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Draft 

Requirement for a Lunar Outpost 

1 . General 

There is a requirement for a manned ~ilitary outpost on the 
moon. The lunar outpost iS :required to develop and protect potential United 
States interests on the moon; to develop techniques in moon-based surveil­
lance of the earth and space , in con~unications relay, and in operations 
on the surface of the moon; to serve as a base for exploration of the n1oon, 
for further explol'ation into space and for military operations on the moon 
if required; and to support scientific investigati ons on the moon. 

2. Operational Concept. 

Initinlly the outpo5t will be of sufficient size and contain 
sufficient equipment to permit the survival and moderate constructive 
activity of a minimum number of personnel (about 10 - 20) on a sustained 
basis . It rnust be dcsiened for exvansion of facilities 1 resupply, and rota­
tion of personnel to insure maximum extension of sustained occupacy . It 
should be desi~ned to be scl f-:Jufficient for as long as possible without 
outside support. In the location and design of the base, consideration will 
be given to operation of a triangulation station of a moon-to-earth base 
line space surveillance system , facili tating co!'l'Jtlunicntions with and 
observation of the earth, facilitating travel between the moon and the 
earth, exploration of the moon and further explorations of space, and to 
the defense of the base acainst attack if required. The primary objec-
tive is to establish the first permanent manned ins tallation on the moon. 
Incidental to this mission will be the investigation of the scl enUfic, 
commercial, and military potential of the moon. 

3. Back~round of Requi rcmcnt. 

a. References: 

(1) NSC policy on outer~space. 

(2) OCB Operations Plan. on Outer Space. 

b. Reason !or Requirement. 

(l) 1hc national policy on outer sp~ce includes the objective 
of devel opment and cxploitine US outer spncc capabilities as needed t o 
a chi eve scient! fie, mil j tRry, and po tential purposes . The OCD Operations 
Plan to h1p).cment this policy establishes a specific progr::>.m to obtain 
s cientific data on space environment out to the vicinity of the moon, 
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including the moon's gravi ta tion~l and magnetic fields and to explore the 
characteristics of the moon•s surface. There are no known technical barriers 
to the establishment of a manned installation on the moon. 

(2) The establishment of a manned base ?f operations on the 
moon 'has tremendous military and scientific potential. Because invaluable 
scientific, military, end pol itical prestige will come to the nation that 
first establishes a lunar base , it is imperative that the United States be 
first. 

(3) The full extent of the military po tential cannot be 
predicted, but it is probable that observation .of the ea.rth and space vehicles 
from the moon will. prove to be highly advantaeeous . By using a moon-to-
earth base 1 ine 1 space sul'Vt:::iliance by trian~;ula tion promises great range 
and accuracy. 'l'he prescntl.y contemplated earth-be<sed tracl;ing and control 
networ~ will be inadequate for the deep space operations contemplated . 
lhli tary co::ununicati.ons r.1o.y be greatly improved by the usc of a moon-based 
x-elay station. Tho employment of moon-based weapons s ystems against earth or 
space target s may prove t o be fea s ible and desi r able, Moon-based military 
power will be a stron~ deterrent to war because of the extreme difficulty, 
from the enemy point of view , o f eliminatina ou·r ability to r etaliate. Any 
znilitary operations on the moon will be difficult to counter by the enemy 
because of t.hc difficulty of his reaching the moon, if our forces areal­
x-endy p resent and lwvc means of countering a landing Ol' of neutralizing any 
hostil e forces that hns l anded. The situation is reversed if hostile forces 
arc pe rmitte d to arrive first . They can mili taril)' counter our landi ngs and 
at tempt to deny u s p olitical ly the usc of their property. 

(4) 11tc scientific edvantagcs arc equally difficult to pre­
dict but arc hiRhly promisi11g. Study of t he universe, of the moon, nnd 
of the space environment will all b e aided by scien tific effort on the moon . 
Perhaps the most promising scientific ~dvantage is the usefulness of a 
~Don base for furtl1cr explorations into space. Materi als on the moon itself 
may p rove to be vnluablc and cor.lir:c rcially exploitable. 

4 . Organizational Concept. 

'I'hc establishment of the outj)ost should b e a special project 
having nu thori ty and priority sirailar to the t.l anha ttan Project in World Vlar 
II. Once established, the lunar base ~ill be operate d under the control 
of a uni fiPd space corrunand. Space I or certainly tha. t portion of outer space 
encompassing the earth and the moon, will be conside r ed a military theater. 
The control -of all United Stntcs military forces by u;-dficd cor.tm?~cls is al­
ready established and military operations in space should be no exception. 
A unified space cof:)m:tnd would control and utilize, besides the luna;r base, 
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operational military satcll1tes and space vehicles, space surveillance systems, 
and t he l ogistical support thereof. Other space co~mands might be organized 
as our operations extended to translunar space. 

5. Degree of Urgency. 

To be second to the Soviet Union in establishin~ an outpost on 
the moon would be disastrous to our nation's prostice nnd in turn to our d emo­
cratic philosophy. Although it- is _contrary to U11itcd States policy, the 
Soviet U-nion in est?.blishing the first pe rmanent base, may claim the xnoon or 
critical areas thereof for its own. Then n subsequent attempt to estnblish 
an outpost by the United States might be conside red and propag~ndizcd ns a 
hostile act . 'l'he Soviet Union in propaganda broadcasts has announced the 
50th anniversary of the present government (1 967) vtill be celc::brated by Sovie t 
citizens on the moon . 'l'hc Natiom•_l Space policy intelligence estimate is 
that the Soviets could land on the moon by 1968. 

6 . Maintenance ~nd Supply l mplicnlions. 

The maintcn<~nce nnd supply effort to suppo1•t r. lunar base will 
be hiGh by present standards . Continued delivery of equipment and means o"f 
survival will be required and each delivery ~ill be costly. Every conceiveble 
soluti o11 for minirn1~ing the logistic effort must be explored. Maximum use 
of ~ny oxy~cn or power source on the moon throuch rC:(.:CIIct·ativc or other tech­
niques mu s t be exploited. Means of rcturuinrr safely to c;;.rth must be avail­
able to the occup:mts of the outpost. 

7. Training and Personnel l mplications. 

. . 
The number of personnel on the ba~c i t!ic-lf will be qtH te st:1nll, 

~t least ini tinlly , but the total nu mbe r of personne l supportirla the effort 
may be quite large. U11til further study i s made a reali&tic qualit~tive 
and quantitati ve personnel estimate cannot be pl·ovid cd. The training require­
ments of earth based support personnel would r esemble tl1osc of personnel in 
long r anee ballistic missile units and r adrtr trncl•lnc systems. For the re­
latively small nu~ber of personne l actually tra11sportcd t o the moon bnse, 
traininc requirements would be cxactinc Ln many !iclds . 

8. Additionnl Items and Requirements . 

A complete family of requirements anrl supportinc r esearch and 
development projec ts will be necessary to develop all of tl1c supporting 
equipment t o cstnblish a l una r base. Very hiah thrus L boosters , space 
vehic l es , intermediate space stations, space dwel lines, clothing and 
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survival gear t o be used on the moon, means of transportation to the moon, 
and equatorial launchinG site , tracking equipment and many other devel op­
lllents will be necessary. Eventually concepts of mili tary operations on 
or in the vi cini ty of the moon will have t o be developed and, from these, 
supporting r equireocnts for special weapons and oquip1oent will be developed. 
Research i n wcapolls effects, mapping, a11d extraction of· oxygen , water, and 
other useful materials from the natural environment ttill be required . 

9. Additional Co~rnents . 

a . '1\vo broad problem areas must be collSidcred in Dleeting the 
r e quirement. One is the desit;n ., and construc tion of the outpost. The other 
is the tra nsportation required t o establish and support the outpost. 

b. The outpost i tsclf could hnvc one of several for111S or be a 
combinn tion of thorn. Holes or caves could be covered and se:aled with pn::s­
surc bac;c.. By thi s I:lcans te1nperature extremes are r.lleviatcd and vulner­
ability to meteorites is lessened. Expansive bn.bs or f ol ding sections 
coulu be set on the surface . The rocket t ran.!-iport vehicle itself or used 
fuel tanJ: s saved for t he purpose could be used . Tanl:s now planned will 
be f rom 1 GO" to 25G'' in di~me tor . A nur.1ber of solutions to providing power 
and sustaininc life arc possible. By using ~ol::tr or nuc l ear power oxygen 
and water may be extracted from t he n~ tural environment should be attainable. 

c . The transpor t could be accompliRhed either by direct move­
ment by ~ultistagc rocket to the moon , or by the u~c of intermediate orbit­
ing space stations. 'I11c fir st solution impos~s enormous power rd1uircmcnts 
t o lift n loa.<l of any sit~nificance but should not be overlool~ed. The se­
cond solution has pro:11ise of early succe>ss because it can be accomplished 
with rocl•et engines now under development. Dy the usc of vehicles with 
1. 5 million pot1ncl thrust first stncc nnd htch CIH~ rgy upper stages signi­
fi cant l oacis cnn be placed in orbit and as.se:tnhlcd f or f\trtl•c.•r travel t o 
the moon ::tnd r eturn. Fifteen such veh icles can plncc enough equipment in 
orbit to as~cml.llc a vchicl e appro:!chine 500,000 pound~ in weieh t. A series 
of 500,000 pound space vc:hiclcs is adequate to c s tabli!';h and support the 
outpost. 



HEADQUAR'fBRS 
DEPARTMENT OF THE AnMY 

Office of t h:e Chief of Research and De velopment 
- washington 25 , D.C . 

20 Mar 1959 

SUBJECT: Proposal to Esteblish a Lunar Outpost (C) 

TO: Chief of Ordnance 
Depar tment of the Army 
Washington 2 5 1 D. C. 

l. The Army is cngar;ed in de te rmiuinu objectives and requi;remepts 
f or outer space ope rations . Tho lllost chnllcns-ing- nncl p erhaps the mos t Urgent 
objective is that of establishing a manned luiH~r outpost on t he moon. 

2 . This lunar \.Jrlse i!:> needed to protect United States interests on 
the moon , develop techniques in moon-b:tsed surv e illance of the earth nnd 
space , in COJ;ununications relay, and in ope r?.tions on the surface of the moon. 
When e s tablishod , the lunc.r station would be utilized as a base for explora­
t i on of the moon, for further cxplorc.tions into space, and for military 
operations if r c quil'cd. The b<~.se is also n eed<:d to support sc1cntific in­
vcstigat iolls on the mom1 . I t is collSldcrcd of tl1c utro\ost ir:1portnnce that 
t he moon be first occupied by the U. S . so that the u. S, can deny Soviet 
territorial , commercial, or tedtnologicnl clzims . If a pc rrnnncnt base 
can b e established first by the Unite d Slates, the prestiGe <!rtd psyd1ological 
advnntrq:; c to the nuUon will b e i nvalunblc . 

3. You nrc therefore r equested as a matter of urgency to mal~e a 
pre lir.linr-.ry invesU.r,atl.on to d etermine the p1·obnble ~;1eans and techniques oi 
a ccomplU:hmcnt and to d (:velop a plan, includi llg estirn?.ted t ime sched\.lling 
and costs, f or ect<:.bJishi. ll[; a · lunar b~se by t he qulctcc t Qcnn~• possible. 
The investir:;ntion shollld inc lude n determination· o f the feasibility of 
land ing a :m~nnecd vehicle by 1966 nnd of establi !'h1.nr_: a perm::~nent base a,s 
soon thc r c aftc:r ns pos.siblc. This prelimU1ary investir_:n tion \\'il l be th e 
fir s t of a series o f steps to establ ish a lunar base prog ram and will 
be us e d by the Gc ncrnl Staff as background inforrnation for making a firm 
proposa l to hir,hcr authority. I f approved, the lunar base prog ram would 
b ecome a major part of th e XatJonal Spac~ prog ram. 

4 . Yo ur invcs tication wi ll be classi fied SECRET nnd will be made 
kno-;.·n qnly t o tho~e persons r equired to have knowlcd~,;c of lhc project . 

Rcf;radcd~::.;n-r AJ,_ 13 ~Tar 1962 
(Appropri alc-Ciasisi fca tion) --(n~ tC}--

T/F Cy t;3 

Regraded Unclassifi ~d 
------------~~~~---

by nuthul·it y of Form D.~ 1575 1 

dtd 21 Sept. 1961 -------
by LtCo l Donald E. Simon , GS 
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No contacts with agencies outside the Army will be made until after the results 
of the preliminary investigation have been present~cl t.o the Department of 
De f ense. Tile findinas of the initial investigation Will be made through my 
office to the Chief of Staff . No additiona l distribut ion will be made and 
no Pllblic release Ttill be made concerning this proje ct. Because of the sensi ­
tive aspects of this proposal it is essential t hat this project not be dis­
closed prematurely. 

5. Your plan of accomplishment should include full uti l ization of the 
other tccllnical services and combat arms to t h e extent feasible and nccessnry. 
I n the acco:nplishment of this investigation the Chief of Engineers will be 
responsible for the desisn, constr~~tion, and maintenance of the base and 
the Chief Signal Officer v;ill be responsibl e f or cor.ununica tions and other 
support for which he is peculiarly qunlificd. ,Specific cmphnsis should bo given 
t o the Army-wide capability to contribute to this project . The res ults of this 
prelimin<lry invcs ti{;a.tion e.rc requested by 15 May 1959 . 

6, Reproduction of this letter to t he extent you deem essential ·is au­
thorized . All copies will be recorded . 

1 Incl ArtTHUX G. THUDEAU 
Draft RcquirCJaent Li ctt tcna n t Gc 1aeral 1 GS 

01icf of Rescarcl1 nnd Davelopment 

- ·--··- -.. , ... ,. . , ...... ' 

,--------·- .. . ·- --·-
. tii'ir.f.r\S S T PTl.fl 
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(S) CHAPTER I: INTRODUCTION 

A, GENERAL "· 

HORIZ0:'-J is the project whose objective is the establishment of a 
lunar outpost by the United States. This study was directed by letter 
dated 2.0 March 1959, from the Chief of R&D, Department of the Army, 
to the Chief of Ordnance, Responsibility for the preparation of the 
study was subsequently assigned to the Commanding General, Army 
Ordnance Missile Command. Elements of all Technical Services of the 
Army participated in the investigation. This report is a limited feasi­
bility study which investigates the methods and means of accomplishing · 
this objective and the purposes it will serve. It also considers the sub­
stantial political, scientific and security implications which the prompt 
establishment of a lunar outpost will have for the United States, 

B. JUSTIFICA TlON 

1. The Broad Requirement 

The US national policy on space includes the objective of develop­
ing and exploiting this Nation's space capability as necessary to achieve 
national political, scientific, and security objectives. The establish­
ment of a manned outpost in the lunar environment will demonstrate 
United States leadership in space. It will also provide a basis for 
further expl orations and operations on the lunar surface as well as a 
supporting capability for other US operations in space. 

2 . Purpose of the Lunar Outpost 

The establishment of a manned US outpos t on the moon will: 

Demonstrate the United States scientific leadership in outer 
space . 

Support scientific explorations and investigations. 

Extend and improve space r econnaissance and surveillance 
capabilities and control of space. 

Extend and improve communications and a erve as a communica­
tions r elay station. 

-
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Provide a basic and supporting research laboratory for space 
research and development activity. 

Develop a stable, low-gravity outpost for use as a launch site 
for deep space exploration. 

Provid r an opportunity for scientific exploration and develop­
ment of a space mapping and survey system . 

Provide emergency staging areas, rescue capability or 
navigational aid for other space activity'. 

3. A Realistic Objective 

Advances in propulsion, electronics, space medicine and other 
astro.~.autical sciences are taking place at an explosive rate, As 
recently as~. th e fir s t penetration of space was accomplished by 
the US when a two- stage V -2 rocket reached the then unbelievable 
altitude of 250 miles, In 1957, the Soviet Union placed the first man 
made satellite in orbit . Since early 1958, when the first US earth 
satellite was launched, both the US and USSR have launched additional 
satellites, moon probes, and successfully re<;overed animals sent into 
space in missiles. In 1960, and therea fter. there will be other deep 
space probes by the US and the USSR, with the US planning to place the 
first man into space with a REDSTONE missile, followed in 1961 with the 
first man in orbit. However, the Soviets could very well place a man 
in space before we do. In addition, instrumented lunar landings pro­
bably will be accomplished by 1964 by both the United States and the 
USSR. As will be indicated in the technical discussions of this report, 
the fir st US manned lunar landing could be accomplished by 1965. Thus, 
it appears that .. the establishment of an outpost on the moon is a cap­
abili t y whic'h can be accomplished. 

4. Scientific Implications 

A wealth of .scientific data can be obtained from experiments con­
ducted at a lunar outpost. Without doubt, the scientific community will 
generate many new and unique applications as man's actual arrival on 
th e m oon draws nearer reality. The very absence of ~nowledge about 
the moon and outer space is scient ific justifications to attempt to breach 
this void of human understanding. 
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lt is to be expected that civilian efforts to advance science. for 
the sake of science will parallel the military efforts . It is also 
expected that the National Aeronautics and Space Administration will 
treat those subjects in greater detail than is either possible or. 
desirable in this study, and that such action will further strengthen · 
the requir .~ ment for earliest possible establishment of an extra­
terrestrial outpost. 

5. Political Implications 

The political implications of our failure to be first in space 
are a matter of public record. This failure has reflected adversely 
on United States scientific .and ' political leadership. To some extent 
we have recovered tne loss. However, once having been second best 
in the eyes of the world's population, we are not now in a position to 
afford being second on any other major step in space. However, the 
political implications of being second .in space activities accomplished 
to date have not been nearly as serious as those which could result from 
failure tci be the first in establishing a manned lunar outpost. 

T~e results of failure to first place man on an extra-terrestrial 
base will raise g rave political questions and at the same time lower US 
prestige and influence . The Soviet Union has announced openly its 
intention that some of its citizens will celebrate the 50th anniversary 
of the October Revolution (1967) on the moon. The US intelligence 
community agrees that the Soviet Union may accomplish a manned lunar 
landing at any time after 1965. Judging from past experience, it is 

·not difficult to visualize all manner of political and legal implications 
which the Soviet Union might postulate as a result of such a successful 
accomplishment nor the military advantages it might achi eve thereby. 

6. Security Implications 

Th e extent to which future operation s might be conducted in 
space, to include the land mass of the moon or perhaps other planets, 
is of such a magnitude as to almost defy the imagination. ln both 
Congressional and military examination of the problem, it is generally 
agreed that the interactions of space and terrestrial war are so great 
as to generate radically new concepts. 

Admittedly, the security significance of the moon, per se, in 
the context of offensive and defensive operations, is a matter for con­
jecture at this time. From the viewpoint of national security, the 
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primary implications of the feasibility of establishing a lunar outpost 
is the importance of being first. Clearly the US would not be in a 
position to exercise an option between peaceful and military applications 
unless we are first. In short, the establishment of the initial lunar 
outpost is the first definitive step in exercising our options. 

7. Summary 

Unquestionably, there are other applications of space (i.e. 
reconnaisance, meteorology, communications) which will permit an 
earlier attainment of meaningful accomplishments and demonstrate US 
interest in space. Individually, however, these accomplishments will 
not have the same political impact that a manned lunar outpost could 
have on the world. In the still vague body of fact and thought on the 
subject, world opinion may view the other applications similar to action. 
on the high seas, but will view the establishment of a first lunar outpost 
as similar to proprietary rights derived from first occupancy. As the 
Congress has noted, we are caught in a stream in which we have no· 
choice but ~o proceed. Our success depends on the decisiveness with 
which we exercise our current options. The lunar outpost is the most 

. immediate case. It is the basis for other more far-reaching actions ; 
such as further interplanetary exploration. 

C. CONCLUSIONS 

Four major conclusions summarize the more detailed deductions 
which may be drawn from the entire report: 

1. Political, scientific, and security considerations indicate that 
it is imperative for the United Sta tes to establish a lunar outpost at 
the earliest practicable date. 

2., Project HORIZON represents the earliest feasible capability 
for the U. S. to establish a lunar outpost. By its implementation, the 
United States can establish an operations lunar outpost by late 1966, with 
the initial manned landings to have taken place in the Spring of 1965. 

3. The importance of an early decis ion to proceed with the program, 
coupled with adequate funding, must be clearly understood. Inordinate 
delay will have two inescapable results: 

a. The programi s ultimate accomplishment will be delayed1 

thus forfeiting the change of defeating the USSR in a race which is 
already openly 1'ecognized as such throughout the wodd. 
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b . Delayed initiation, followed later by a crash program, 
which would likely be precipitated by evidence of substantial Soviet 
progress in a lunar outpost program, will not <?nlY lose the advantage 
·of timelir ·'S S, but also will inevitably involve significantly higher costS 
and lower reliability. The establishment of a U. S. lunar outpost will 
require very substantial funding whether it is undertaken now or ten . 
years hence. There are no developments projected for the predictablP 
future which will provide order of magnitude type price reductions. 

4 . The U . S. Army possesses the capability of making significant 
contributions in all aspects of such a program. 

D. ORGANIZATION AND CONTENT OF THE REPORT 

The Project HORIZON report has been divided into two volumes 
which are entitled as follows: 

Volum e I - Summary and Supporting Consider.ations 
Volume II - Technical Considerations and Plans 

Volume I is, as indicated, a document which gives a short summary 
of the other volume, a discussion of non-technical considerations, and 
a x:esume of the resources and facilities of the Army Technical 
Services which can lend support to this program . 

Volwne II is a technical investigation of the problem. It includes 
practical preliminary concepts for all elements of the program and, in 
many cases, relates actual hardware available from current programs 
to the solution of specific problems. It includes a broad development 
approach and a funding breakout by fiscal year. Also included are 
per s onnel and training requirements for all segments of the operation 
together with the policy of the US with respect to space and the legal 
implication of a lunar outpost. This vol'ume was prepared by a unique 
working group, cornprized o.f a special segment of the Future Projects 
Design Branch of the Army Ballistic Missile Agency (ABMA), which was 
augmented by highly qualified representatives of each of the seven . 
Technical Services of the Army . These representatives were carefully 
selected for the specific task and, during the course of the study, be­
came resident members of the aforementioned ABMA group, The 
resident representatives 01 the Technical Services were supported by 
their respective services with a group of the highest caliber specialists 
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who were made available exclusively to support the project. Thus, 
it is believed 'that the depth of experience, knowledge, and judgement 
brought to bear on the problem by this group is commensurate with 
the task of accomplishing the report objective s . 

Throughout the preparation of_ the entire report, and especially · 
within this technical volume, the guiding philosophy has been one of 
enlightened conservatism of technical approach. Briefly stated , this · · 
philosophy dictates that one must vigorously pursue research to 
"advance the state-of-the-art", but that paramount to successful major 
systems design is a conservative approach which requires that no item 
be more "advanced" than required to do the job . It recognizes that an 
unsophisticated success is of vastly greater importance than a series·· 
of advanced and highly sophisticated failures that "almost worked." 
Established engineering principles , used in conjunction with the best 
available design parameters, have been applied throughout in order to 
remove. the elements of science fiction and unrealistic planning. 
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(S) CHAPTER Il: TECHNICAL CONSIDERATIONS AND PLANS 

A. OBJECTIVES AND SCOPE OF THE STUDY 

This p :. :-t of. the study presents applicable technical information 
which substantiates the feasibility of the expedited establishment of a 
lunar outpost, and i~ :relates U, S. capabilities and developments to 
the accomplishment of the task. It is comprehensive in its scope , 
covering the design criteria and requirements for all major elements 
of the program including the lunar outpost, the earth-lunar transpor­
tation system, the necessary communications systems and the consid­
erable earth support facilities and their operation. The technical 
assumptions concerning design parameters for this program are 
realistic yet conservative. Likewise, the assumptions which concer>n 
the scope and magnitude of other U. S. programs which will support 
HORIZON are reasonable and in line with current and projected 
programs. 

B. RESUME OF THE TECHNICAL PROGRAM 

The basic carrier vehicles for Project HORIZON will be the 
SATURN I and 11. The SA TURN I, currently being developed under 
an ARPA order, will be fully operational by October 1963. The 
SA TURN 11, which is an outgrowth of the SATURN I program, could 
be developed during the period 1962-1964. The SA TURN II will utilize 
improved engines in the booster and oxygen/hydrogen engines in all 
of its upper stages. 

By the end of 1964, a total of 72 SATURN vehicles should have 
been launched in U. S. programs, of which 40 are expected to con­
tribute to the accomplishment of HORIZON. Cargo delivery to the 
moon begins in January 1965. The first manned lp.nding by two men 
will be made in April 1965. The buildup and construction phase will 
be continued without interruption until the outpost is ready for bene­
ficial occupancy and is manned by a task force of 12 men in November 
1966. 

This buildup program requires 61 SA TURN l and 88 SA TURN II 
launchings through November 19 66, the average launching rate being 
5. 3 per month. During this period some 490,000 pounds of useful 
cargo will be transported to the moon. 
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During the first operational year of the lunar outpost, December 
1966 through 1967, a total of 64 launchings have been scheduled. 
These will result in an additional 266,000 pounds of useful cargo on 
the mo~n. 

The tota:l. C'ost of the eight and one-half year program presented 
in this study is estimated to be six billion dollars . This is an_ average 
of approximately $700 million per year. These figures are a valid 
appraisal and, while preliminary, they represent the best estimates 
of experienced, non-commercial, agencies of the government. Sub­
stantial funding is undeniably required for the establishment of a 
U. S. lunar outpost; however, the implications of the future impor- · 
tance of such an operation should be compared to the fact that the 
average annual funding required for Project HORIZON would be less 
than two percent of the current annual defense budget. 

C. OUTPOST 

The lunar outpost proposed for Project HORIZON is a permanent 
facility capable of supporting a complement of 12 men engaged in a 
continuing operation. The design of the outpost installation herein 
is based on realistic requirements a nd capabilities, and is not an 
attempt to project so far into the future as to lose reality. The result 
has been a functional and reliable approa ch upon which men can stake. 
their lives with confidence of survival. · 

1. Locati on 

The exact location of the outpost site cannot be determined 
until an exploratory probe and mapping program has been completed. 
However, for a number of technical reasons, such as temperature 
and rocket vehicle energy requirements, the area bounded by::!:_ 20° · 
latitude/longitude of the optical center of the moon seems favorable . 
Within this area, three particular s ite s have been chosen which appear 
to meet the more detailed requirements of landing space, surface 
conditions, communications, and proximity to varied lunar "terrain. " 

A rather extensive lunar mapping program is already underway 
in order to satisfy existing requirements in Astro-Geodesy. Maps to 
a scale of 1:5, 000,000 and 1: 1, 000,000 are planned for completion 
by December 1960 and August 1962, respectively. Larger scale 
mapping will then be undertaken for several specific site selections. 
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Z. . Design Criteria 

T~e design of the lunar outpost facilities will, of course, be 
dominate'd·by the influence of two factors • the lunar environment and 
the space transportation system capabilities. A few of the more pro­
nounced pr~mary lunar environmental parameters are listed below: 

a. Essentially no atmosphere. 

b. Surface gravity approximately 1/6 earth gravity. 

c. Radius of approximate1y 1000 miles is about 1/4 that o! 
earth. - (This results in a significant shortening of the horizon as 
compared to earth. ) 

d. Surface temperature variations between a lunar day and 
night of+ 248° F to -202° F. 

e. Maximum subsurface temperature at equator is -40°F. 
These apd many other unfamiliar environmental conditions require 
that every single item which is to be placed on the lunar surface have 
a design which is compatible with these phenomena. However, a 
careful determination has been made of man's requirements to live 
in this environment, and it appears that there is no area which cannot 
be adequately solved within the readily available state-of-the-art. 

3. Outpost Facilities and Their Installation 

The first two men will arrive on the lunar surface in April 
1965. They will be guided to an area in which the cargo buildup for 
future construction has already begun. Their landing vehicle will 
have an immediate return-to- earth capabili ty; however, it is intended 
that they remain in the area until after the arrival of the advance 
party of the construction crew. During their .stay, they will live in 
the cabin of their lunar vehicle which will be provided with necessary 
life essentials and power supplies. For an extended stay, these will 
be augmented by support from cargo previously and subsequently 
delivered to the site by other vehicles . 

The mission of the original two men will be primarily one of 
verification of previous unmanned environmental investigations and 
confirmation of the site selection and cargo delivery. 
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Figure I-1. shows ·the .HORIZON outpost as it would appear in 
late 1965, aft~r about six months of construction effort. The basic 
building block for the outpost will be cylindrical metal tanks ten feet 
in diameter and 20 feet in length. (Details of typical tanks are shown 
in Fig. I-2. ) The buried cylindrical tanks at the left-center of Fig. 
1-1 constitute the living quarters of the initial construction crew of 
nine men who w'i.ll arrive in July 1965. (Details in Fig. I- 3. ) · During 
the construct~·on period, this force will be gradually augmented until 
a final complement of 12 men is reached. The construction camp 
is a minimum facility and will be made operational within 15 days 
after the beginning of active work at the outpost site. Two nuclear 
reactors are located in holes as shown in the left portion of Fig. 1-1. 
These provide power for the operation of the preliminary quarters 
and for the equipment used in the construction of the permanent facility • 
. The main quarters and supporting facilities are shown being assembled 
in the open excavation to the right-center of the figure. .These cylinders 
will also ultimately be covered with lunar material. Empty cargo 
and propellant containers have been assembled and are being used for 
storage of bulk supplies, weapons, and life essentials such as insulated 
oxygen/nitrogen tanks. Two typical surface vehicles are shown: one 
is a construction vehicle for lifting, digging, scraping, etc. , the other 
is a transport vehicle for more extended distance trips needed for 
hauling, reconnaissance, rescue, and the like. In the left background, 
a lunar L,anding vehicle is settling on the surface. A lightweigh.t para­
bolic antenna has been erected near the main quarters to provide 
communications with earth. 

The basic completed outpost is shown in Fig. I- 4. Significant 
additions beyond the items illustrated in Fig, I-1 are two additional 
nuclear power supplies, cold storage. facility, and the conversion of 
the original construction camp quarters to a bio-science and physical­
science laboratory. 

A number of factors influenced the decision to locate the main 
st·ructures beneath the surface. Among these were the uniform temper­
ature available (approximately -400F), protection from meteoroids, 
security, good insulating properties of the lunar material, and radia­
tion protection. Each of the quarters and cylinders will be a special 
double-walled 11thermos bottle type 11 vacuum tank with a special insu­
lating material in the space between the walls. (Vacuum is easily 
maintained simply by venting the tank to the lunar void.) Despite the . 
ambient subsurface tempera~ure of ~40°F, the heat losses from these 
special tanks will be remarkably low. Investigations show that the 
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Fig. I-1. HORIZON Outpost in Late 1965 
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Fig. I- 4. Layout of Basic 12-Man Outpost 

incidental heat given off by an adequate internal lighting system will 
nominally s upply essentially all of the heat required to maintain com­
fortable t~room" temperature in the outpost quarters. 

A s uitable atmosphere will be provided within the quarters. 
The basic gas supply will stem from special insulated tanks containing 
liquid oxygen or nitrogen. The nitrogen supply needs only to provide 
for initial pressurization and replacement of leakage losses; whereas, 
the oxygen is, of course , continuously used to supply bodily needs. 
Howeve:r, the weights and vollumes of both gases are quite reasonable 
and presents no unusual problem of supply. Carbon dioxide and mois­
ture will be controlled initially by a solid chemical absorbent and 
dehumidifier. Such a schem•e requires considerable amounts of mat­
erial; therefore, a carbon di•oxide freeze-out s.ystem will be installed 
later. 

4, Personnel Equipment 

For sustained operation on the lunar surface a body confor­
mation suit having a substantial outer metal surface is considered a 
necessity f o r several reasons: ( 1) uncertainty that fabrics and elasto­
mers can sus tain sufficient pressure differential without unacceptable 
leakage; (2) meteoroid protection; (3) provides a highly reflective surface; 
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(4) durability against abrasive lunar surface; ( 5) clean.sing and 
·. terilization. · Figure 1-5 shows a cutaway and "buttoned up" concept 
for such a suit. It should be b orne in mind that while movement and 
dexterity are severe problems in suit design, the earth weight of 
the suit can be allowed to be relatively substantial. For example, 
if a man ·.nd his lunar suit weigh 300 pounds on earth, they will 
only weigh 50 pounds on the moon. 

A comprehensive program will be undertaken to provide spe­
cial hand tools, load-handling gear, and dining equipment to meet 
the unusual requirements. Initially, all food will be pre-cooked; how­
ever, as water supplies increase with the introduction of a reclaiming 
system, dehydrated and fresh-frozen foods will be used. · Early at­
tention will be given to hydroponic culture of salads and the develop-.; 
ment of other closed-cycle food product systems. 

5. Environmental Research 

. In order to corroborate essential environmental data, a series 
of unmanned experiments are planned. There are early data require­
ments in .the areas of radiat i on , meteoroid impacts, temperatures, 
magnetic. field, surface conditions, ionization, radio propagation and 
biological effects. 

D . SPACE TRANSPORTATION SYSTEM 

1. Flight Mechanics 

In choosing appropr iate trajectories to use in this program, 
one must strike a balance between the low-energy paths and the high 
energy curves. The low energy trajectories give the highest payload 
c~pability, but are sensitive to small variations in the injection con­
ditions and can also l ead to unacceptably long transit times. The 
higher energy trajectories are faster and are not as sensitive to 
deviat ions in the injection conditions, but they result in payload 
pena lties and higher terminal velocities which in turn require greater 
braking energy at the termination of the trip. A good compromise 
appears to b e a trajectory which will yield a transit time from earth 
to moon of approximate). y 50 to 60 hours. 

Several different trajectory schemes will be used in Project 
HORIZON. They include traj ectories for transit: ( 1) direct from 
the earth to the moon, (2.) from earth to a 96-minute (307 nautical·mile 
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altitude) orbit of the earth, (3) from this 96-minute earth orbit to the 
moon, and (4) direct !rom the moon to earth. ln addition, there are 
special considerations for the terminal phase of each type trajectory. 

Figure I-6 illustrates the two basic schemes of. transporting 
man and ra,rgo from earth t o the moon. 

The first scheme (i above) is the direct approach. that is, a 
vehicle would depart the earth's surface and proceed directly to the 
lunar surface using a retro-rocket or landing stage !or the final landing 
maneuver. Since the moon has no appreciable atmosphere. a rocket 
type propulsion system will be required for the landing. The second 
scheme ( Z and 3 above) shown is tha. t for proceeding first into an earth 
orbit and later departing the orbit for the flight to the lunar surface, 
again using a landing stage. In either scheme, the flight time from 
the earth or earth orbit to the moon will be the same. 

The direct scheme, which is the most straightforward, has two 
advantages: first, it offers the shortest flight time from the earth's 
surface to the lunar surface since an orbital stopover is not required. 

Jn the orbital scheme 1 much larger payloads can be transported 
into orbit, assuming the vehicle size to be constant, and by accumulat­
ing payloads in orbit, it is possible to transport a payload to the moon 
on the order of ten times (and more if desired) the capability of a 
single vehicle flying directly to the moon, 

To illustrate. this point, it has been assumed in the study that 
the. first men arriving on the moon will be provided with an immediate 
return capability. Figure I-7 depicts the vehicular requirements for 
the two sche mes. 

The direct approach would require a six stage vehicle with a lift­
off thrust of 12 million p ounds, as compared to a two-million~pound 
thru s t vehicle for th e oroital schemes. By placing the upper stage and 
payload of two-million-pound thrust vehicle into orbit, and with additional 
v ehicle s as shown, performing a fuel transfer and checkout operation, 
the same mission, that of transporting two men to the moon and 
r eturning them to earth, could be accomplished. 

It S'hould be pointed out , however , that if the United States { s 
to have a manned lunar outpost by 19 66 , and at the same time provide 
the first men arriving on the moon with the desired return capability, 
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the orbital approach is mandatory, since a 12-million pound thrust 
vehicle will not be available to meet the required schedule. 

For t}le return to earth, from either the earth orbit or the lunar 
surface, aerodvnamic braJking will be used, sine e it allows significant 
overall payload increases when compared to rocket braking . The 
aerodynamic braking body used for this study is similar in shape to a 
JUPITER missile nose cone modified by the addition of movabl.e drag 
vanes at the base of the co,ne. Though the size varies, the same basic 
shape was considered fo-r use from the lunar surface to earth as was 
for use from the 96-minute orbit to the earth's surface. Studies show 
that, within acceptable lin'lits of entry angle, the vehicle can make a 
successful descent which is well within the physical tolerances imposed 
by man's presence, and which can be guided with acceptable accuracy 
for final recovery. The recent successful flight and subsequent 
recovery of two primates aboard a nose cone further substantiates the 
validity of this approach to earth return braking. This test vehicle was 
fired to IRBM range and, due to the steep re-entry angle, the 
decelerative forces associated with this operation were many times 
greater than expected for project HORIZON trajectori es. 

2. Orbital Carrier and Space Vehicles 

Only two basic ca·I'rier vehicles are required to carry out Pro­
ject HORIZON - SATURN 1 and a further development, SATURN II. 

The SATURN I vehicle , shown in Figs. I-8 and 1-9 consists of 
a clustered booster with a lift-off thrust of 1, 504, 000 pounds, a twin 
engine second stage of about 360 ,000 pounds of thrust, and a lox/ 
hydrogen (Oz!Hz) third stage of 30, 000 pounds of thrust. The initial per­
formance of this vehicle will enable it to place 30, 000 pounds of net 
payload in a 96-minute orbit and 1, 500 pounds of net payload to earth 
escape velocity. It will be powered by eight Nor.th American H-1 
engines which are a greaUy simplified version of the engine used in 
JUPITER, THOR, and A 1rLAS. The S·econd stage is a modified version 
o! the TITAN booster. The third stage is a modified CENTAUR 
vehicle cur rently under development by Pratt & Whitney and Convair. 

The SATURN ll vEihicle (Figs . 1-10 and 1-11) is based on a 
modified SATURN I booster. The North American H-1 engines of the 
original version will be replaced by H-2. engines which will up-rate the 
total thrust by 1/3 to a sea level value of 2., 000,000 pounds. The sec­
ond stage will incorporat.e two 500,000-pound thrust Hz/Oz engines, a 
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Fig. I-8. SATURN I 
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Fig. I - 10. SA TURN 11 
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Fig. 1-1 2. Equatorial Earth Orbit 



third stage will utilize two 100,000-pound thrust H 2 /0z. engines, a 
fourth stage will use one such engine, Present feasilhlity studies in-
ducate a SATURN II payload capability of 70,000 pounds into a 96-
minute orbit u sing three stages and 26,750 pounds to earth escape 
velocity using four stages. The development of such a vehicle will 
provide · 1e nat ion a new-optimum v e h icl e for the utilization of the 
SATURN booster. The prime requirement for the development of such 
a vehicle · is an expansion o.i' current h igh-energy 0 2 / H

2 
engine pro­

grams to include developm~:mt of 100 K and 500 K engines. 

As mentioned earlier, 6, 000 pounds of useful cargo can be 
soft-landed on the moon with the direct method. As presented herein, 
only cargo will be transported in this manner, aithough there is a 
discussion of how pers.onnel could also be transported to and from the 
moon utilizing the direct method. The second fo rm of conveyance 
requires two steps . Initially the requ,ired payloads, which will consist 
of one main lunar rocket vehicle and several additional propellant 
tankers, wilt be placed in ilL 96-minute orbit of the earth. At this time, 
the propellants in orbit wiH be transferred t o the main lunar rocket 
vehicle. 

Figure I-12 is a conceptual view o f the operations in the equa­
to rial earth orbit. The ope: r ation in or bit is principally one of propel­
lant transfer and is not as assembly job. The vehicle being fueled is 
the third stage of a SATURN II with a luna r landing and return vehicle 
attached, The third stage ·Of the SA TURN II was used in bringing the 
combination into orbit and has thus expended its propellants. This 
s tage is fueled in orbit by a crew of approximately ten men after which 
t h e vehicle then proceeds on the moon. It is planned to send all 
personnel and appr oximate1 y l /3 of the cargo to t he moon by the orbital 
method. 

Using this orbital system, individual payloads of 48,000 pounds -
may be soft - l anded on the 1noon. This value is especially significant, 
since it represents the approximate minimum weight required for a 
complete earth return vehicle, which is already assembled and loaded 
with p r opellants and is capable of returning several men. Thus, in 
order to provide a pre as sembled return vehicle on the lunar surface 
during the time frame unde:r consideration, it is mandatory to go 
through an initial earth orbit. In addition to providing a large 
individual payload capability, the orbital transportation sys t~m offers 
other important advantageE; . Among these are that the total number of 
firin gs to deliver the same amount of payload to the moon is less and 
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Fig. 1-13. Lunar Landing Vehicle Fig. I-14. Orbital Return Vehicle 



payloads rna y be fired for orbital rendezvous at any given pass every day 
of the month. This alleviates the launch site scheduling problems 
which are associated with the restricted firing times of direct flights . 

There are two versions of the lunar landing vehicle. The first 
type wi.l 1 oe used for direct trips from earth to the lunar surface. This 
vehicle has a gross weight of 26, 7 50 pounds and will soft land some 
6, 000 pounds of payload. The second vehicle will be used for flights 
via orbit. It will have a gross weight of 140,000 pounds which gives 
it a capability of soft landing approximately 48,000 pounds of payload 
on the moon. Each type of vehicle will have suitable payload compart­
ments to accomplish different mission requirements. The lunar landing 
vehicle shown in Fig. I-13 has an earth return vehicle as a payload. 
For such return vehicle payloads, the structure of the expended braking 
stage will serve as a launching platform when it is time to begin the 
return journey to earth. 

To sustain the orbital station crew and to provide for their safe 
return to earth, an orbital return vehicle such as shown in Fig. I-14 
will be provided. This vehicle may be used in conjunction with another 
established United States orbital station, or it may be used as a basis 
for a minimum orbital station needed to support Project HORIZON. It 
is capable of carrying from 10 to 16 men. It will be carried into orbit 
~y a SATURN I during the first part of the program and replaced by a 
SATURN II in 1967. . 

3. Guidance a11-d Control 

An investigation of the guidance problems concerned with Pro­
ject HORIZON indicates that the necessary accuracies and reliabilities 
can be met by adaptations, combinatio,n and slight extensions of known 
and available guidance hardware and techniques. Final injection 
velocity, which marks the beginning of the coast phase of the trajectory 
to the moon, will be controlled by conventional means . Mid-course 
guidance will assure that the lunar landing vehicle would come within 
approximately 20 km ( 11 nautical miles) of the selected point. The 
terminal guidance system, which would be target oriented, would re­
duce the three standard deviation error at landing to approximately 
1. 5 km. . 
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E~ TRANSPORTATION SYSTEM INTEGRATION 

The development and integration of the space carriers to support 
HORIZON have been carefully outlined and various considerations as to 
compatibility, size, development schedule1 and overall ntission have 
been inc ... uded and discussed in detail in Volume II. 

Personnel space transportation requirements to support HORIZON 
are shQWn on Fig. I-15. By the end of 1967 some ZSZ persons will 
have been transported into an earth orbit, 42 will have continued to the 
moon, and 26 will have returned from the moon. The orbital station 
strength is approximately ten; however, the crew w ill be rotated every 
several months. The space transportation system will deliver some 
7 56, 000 pounds o! useful cargo to the lunar surface by the end of 1967. 
In order to accomplish this, 229. SATURN vehicle firings will be 
required, A schedule of launching and the broad mifision assigned each 
vehicle is shown in Fig. I-16 . II should be noted that. due to the savings 
incurred by t he booster recovery system which will be used, the total 
number of SATURN boosters required to support the program is not 
229 but only 73. 

F. COMMUNICATIONS ELECTRONICS 

The communications required for Project HORIZON are logically 
divided into an earth- based and lunar-based complex. Each of these 
complexes may be considered as having two functions - communications 
and surveillance. Of particular significance for the earth~based complex 
is the 24-hour communications satellite system presently under develop­
ment. As illustrated in Fig. 1-17 such a system will provide the 
capability of constant communications with both space vehicles in transit 
and the lunar outpost. 

In addition to the 24-hour communications satellite system, the 
current· development program o£ a world-wide surveillance net will 
provide space surveillance for the United States during the 1960 era. 
The basic hardware and techniques used in this net are directly 
applicable to HORIZON. Figure 1-18 illustrates schematically how 
such a world net station could be expanded to support HORIZON by the 
addition of two additional 85-foot antennas and other equipment. 

Communications on the lunar surface v.'ill pose special problems 
due in a large part to the lack of atmosphere and the relatively high 
curvature of the surface . However, careful investigation reveals no 

35 ______ .--



Z50 zsz 

Earth to Ea.rt Orbit 

50 

Earth Or It to Moon 

JAS ONDJ FMAMJ J .A SONDJ FMAMJ J ASOND JFMAMJ J .ASOND 

196 4 196 5 1966 1 6 7 

,Fig. 1-15. Project HORIZON Personnel Space Transportation Requirements 



PROJEC T HOR I ZON VE HIC LE RI!:OUIREME NTS AND L.AU NCHINC SCHEDUL E 

Ncomber o n!Lhla for e e l~:n.ate t 0 d Datee 

1964 I 9oS 1966 I 1967 Tot ILl 
V• blc'Je a11d M laa lon FUaM• 

1 A s 0 N 0 1 f" M A M 1 1 A S 0 N 0 1 F M A M1 1 A S 0 N 0 J F M A M J 1 A S 0 N 0 

Luna r Soft L ond lna V<blclc 
I 

(Oi roct) I 
S AT UR N n I I I I I z z z 2 I 2 z z z l z z z 3 z ] z 3 I z ] 2 l 3 z z 3 z 1. 3 z z T) 

£ arth·Orb•t a nd Return 
I (M•=•d) 

S ATURN I I I I I I I I I I I I I I 1 I I' 16 

S ATURN n I I I 1 1 I I 6 

&artb-Od>it (~rao) 

Ia S ATURN I 1 .J I 3 ' .. ] ] z z ) z ) ] z 2 I I I I I I 4T 

SATURN n r I I I I I I I I z l. J ) 2 l l ) ) 3 l lJZ z l 3 z z ) z z l z z ) 7 1 

Emera • nc y Vcblclu 

SATURN I I I I· 1 1 1 § ' SAT\IJU'I n { I I I 1 1 
~ 

1 1 1 1 10 

Orbit- Luna r Soft L&.nd lna I I 1 ll .. 
(~rao) f 

0 

Orb it-Lunar SoCt LAcdi.na I I 1 l I I I 1 I 1 I 10 
!M.annt:dl 

Lun&r-£~ttll Rc nsra 1 1 I l 1 I 1 I 1 • 
Tot&! 

lz S ATURN I l. l z J .. s s l ) J .. 3 .. J 3 z ) 1 z z I z z 1 I ,, 
S ATUR N U 1 I l z l z z ) 3 l z • 4 ' 5 5 s 5 5 t. 5 6 ' 6 '· 

5 ' 5 6 5 6 5 ' 5 6 5 6 1&0 

Tot.a.l Ca.t' rl~ r Ve h icle • z 3 3 3 4 6 1 s 5 5 6 6 7 6 s 6 1 6 7 5 7 6 7 ' 7 1 1 '16 s 6 s 6 s 6 s 6 s 6 5 ' ZZ9 
for ProJe ct HORIZON I 

-

Fig. 1- 16. P r o jec t HORI ZON Ve hicle: Require m e n ts and L a u nching Schedu le 



t4 MOUII EOU~TOIIIAl 
SlTElliT£ 

EARTH COMPLEX 
LUNARCOM 

AND 
LINKS 

24 HOUR EOU&TOfUAL 
SATELLITE 

Z4 HOUR EQUATORIAL 
SATEUIT£ 

TAANS'<IRT 
VEIUCLE 

MOON 

Fig. I-17. Earth Complex and Lunare om Links 

11£C£1VING A,.TEIINAS 

~ --A-

Fig. 1-18. Typical Tracking and Lunarcom Site 

38 

_'.- '} 



problems which cannot be solved by an appropriate research program. 
In a number of areas, current developments appear almost directly 
applicable; for exampl~, the small helmet-mounted radio currently in 
production and troop use. A microminiaturized version of this, pre­
sently i· advanced development, will provide a basis !or personal 
communication between individuals clad in lunar suits. As the lunar 
outpost expands, radio relay stations will extend the radio horizon as 
conceived in Figure 1-19. 

In addition to voice communication between members of the lunar 
party, a number of other electronic devices will be used at the out­
post. These include TV receipt and transmission, transmission of 
still photographs, homing and location devices, instantaneous self-· 
contained emergency communications packs (for distress signals to 
earth), infrared detectors, and radar detectors. 

LAUNCH SITE IG· 
I A survey was made to determine the adequacy of the Atlantic 

Missile Range and Pacific Missile Range for the accomplishment of 
Project HORIZON. The results of this survey indicated that, all things 
being considered, neither site was suitable. Since a new launch site 
will be required, a study was made to determine the optimum location 
and requi r,en::_::~~-£<?!.' such a site. 

I 
l 
i 

I 
I 

I 
l 

I 
I 
: . 

The results of this study are discus sed in detail in Volume II and 
illustrated in Fig. I- 2.0. A total of eight launch pads are required. 
This facility will support the requirements of HORIZON and would also 
provide additional capacity for other United States programs. 

The equatorial location of the new launch site would provide very 
real advantages in terms of payload capability, guidance simplicity, 
and operational launching schedules in terms of increased latitude of 
appropriate fir ing times. Two sites stand out when compared to others 
Brazil and Christmas Island . Both of these locations appear feasible; 
however, more detailed criteria! will have to be established to make 
the best choice. Cost and early availability rna y ultimately be the 
governing factors. It is emphasized that site acquisition and initiation 
of launch site construction is one of the most critical items in the pro­
gram with respect to leadtime. For the purposes of this study it has 
been assumed that the Brazil site would be used. J 
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H. PROGRAM LOGISTICS 

The logistic support for Project HORIZON has been studied in 
overall scope as well as detailed investigations of specific areas such 
as manufacturing considerations, transportation considerations, 
personnd, and personnel training. 

The results of the studies show very clearly that military 
participation in the logistic portion for Project H ORIZON is not only 
desirable, but mandatory. No attempt bas been made to determine the 
level of military participation since such items as the world-wide 
political situation will play an important part in the ultimate decision.' 

I. RESEARCH AND DEVELOPMENT 

Project HORIZON has been divided into six phases wh ic.h include 
R&D as well as the operational aspects of the overall program. The 
schedule for each phase is illustrated on Fig . I-2.1 and discussed 
b elow: 

Phase I - The initial feasibil ity study was completed on 9 June 
1959 and is contained in this two volume report. 

Phase II - The detailed development and funding plan will 
req_uire a more detailed study with limited experimentation. This 
phase will require approximately eight months to complete and will 

cost $5. 4 million. 

Phase Ill - The hardware development and system integration 
phase constitutes the majority of the development effort. In Phase IU 
all: 

Systems (space transportation, comnwnication outpost, .etc) 

Sub- systems (space vehicles, communications, ground and 
relay stations, etc.) 

Components (rocket engines, communication transmitters & 
receivers , etc.) 

Sche·mes and procedures (orbital rendezvous, orbital fue l 
transfer, etc.} 

required to accomplish the project objectives will be developed. 
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Phase IV - the construction of the lunar outpost involves the 
utilization of the systems and procedures developed in Phase II and is 
in actuality an operational phase of the program. The completion of 
this phase will accomplish the initial objective of the program -
"establish a manned lunar outpost. " 

Phase V - The initial period. o£ outpost operation ~11 begin in 
December 196u and will constitute the first completely operational . ' 

phase of the program. 

Phase ·VI. - The expansion of initial outpost operational 
capabilities could begin at any time after December 1966. For t~e 
purpose of this study it has been assumed to begin in January 1968. 

1. Basic and Supporting Research 

The importance o£ a strong basic and supporting r esearch 
effort in support o£ a project of this nature cannot be over stated. 
Typical areas requiring attention are food and oxygen, clothing, 
chemical, biological, radiological, bio-medical, vacuum conditions'· 
weightlessness, meteoroids, lunar- based sy~tems, moon mapping, 
explosives in lunar environment, power generation, material and 
lubricants, liquid hydrogen production and handling, and lunar 11 soil" 
mechanics. 

2. Project HORIZON Development Program 

As mentioned above, a strong basic and supporting research 
program will be required to accomplish the HORIZON development 
program, and ultimately the project objectives. T~e development 
program for this project is basically covered by the !irst three phases 
o£ the project outlined above, the first of which has been completed. 
Phase II, the next step in the development progrcun, must be accomplished 
in the time scale indicated in Fig. I- 21 if the United States is to succeed 
in establishing the first lunar outpost. The development plan, generated 
in Phase II will spell out in considerable detail the developments re­
quired in Phase III, as well as requirements for later phases. 

Ba-sically, Phase III will be the development portion of the 
project. During this "phase, all development required to accomplish 
the project objectives will be satisfied. 
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3. Research and Development Facilities 

Several. unique facilities will be required to support HORIZON. 
Figure I- 22 is a view o! a large lunar environmental simulator which 
will provide a capability for research, development, testing and 
training for HORIZON as well as other projects in the national space 
program. Figure I-23 illustrates a space flight simula:tor which will 
provide for research and training of effects associated with boost 
acceleration, coasting, weightlessness, and braking de~eleration. In 
addition, medical research facility is located in conjunction with this 
site . 
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Fig. I- zz. Cross Section Through Main Facilit y LERUT 



Fig. 1- 23. View of F l ight Simulator 
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(5) CHAPTER Ill: MANAGEMENT AND PLANNING CONSIDERATIONS 

A. SCOPE OF OPERATIONS 

1. General 

liaving developed a requir~ment for the establishment of a 
manned lunar outpost, we may discuss the operational concepts and 
facilities necessary to fulfill that requirement. From these, an 
organizational structure can be evolved. The treatment of the technical 
concepts and facilities in this chapter will be limited to that detail 
absolutely necessary to establishment of an organizational/operational 
structure. 

2. Terrestrial Launch Site 

In order to accomplish any space mission, a terrestrial launch 
site will be required. Use of any of the existing sites controlled by 
the United States has several disadvantages . Among these is the fact 
that all of these bases are geographically located as to limit firing times 
to but a few days each month and to require wasteful expenditure of 
available energy to achieve success. This latter results from the fact 
that none of the existing launch sites are located close to the equator. 
Furthermore, once human beings are either placed in orbit or dispatched 
on planetary missions, there can be no interfering problems regarding 
scheduling of firings, either regular or emergen~y; physical space 
clifficulties resulting from supply build-up or other logistic considera­
tions, etc. The terrestrial launch site is expected to evolve into an 
operational complex supporting both continued Rt:.D and firing by 
operational units with orbital or other space missions . Existing 
United States launching complexes are devoted primarily to R&D firings 
of weapons systems . Most such complexes are rapidly becoming 
saturated with such firings in the confines of their present areas. It 
rapidly" becomes evident that a separate site will be required in order to 
support this nation's space efforts in a most economical manner . 

There are a great many factors involved in this requirement. 
They are discussed at length in Chapter V . Three major factors 
influencing requirements are: 

a. Operational need for having an orbital station in an equa­
torial orbit to simplify the rendezvous problem. 
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b. High payload penalty and complexity of trajectory pro:.: · : 
blem involved in "dog-legging" into equatorial orbit !rom a non­
equatorial launch site. 

c. Magnitude of effort requred to implement the objectives 
of this operation. 

In addition, of course, there are other factors influencing the ' : 
attainment of such a site . For example: 

a. Diplomatic and political implications involved at some 
suitable sites. 

b. Military vulnerability and security requirements at all 
suitable sites. (These are relative choices not necessarily consistent 
with the best diplomatic or political choice.) 

c . Cost: It may be reasonably assumed here, based on the 
above mentioned factors and detailed technical considerations in 
Volume II that an equatorial launch site will be selected. It will be the 
terrestrial site _from which this nation dispatches its first man destined 
to set foot on the lunar surface. This site will provide a capability to 
conduct additional space. missions in fulfillment of other requirements. 

For this site to be operational in sufficient time, action 
is demanded immediately in negotiations required for acquisition. 
Build-up of facilities must begin at an early date in order to meet the 
desired operational readiness date. 

A terrestrial launch site, which supports the lunar out­
post proje ct during the early technical effort, should also support it 
during the operational phase. There will be ·practical requirements 
for the utilization of the launch site for other projects possibly involving 
military R&D, military operations, and the National Aeronautics and 
Space Administration. Practical problems thus raised are subsequently 
treated under organizational considerations. 

3 . Orbital Station 

In order to successfully accomplish lunar soft landings in the 
time frame under consideration, firings may be undertaken either 
directly from the earth's surface to the destination or by means of an 
intermediate station in orbit about the earth. The former approach 
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requires the expenditure of tremendous amounts of energy for relatively 
. small payloads. Therefore, it cannot provide an immediate return 
capability in the proposed time frame, using the boosters then available. 
Under those conditions, the orbital station, providing larger payloads 
and immediate, emergency, return capability from the moon is the most 
desirablr- choice for transport of personnel. 

During early transit operations through the orbita~ station, · 
facilities in orbit will be on a minimum essential , austere. basis. It 
will have rendezvous, refueling and launch capabilities but not a 
vehicle assembly capability. During this period, it will be little more 
than an interim assembly of fuel tanks and other hardware in orbit. 
Personnel involved in its operation will utilize their earth-to-orbit-to­
earth vehicle as living quarters for the duration of their stay in orbit. 
Until an orbital station is developed to a higher order of operational 
autonomy in support of this and perhaps other operations, it will be 
under the imme diate operational control of the terrestrial launch site. 

Throughout the operation, assembly of equipment in orbit must 
be direct ed toward the eventual establishment of more sophisticated 
orbital stations. As indicated previously, an early improved station 
may be constructed from 22 vehicle shells. Prior to any expansion of 
lunar outpost operations, sufficient tankage will have been placed in 
orbit to permit construction of two or three such s tations . Having mor e 
than one station in orbit enhances future operational capability and 
flexibility by inc reas ing number of possible firing t imes per month. 

Although it is considered premature in this preliminary feasi­
bility s tudy to establish an exact s chedule for assembly of more sophis­
ticated orbital stations, the operational. requirement must be recognize d 
now. Some considerations which affect implementation of this require­
ment are that: 

a . No other program is likely to make available a similar 
amount of material, in orbit , without a previously established purpose. 

'b . The demands of this program will use a considerable frac~ 
tio n of foreseeable or predictable large booster resources . 

c . The economy of using otherwise wasted resources to a 
constructive end. 

! • . 
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Early attainment of m ore advanced operational capability in the 
orbital station will contribute to other space activities as well as to 
this specific operation. Examples of such contributions -are: 

a, Space laboratory, acclimatization, and training capability 
!or personnel. 

b. Space laboratory for equipment. 

c. Materiel storage space. 

d. Low-altitude communication relay. 
' -

e. Earth surveillance (perhaps a security consideration in 
this specific operation). 

f. Space surveillance. 

g. Meteorological surveillance. 

h. Survey I geodesy data collection. 

i. Instrumentation for test of earth-to- space weapon effects. 

As the scope of operations at the orbital station increases, so 
will the interactions with other national space activities increase, there­
fore, it can be expected to evolve into an indepe ndent agency supporting 
thfs t e rrestrial launch site, and possibly otbe rs . 

4, Lunar Outpost 

This goal of the project is envisioned as falling into_ several 
basic areas as foll ows : 

a . Life Support and Preliminary Exploration. 

In th~ fi rst outpost phase, lasting from 30 to 90 days, 
concern of those landed revolves primarily about life support and the 
human verification of many details of information previously generated 
by unmanned satellites or probes. Permanent site ~election will also 
depend upon such verification. 
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b. Construction 

During the second outpost phase, we find personnel and 
cargo located in the vicinity of the permanent site capable of contruct­
ing habitable structures. There will be a rotation of personnel during 
this phase which will last approximately 18 months. Maximum tour 
will not oe more than one year. Titular head of the outpost during this 
period will be one whose primary speciality is construction. · . . 

c. Benefical Occupancy and Initial Operational Capability 

This is the goal for Project HORIZON as set forth in 
this study. The outpost at this point can comfortably support 12 men, 
six of whom will spend a large part of their time in general maintenance 
a.nd life support. 

These volumes have focused on the goal of establishing a lunar 
outpost capable of supporting 12 people. This represents a large 
capital expenditure . Once established, the cost is shown decreasing 
as a result of eliminating the capital expenditure and continuing only 
the life support resupply. In order to realize a full return on the 
investment involved, it will obviously be desired to establish additional 
equipment at the outpost in quantity. For example, the use of the moon. 
as a launching site for manned or unmanned planetary expeditions will 
be highly desirable. As such requirements _multiply it is obvious that 
construction, equipment, and personnel requirements will also multiply. 

The re exists an immediate requirement, therefore, to initiate 
an early industrialized expansion of the outpost giving it a capability of 
self-regeneration, to the greatest extent possible, from materials at 
hand. Each returning vehicle wi 11 bring physical and biological 
materials and samples back for analysis. Each sample must be critically 
analyzed to determine its utility. Methods must then be determined and 
equipment transported to the lunar outpost which will contribute to a 
self- regenerative capability. During this secondary I expansion/ con­
struction period, the operational outpost will acquire an industrial 
self- regenerative capability and capabilities will evolve which 
manifestly justify the entire effort. In addition, thi~ nation will be in 
the position of having contributed in an early and timely manner to the 
extension of znan's horizon. 
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B. ORGANIZATIONAL AND OPERATIONAL CONCEPTS 

1. General 

_As indicated earlier, it is expected that the terrestrial launch. 
site and the orbital station will have applications in both R&D and 
operational act.ivitie s of other projects. The potential scientific 
applications of the lunar outpost cover a broad spectrum of activities ; 

The scope of activities which must occur at the locations of the 
essential elements of this specific operation call for a full range of 
support including military, technical R&D; civilian (NASA) scientific 
researc~; operational logistics; operational space activity. This 
involves full Military Air Transport Service and Military Sea Trans­
portation Service type support plus possibly civil air lift and merchant 
marine. One or more of these requirements will overlap assigned 
missions of major existing unified commands extending over broad 
geographical areas. 

There will be requirements for support from and to other 
elements of government . Such requirements wi 11 affect both technical 
and operational elements of any organization set up for the accomplish­
ment of this specific mission. One case, · in point, is support of NASA 
scientific programs. Examples of other support or guidance require­
ments from or to governmental departments other than Defense are as 
follows: · 

a. Operations Coordinating Board, National Security 
Council; overall inter-departmental coordination. 

b. Central Intelligence Agency, National Security Council; 
National Intelligence. 

c. Department of State; relations with other interested · 
nations . 

d . Federal Bureau of Investigation, Department of Justice; 
security tnatter s. 

e. U. S. Coast arrl Geodetic Survey, Department of 
Conunerce; survey and geodesy. 

f. U. S. Geological Survey. Department of the Interior; 
selenology. 
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g. Atomic Energy Commission; power plants. 

Even though some of the complex inter-Telationships with 
other organizations may be handled as routine t~ansactions through 
channels, many of them will require a standing working relationship 
by the most direct channels. 

Political and diplomatic considerations evolving from site 
requirements could easily lead to a situation demanaing a combined 
operation involving one or more countries. This would, of course, 
involve both the State Department and the Congress where treaty 
requirements arose, Alternative plans might include the lease in 
perpetuity of some land rights. The Panama Canal Zone is an example 
of this type approach. Thi·s approach does not necessarily solve out­
.lying special instrumentation land requirements. Another alternative 
is outright purchase of land rights . Any combination of these different 
approaches which finally evolves will have an effect on orgahizational 
structure. Negotiations and decisions' involving several departments 
of government are prerequisites to determination of a final answer. 
This subject merits further serious study. 

Obviously, discussions on organizational and operationai con­
cepts are somewhat tentative until some of the points discussed aboye 
are resolved. We will proceed t o further discussions on those subjects, 
tenative though they may be . 

• 

2. Over-all Management Structure 

Some of the operational requirements which are indicative of 
over-all .management requirements are: 

a. Over-all authority and capability to dir ect the major 
operations of this specific project from certain state- si:de (United 
States) support through launch site • orbital station, and lunar outpost. 

b. Sufficient depth and breadth in organization to assume 
responsiblity for all operational planning and implementation actions 
in relation to other space activities. 

c. Sufficient stature to handle the day-to-day working 
relationships with military and civil departments of government both 
in obtaining their support an~ in supporting th~ir space activi~ies . 
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d. Sufficient repre,sentation to and from military and civil 
departments of government tc• provide suitable mutual working relation­
ships with them. (Army and Navy representation at the Atlantic 
Missile Range and Army_ and Air Force representation at the Pacific. 
Missile Range might well be 1studied in this connection.) 

Consideration of the above factors in the environment of the 
general situation leads to the conclusion that a project management 
agency is required. For purJposes of proximity to the seat of govern­
ment convenience in handling over-all cpordination and control of all · 
project activities, joint coordination and inter-departmental coordina­
tion, a United States location is probably preferable. 

I 

Directly subordinate t:o the project management agency would be 
several co-equal activities (See Fig. I-24,) Those would 'include: 

a. · Terrestrial laumch site. 

b. 0Tbital station· (fully operational). 

c. Lunar outpost. 

d. Training agencies vmere environmental requirements 
dictate location. 

e. Specialized technical support activities, for which 
geographical location and/or distribution is dictated by 
technical considerations, for example, communications 
and tracking nets. 

f. Possibly, to include specialize.d field offices at locations 
such as: 

( 1) Military air transport service terminals. 

(2) Transportation terminal commands. 

( 3) Majo;r depots or research and development 
activities. 

Each subordinate age:ncy would have specific mission responsi­
bilities to project management. Each would have specifi<;: responsibilities 
to the other commands just as is the case in other tactical organizations. · 
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Some would have special responsibilities and delegated authorities 
peculiar to their particular operational situation. For example, the 
launch site may have major responsibilities in inter.-departmental 
operations approaching that of one of the existing National Missile · 
Ranges; the orbital station may have a major communications 
responsibility t o the e.ntire project, etc. 

Both the project management and terrestrial launch site will 
require a full range o! conventional and space-peculiar operational 
technical support. Technical ·support at the launch site must have the 
capability of cross service support to military and civil departments 
of government, T-e chnical channels of communication should prevail 
on technical matters without abrogating or diluting responsibility. 

3. Staff Organization 

As previously noted, a full range of technical staffing and 
support is required. However, special space-peculiar operational 
requirements exist and must be clearly identified and treated in future 
planning documents. It must be recognized that all planning factors 
lor an operation of this rna gnitude and significance are not firm 
particularly during the early stages of feasibility demonstration and for 
the operational as opposed to the purely technical. 

At least in the early stages of ope ration of the orbital station 
and the lunar outpost, a different staffing pattern will prevail. Indi­
viduals must have a wide range of carefully selected skills. While this 
poses no insurmountable problems, it does require very careful coordina­
tion in all phases o{ operation from first concept approval until 
expansion of operations to a considerable degree at some yet undetermined 
date. 

The preceding discussions suggest that early a c tivation, staffing 
and training of the various agencies i s mandatory. Full. optimum, 
most- economical ope rations will result from a carefully planned. 
activation program. Waiting until the full requirement is imminent 
would, in any given instance, delay or hazard some facet of .operations. 
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(S) CHAPTER IV: NON- TECHNICAL SUPPORTING 
CONSIDERATIONS 

A. GENERAL 

Fro·: J the viewpoint of national se~urity, the primary implication 
of the feasibility of establishment of a lunar outpost is the importance 
of being first. Clearly. we cannot exercise an option between peaceful 
and military applications unless w~ are first. 

For political and psychological reasons, anything shott of being 
first on the lunar surface would be catastrophic. Being first will have 
so much political significance that no one can say at this time what the 
abso~ute effects will be. However , it is apparent from past space 
accomplishments that 'being second again cannot be tolerated: 

B. POLICY 

Any new venture of the magnitude of this study creates an im:med­
iate requirement for both general and specific policy guidance. Policy 
is a product of times and circwnstances. Man's experience in space 
matters is short, and the circwnstances of his space activities are 
extensions of all the complex relations which preceded them. Accord­
ingly, we have not evolved a comprehensive body of even controversial, 
much less agreed, policy. 

Both the Executive and the Legislative branches of the United States 
Government have devoted considerable attention to the subject for 
approximately one and one- half years, The policy which has evolved 
from Legislative or Executive action is still quite general. No specific 
policy directed at the subject of this study was found. 

An effort has been made to analyze existing general policy and to 
summarize it in a form suitable as background !or_ this study. That 
summary is in Appendix A. There has been no conscious effort at 
abstraction of points of policy pertinent only to this subject. Rather, 
the effort was to summarize the general policy, This subject will 
require an early and continuing effort aimed at development, corre­
lation, and codification of policy. 

For the present, then, the policy, as the requirements, must be 
judged against the· background of contemporary international political 
and military situations. The general policy, however, is sufficiently 
clear in stating the urgency of the situation. 
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The intelligence estimates which support statements of national 
policy credit the Sovi et Uni_on with a capability of accomplishing the 
objectives of this _study any time aft~r 1965. Therefore, we may infer 
a requirement from national policy. 

C. POLITICA 1~, PSYCHOLOGICAL AND SECURITY IMPLICATIONS 

1. Political and Psychological 

The political and psychological implications of our failure to 
be first in space are a matter of public record. This failure has 
reflected adverse! y on United States military, scientific, and political 
leadership. To some extent we have recovered the loss. However, 
once havi~g been second best in the eyes of the world's ' population, 
we are not now in a position to afford being second on any other major 
step in space. We have already stretched our luck in being second with 
the spac.e probe and sun satellite, ·However, the political implications 
of the space activities accomplished to date have not been nearly as. 
serious as those which will result from failure to be fir s t in this 
operation. 

The results of failure to first place man on extra-terrestrial, 
naturally-occurring, real estate will raise grave political questions 
and at the same t ime lower United States prestige and influence in 
dealing with thi s and related problems. The Soviet Union has announced 
openly its intention that some of its citizens will celebrate the 50th 
anniversary of the present goverrunent ( 19 67) on the lunar surface. 
The United States intelligence community agrees that the Soviet Union 
may accomplish a manned lunar landing at any time after 19 65. . 
Judging from past experience, it is easy to visualize all manner of 
political and legal implications which the Soviet Union might postulate 
as a r esult of such a successful accomplishment. As is so often the 
case in points of law, the effect is the derivative of the precedent. 

There are possibly other applications· of space which will permit 
earlier derivation of meaningful militax-y capabilities than will a success­
!ul lunar outpost provided the'\e applications are pursued vigorously. 
Individually, however, they will not have the same political impact, 
In the still vague body o f fact and thought on the subject, world opinion 
may be expected to view the other applications similar to actions on · 
the high seas and also to view the establishment of a first lunar outpost 
similar to proprietary rights derived from first occupancy, As the· 
Congress has noted, we are caught in a stream in_ which we have no 
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choice but to proceed. Our success depends strongly on the decisive­
ness with which we exercise our current options. The lunar outpost 
is the most immediate such case. It is the basis for others more far­
reaching such as further inter-planetary exploration. 

More detailed coverage of legal and political implications may 
be found in Appendix B . They are directly related to policy discussions 
in Appendix A. 

2. National Security 

··.Volw-ne ll of this study indicates that it has the objective of 
treating the subject up to and including the establishment and mainte­
nance of a twelve - man outpost of which approximately fifty percent 
(six men) would have the continued functions of life support operations. 
This would include operation and maintenance of equipment with per­
haps minor technical improvements in the outpost. While it may be 
granted that this achievement will have been a major national accom­
plislunent from the political and diplomatic viewpoint and will provide 
the know-how for expansion, it will not satisfy all of the foreseeable 
national security requirements. It is, therefore; merely a point of 
departure for security considerations. 

The total extent of the military applications, which may evolve 
after the establi shment of the initial outpost, is a function of variables 
whic h require o p e rational and/ or technical evaluation beyond the scope 
of this study. Some entail National Security Council type evaluation. 
Examp1es are: 

( 1) Evaluation of the actual or potential threz.t to the continued 
operation of the outpost and policy on countering the threat. This must 
include a study of interactions with other space activities. 

(2) Evaluation of the significance of lunar operations within 
the broader framework of the total national defense. 

(3) Military evaluation of the operational and technical require­
ments to implement any National Security Council policies which are 
specified. 

( 4) Cost of implementing military operational and technical 
requirements, 
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(5) Utilization of knowledge gained durinLg first phases o£ out• 
post operation. 

( 6) E~tent to which national policy requires attainment of 
specific military o r scientific capabilities. 

(7) State-of-the-art improvement in rocket booster engines, 
particularly in specific impulse, thrust, and weiight. 
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APPEND!?{ A: POLICY OF THE UNITED STATES 
WITH RESPECT TO ACTIVITIES IN SPACE 

The following policy statements have recently been made by the 
Executive and Legislative Branches of the Government. 

1, Statements by the President of the United States : 

a. In the State of the Union Message of 9 January 1959, 
the President said: 

"To achieve ••• peace we seek to prevent war 
at any place and in any dimension. If, despite our 
best efforts, a local dispute should flare into armed 
hostilities, the next problem would be to keep the 
conflict from spreading, and so compromising 
freedom. In support of these objectives we main­
tain forces of great power and flexibility . 

* * * 
"We have successfully plac e d five satellites 

in orbit, which have gathered information of 
scientific importance never before available. Our 
latest satellite illustrates our steady advance in 
rocketry and fore-shadows new developments in 
worldwide communications.'' 

b. In his Budget Message of 19 January 1959 dealing with 
Fiscal Year 1960, the President said: 

"For the fiscal year 1960 , research and develop­
ment expenditures will be increased still further, 
with emphasis on space exploration, peaceful uses 
of atomic energy, and basic science. Extensive 
space exploration investigations are being initiated, 
utilizing satellites and probes. Development work 
is going forward on high-energy fuel rockets, a 
million-pound thrust engine, and a nuclear rocket 
engine. 
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"Space flight. - The National Aeronautics and 
Space Administration, organized in 1958, is initiating 
extensive s cientific investigations with satellites 
and space probes to increase our understanding of 
the earth 's gravitational, magnetic, and electric 
fiel ds; radiation from spac e; and other phenomena. 
Programs in the field of meteorology will look 
toward the ultimate establishment of a worldwide 
system of satellite weather observation, and in the 
field of communications will continue to experiment 
with the use o£ satellites to serve as relays for the 
intercontinental transmission o£ messages, voice, 
and television. Projects to increase our ability 
to place heavy objects in s pace include development 
of high energy fuel rockets, a million-pound thrust 
engine, and a nuclear rocket-engine. 11 

c. In a message to the Congress dated 2 Aprill9S8 entitled 
National Aeronautics Space Agency, the President said: 

"Recent developments i n long -r ange rockets 
for military purposes have for the first time 
provided man with new machinery so powerful 
that it can put satellites into orbit, and eventually 
provide the means for space exploration •••• 

"In a statement which 1 released on M arch 
26, 1958, the Science Advisory Committee has 
listed four factors which in its judgment give 
urgency and inevitability to advancement in 
space technology. These factors ar e: (1) the 
compelling urge of man to explore the unknown; 
(Z) the need to assure that full advantage is taken 
of the military potential of space; (3) the effect 
on national prestige of accomplislunent in space 
.science and exploration ; and (4) the opportunities 
for scientific observation and experimentation 
which will add to our knowledge of the earth, the 
1iolar system, and the universe. 

"Thea e fac tors have such a direct bearing on 
the future progress as well as on the security of. 
our Nation that an imaginative and well-conceived 
space program must be given high priority and a 

64 



sound organization provided to carry it out. Such 
a program and the org;u1ization which I recommend 
should contribute to {1) the expansion o! human 
knowledge of outer space and the use of space 
technology for scientific inquiry, ••• (3) the devel­
opment o! vehicles capable of carrying instruments, 
equipment, and living organisms into space, (4) the 
preservation of the role of the United States as a 
leader in aeronautical and space science and tech­
nology, (5) the m.aking available of discoveries of 
military value to agencies directly concerned with 
national security, •••• 

"I recor:runend that aeronautical and space 
science activities sponsored by the United States 
be conducted under the direction o£ a civilian 
agency, except for thoae projects primarily 
associated with military requirements •••• 

* 
'' lt is contemplated that the Department of Defense 

will continue to be responsible for space activities 
peculiar to or primarily associated with military 
weapons systems or military operations. Responsi­
bility for other programs is to be assumed by the new 
Agency. 1n this connection, I commend to the atten­
tion of the Congress the comments of my Science 
Advisory Committee, in its statement of March Z6, 
1958, on the military applications of space technology.'' 

2. Policy Declarations by the Congress: 

a. Senate Report Number 1?01, dated .11 June 1958, and 
House Report Number 1770, dated 24 Mayl958J and Conference 
Report Number 2166_, dated 15 July 1958, dealing with the National 
Aeronautics and Space Act of 1958 (HR 12575), stated in pertinent 
part: 

''Aeronautics is making what is called a 
'quantum jump', and is going through a mutation 
into the new science of astronautics, a science 
concerned with manned travel or controlled 
instrumented flight beyond the effective atmosphere 
into the reaches o£ outer apace. 
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11 The Soviet sputniks have been a visible symbol, 
warning that the United States may not be leading in 
the vital field of space research and in the development 
of astronautics. This country is not unmindful of what 
these Soviet achievements mean in terms of military 
defense, of international prestige, and o{ general 
scientific ~dvance . At the same time, a properly 
developed United States program to explore the poten­
tial uses of space must and can stand on its own rights. 
The program must be soundly conceived and soundly 
administered. It must not falter, then rush ahead only 
when prodded by some spectacular Soviet success, 
but rather must. advance as a broad-based, sustained, 
long-range effort to use the properties of space, and 
to explore space either by proxy through instruments, 
or by sending man himself. 

* * * 
11 The United States must have a strong capability 

in the use of out e r space, both as a . deterrent to mili­
tary use of space vehicles against this country and as 
an aid in developing anti-missile techniques. Satellite 
reconnaissance and communications will have impor ­
tant implications for guarding the peace . On the one 
hand they are adjuncts to weapons systems related 
to the deterrent power , and on the other they r epr e­
sent important techniques for inspection and policing, 
in accordance with any disarmament scheme which 
may be negotiated in the years to come. 

* * 
11lt would be unfortunate, to say tile least, for 

the United States to renounce an opportunity for 
sharing in astronautics discoveries which are bound 
to be made . Yet this unfortunate result could follow 
from cur rent failure to organize a sound program to 
exploit easily proven techniques which can carry men 
and instruments into outer space. 

11The Soviet lead in astronautics has made clear 
that 'business as usual' is not going to close the gap 
between United States and Soviet capabilities. Nor can 
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even an intensive program of 'me too' do more than 
keep this country following behind the Soviet Union. 
This is particularly true when one cons iders the long 
lead times required for many astronautics programs , 
and the series of surprises the Soviets have already 
accomplished in the scientific area. The United S tates 
must leapfrog these Soviet accomplish.tnents. This 
will take some years , and will require a genuine 
mobilization, on a national scale, of the vast scienfi!ic 
and technical capabilities of this country. It would 
be most serious , and self-defeating in results, t o 
choose some few isolated projects with the hope of 
influencing world opinion as to the superiority of our 
technology . Although the Soviet demonstrations in 
one sense could be viewed as tricks designed to sway 
world opinion, such an assessment tragically under ­
estimates the Soviet approach to astronautics. The 
Soviet advance presupposes a broad scientific effort 
of many years' standing. It is based on a long- range 
plan of scientific education and research. lthas com· 
bined, since World War li, the military development 
of rockets and missiles with the scientific resources 
of the country. In 19 55, three years ahead of the United 
States, the Soviet Union set up a strong civiljan astro­
nautics agency 1 able to command all the resources of 
the nation. That agency is the Academy of Sciences, 
which sits at the same level as the Presidium of the 
Supreme Soviet, announced detailed plans {or its satel­
lites of varying weights, and also announced its plans 
for moon exploration and instrumented probes of Mars 
and Venus. These announcements were made two or 
three years ago, We have similar plans, still under 
discussion or only this year being specifically author­
ized for the years ahead. 

"Whatever the United States may think of other 
aspects of the Soviet political system, there is little 
doubt that a single coordinated agency offers tremendous 
advantages over the fragmented, uncoordinated effort 
which the United States has made to date. A haphazard 
effort involves the dangers of duplication and incom­
pleteness, together with competition for funds and 
headlines, to the detriment of rapid attainment of 
national goals . This is not to say that there is not room 
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for alternative approaches, and for the development 
of different teams and facilities, but a..ll these shoUld 
be pointed toward the fulfillment of a well-rounded, 
comprehensive national plan. 

* * * 
" The establishment of a national space program 

is a matter of the highest urgency both for reasons 
of immediate national defense and t o iinsure that in 
the long run outer space is effectively utilized for 
peaceful purposes ••• the deCision to enter into the 
space age is not one the United States can ignore or 
defer. Our national survival require:s it." 

b. HR No. 1758, 85th Congress, Second Session, dated 
2.1 May 1958, stated in relevant part: 

"The establislunent of a national space program 
is a matter of the highest urgency both for reasons 
of immediate national defense and to insure that in 
the long run outer spa ce is effectively utilized for 
peaceful purposes. The United States is behind the 
Soviet Union today i n its ability to use outer space, 
and only much bard work and intellige!nt planning and 
organization will overcome this lag in the years ahead. 

* * * 
"The control of our national as tronautics progran1 

must be in civilian hands, and orientoed toward the 
broadest interests of the Nation. Th•e head of the 
national space agency (under the Pre:Sident) must be 
the supreme arbitet of astronautics policy, except 
as he shares in the deliberations of the National 
Security Council , where space is but one aspect of 
national policy. Such responsibility •centered in the 
national astronautics agency carries with it the obli­
gation for continuous liai son with the Department of 
Defense because of the vital inter est of the Nation in 
insuring full exploitation of the military potentials of 
space so long as rival states are striving to develop 
such military uses. No easy separation of military 
and civilian uses of astronautics is possible at this stage. 
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This makes it doublyurgent that coordination and 
cooperation between the Department o£ Defense and 
the new national agency be thoroughgoing and specifi­
cally provided for by law, not l eft to ~e chance good 
intentions of particular administrators. 

"The Department of Defense has its Advance 
Research Projects Agency to coordinate but not to 
centralize detailed operation of the many astronautics 
programs of the individual services . It should con­
tinue to carry primary responsibility for those projec ts 
which are principally military in character. Because 
the bulk of our national resources in astronautics· are · 
found either in the military services or in their con .. 
tractors , every precaution must be taken to insure 
that scientific and technical contributions extending 
beyond easily identifiable military requirements con­
tinue to be made and to be fully available to the national 
astronautics organization. But this is not the same 
thing as surrendering control of space exploration to 
the Department of Defense. The Advanced Research 
Pr o jects Agency has primarily a military mission to 
perform; in this it should not be restricted. But the 
Department of Defense cannot be the sole arbiter of 

'what is military and what is civilian when particular 
activities are in dispute. Such disputes must be re­
conciled at least on the level of the National Security 
Council, with an equal chance to be heard by both the 
military agency and the national civilian agency. The 
national astronautics agency mus t be more than just a 
repository for projects the Advanced Research Projects 
Agency is not interested in . 

* * * 
"The studies of the committee made clear 

that exploration of space is no longer hypothetical 
and remote. It is underway in a comprehensive fash ­
ion by the Soviet Union, and is being undertaken in a 
wide range of projects in this count1·y . Corning rockets 
of high thrust will enable the placing of large instru­
mented satellites around the earth for military recon ­
naissance, weather prediction, navigation, and 
communications. Both the United States and Soviet 
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Union will probably have the capability of making 
lunar pr.obes and probes to Mars and Venus in the 
irn.n1ediate and foreseeable future. 

"Man will move into space both for military 
reasons and for scientific exploration. Advances 
in instrumentation, however successful, are 
unlikely to take the place of voya~es by man himself 
to other parts of the solar system. 

* * * 
"Although space development will be expensive,­

particularly as the hardware phases are reached1 

it will pay tremendous dividends. The experience 
o£ the past demonstrates that a succession of dis­
coveries and ~nventions have always had economic 
advantages far greater than the dreams of their 
developers •••• 

Hfn conclusion, it is clear that the decision to 
enter into the space age is not one the United States 
can ignore or defer. Our national survival requires 
it. If we meet the challenge, we will only then have 
the option of directing the use of outer space toward 
p eaceful pu:rpos es for the benefit o! all mankind." 

c. The National Aeronautics and Space Act of 1958, Public 
Law 85-568, declared the policy and purposes of Congress in the 
following message: 

"Sec. 102. (a) The Congr~ss hereby declares 
that it is the policy of the United States that activities 
in space should be devoted to peaceful purposes for 
the benefit of all mankind. 

"{b) The Congress declares that the general 
welfare and security of the United States require that 
adequate provision be made for a,eronautical and 
space activities. The Congres a further declares that 
such activities shall be the respon_sibility of, and 
shall be directed by, a civilian agency exercising 
control over aeronautical and space activities spon­
sored by the United States, except that activities 
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peculiar to or primarily associated with the develop­
ment necessary to make weapons systems , military 
operations, or the defense of the United States (inclu­
ding the research and development necessary to make 
effective provision !or the defense of the United States) 
shall be the responsibility of, and shall be directed 
by, the Department of Defense; a nd that determination 
as to which such agency has r esponsibility for and 
direction of any such activity shall be made by the 
President in conformity with section 20I (e)." 

d . The report of the Select Committee o f the House o£ 
Repr esentatives on Astronautical and Space Explor ation (HR 2710, 
85th Congress, Second Session, dated 3 January 1959) included 
the following: 

"It cannot be overemphasized that the survival 
of t~e free world - indeed, all the world - is caught 
up in the stakes . Outer space is !ast becoming the 
heart a nd soul of advanced military science. It 
constitutes at one e the threat and the defense of 
man's existence on earth. Only a bold and dynamic 
program employing the total talents and the greatest 
strength of the United States and its friends is com­
petent to meet a challenge so overwhelming. 

* * * 
"It would be highly impractical not to face the 

reaiity that space technology, like nuclear energy, 
can be used for war as well as for peace, The 
Uni ted States is dedicated to insuring that outer 
space be devoted to peaceful purposes !or the 
service of all mankind. The 85th Congress voted 
such a resolution, and this has been the s tand of· 
our delegates before the United Nations. Scientific 
knowledge itself is neutral; the men who use it 
determine its results for good or evil . If others 
would use i t for evil, they cannot be countered by a 
better - intentioned country which lacks such knowledge 
and power itself . · 

" The United States must continue to strive !or 
conditions which will make it possible !or all space 
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research to benefit mankind. But this effort is mean­
ingless unless such striving is accompanied by an 
American and free-world effort to develop space 
devices of the highest order of versatility. Failure 
to do so would deny the free world not only the peace­
ful benefits 9£ space, but also the .capability to detect 
hostile moves against these nations (including the 
violations of agreements) and the further ability to 
counter such threats. 

* * * 
"The military potentialities of space technology, 

which the United States would prefer to see channeled 
to peaceful purposes, are greater than general public 
discussion to date suggests. Military space capabili­
ties are technically inseparable !rom peaceful capabil­
ities which are well worth pursuing in their own r ight. 
Reconnaissance for merchant-ship land patrol and for 
peaceful mapping o£ resources can also be used to 
locate military targets. Communications to improve 
global relations can also be used to control military 
forces. Rockets for cargo and passenger delivery 
can also carry thermonuclear weapons . Satellites 
designed to return men from an orbit to a preselected 
p~int can also deliver bombs . 

' 'The decision to undertake a space program 
cannot be made :in the context of domestic conditions 
alone. Whether the United States undertakes such 
a program or not, the Soviet U'nion has already 
launched a massive program with considerable 
momentum. The Soviet effort has a long record of 
study and popular and governmental inter est behind it. 
The Soviet program has been vigorously pur sued since 
the time of World War II, and has been assigned a 
high priority of scientific manpower, material, and 
coordinated organiza tion. Soviet leade rs implicitly 
believe that they will be the first to explore and to use 
outer space. They doubt that others will be in a 
position to follow. " 
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APPENDIX B: LEGAL AND POLITICAL IMPLICATIONS 

l, GENERAL 

The~e are no principles ()r legal rules which can be said to 
recogmze or create any rights in or duties on the part of states operat­
ing beyond the atmosphere im outer space or on the lunar surface. 
Rules of international law, as we know them, deal with the relations 
of nations on earth. Furthet•, such rules of international conduct as 
may be said now to exist, WE!re not devised or stated with a view to 
their applicability to what wa.s, up until only half a decade ago, an 
almost undreamed o£ area o£ application, outer space. Moreover, the 
plethora of writing on the sulbject and the variety of opinions expressed 
reveal that, as of this preseJrlt, what is regarded as international law, 
and its presuppositions and prerequisites in the field of outer space 
activity, are nothing more than the wishes or pious thoughts or 
aspirations or fears of the writers . They cannot bind, control or even 
limit states and nations in th.e new dimension. 

Even on earth, where it is more or less accepted that international · 
law does exist, such law must be sought as a practical matter in 
treaties such as the United Nations Charter o r the Protocol of the 
Potsdam Conierence. Even when more or less clear statements of 
rights or duties, or privileges and immunities of the contracting 
nations can be read in such treaties, there is not only disagreement 
as to the meaning of the words thereof, but also difficulty in enforcing , 
as a matter of law, the rights or duties defined therein. 

Law is a response to th'~ necessities of time, place and peoples, 
and we should not be hasty in seeking to find or read law where none 
capable of being denominated law exists. There has been a marked 
tendency on the part of the United States in particular to do just this 
and with something less than happy results. We must recognize and 
resist, particularly in connE:ction with activities in space, "the pronounced 
American tendency to transplant legal cone epts from the domestic to 
the international field : to believe that international society could and 
should operate on the basis of general contractual obligation, and hence 
lay stress on verbal undertaking rather than on the concrete maniiesta,­
tions of political interest. 11 1 

We are bound to note th'e areas i n which what can be defined as law 
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is available and clearly applic~ble. But, equally, for the present, we 
must recognize that there is no definable body of space law. In the 
premises, resort to uncertain rules is not compelled. 

2. POSSIBLE PRECEDENTS 

Precedents -or operations in space or on the lunar surface have 
been sought by students and scholars in the experience of hations in 
acquiring title to otherwise unclaimed land by operation of the law of 
discovery and occupation without conclusive result or a clear determina­
tion of a requirement that what has heretofore been found to be applicable 
to earth is necessarily appropriate to the problems in space. There 
has, however, been recognition of the fact that force or war may be the 
ultimate determinant of the issue of control of space and surfaces in 
space. 

It has also been recognized that to a very large extent th~ settle­
ment of disputes as to land titles between nations is a function of the 
executive or political departments of government rather than the 
judiciary . In general, it can be said that, where a case or a dispute 
involves the dignity and rights of sovereign states, it is for settlement 
·in the course of the conduct of foreign affairs by the political arm of the 
government based upon practical considerations rather than law . As 
Chief Justice Stone stated in the case of Ex Parte Peru, 318 U.S. 5 78, 
"Our national interest will be better se.rv ed in such cases if the wrongs 
to suitors, involving our relations with a friendly foreign power, are 
righted through diplomatic negotiations rather than by the compulsions 
of judicial proceedings." 

lt has also been suggested that precedents for dealing with problems 
of occupation of and title to lunar surfaces may be found in American 
expe ri ence and policy with respect to claims in theAntarctic. 

The basic policy of the United States with respect to the making of 
claims in Antarctica is at all times to res e rve to herself whatever 
rights she rna y have under recognized principles and rules of inter­
national law, in view of the activities and actions of its citizens, but 
to refus e formally to lay any claims to the area on the basis of such 
ac ti vi ties and, further, to refuse to recognize the claims of other 
na tiona. 

This policy is traceable to the action of Secretary of State Charles 
Evans Hughes who, in 192.4, insisted that actual settlement was required 
for a valid claim• to sovereignty over newly discovered territory. In 
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this connection, Secretary Hughes, a Justice of the Supreme Court 
of the United States from 1910 to 1916 and Chief Justice of the United 
States from 1930 to 1941 and a former Governor of New York. who · 
missed the highest office in the land only by the slenderest margin; · 
wrote to the Norwegian Minister relative to the effects of activities 
by Amundsen i.n Polar regions: 

"In ••. you-r letter you state that, in order to avoid 
any misunderstanding, you would add that possession of all 
land which Mr. Amundsen may discover will. of course. be 

I 

taken in the name of His Majesty, the King of Norway. ln 
my opinion rights similar to those which in earlier centuries 
were based upon the acts o£ a discoverer, followed by occupa- · 
tion or settlement consummated at long and uncertain periods 
thereafter, are not capable of being acquired at the present 
time. Today, if an explorer is able to ascertain the existea:e · 
of lands, still unknown to civilization, his act of so-called 
discovery, coupled with a formal taking of possession, 
would have no significance, save as he might herald the 
advent of the settler; and where for climatic or other reasons 
actual settlement would be impossible, as in the case of the 
Polar regions, such conduct on his part would afford frail 
support fo r a reasonable claim of sovereignty. 1 am there­
fore compelled to state, without now adverting to other con­
siderations, that this Goverrunent cannot a&nit that such 
taking of possession as a discoverer by Mr. Amundsen of 
areas explored by him could establish the basis of rights 
of sovereignty in the Polar refion, to which, it is under­
stood, he is about to depart." 

Th e. United States has consistently followed Secretary Hughes' 
posi tion and maintained that, althought she will reserve all rights 
granted her by the acts of h~r citizens through international law, 
she will assert no claim and will r ecognize no claims asserted by 
other nations in the absence of actual occupation. It appears certain 
that efforts by claiming nations to date have not been sufficient to 
constitute such occupation, and it would further ·appear that the 

1. Secre tary Hughes to the Norwegian Minister, H. H. Bryn, 
2 Aprill924, MS Department of States, file 857.014/6. cf. Hall • . . . 
International Law, 8th ed. by Higgins (1924) 12.4M; "As the regions 
of both the North and South Poles are incapable of permanent 
settlement, they do not appear to be 'territory• susceptible of 
acquisi tion by occupation. 11 See also 1 Oppenheim 1 s International.Law, 
5th ed by Lauterpacht, 440. · 
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United States • position is not without wisdom. We have reserved to 
ourselves the right to make later determinations in our own interest 
and have avoided becoming obliged to accept arbitrary agreements 
or arrangements which may later prove a hindrance. 

While such precedents need not and indeed would not be binding 
in the lunar realm, it may be said that, considering the Antarctic 
experience of nations, there is neither controlling nor governing law 
or principle to limit or circumscribe American activity, n or basis ·· 
for any other nation asserting a bar to American activity in the new ~­
dimension. 

We must, however, recognize the need for continued activity by 
the United States following the initial establishment of her base. The 
display of state activity should be continuous and should not be inter­
spersed or followed by protracted periods of inactivity; 1 

At all events some practical actions are required to constitute a 
basis for America speaking at all or asserting arguments pro or con 
claims by ourselves or others in this area. America, without an 
operating base on the lunar surface, is, as a practical matter, en­
titled to no more right to speak, or claim for itself, or resist a 
claim of another state which is operational on that surface, than has 
Nepal or Ecuador. Such a position of weakness for America in the 
new dimension is unthinkable. 

3, THE LAW OF SPACE 

Since studies which have been made reveal no binding or con­
trollin.g precedents to guide the present op e ration, the conclusion 
follows that there is nothing that is proposed in Project HORIZON 
which seriously could be said to constitute a violation or even dis ­
regard of settled international law or law generally. By the same 
token, there appears to be nothing that settled international law re­
quires of the United States with respect to her activities in oute~ 
space , except to the extent that war is waged from outer space on 
a nation or nations on earth, 

1. ln the Island of Palmas arbitration it was pointed out: n The 
intermittenc e and d i scontinuity compatible with maintenance of the 
right necessarily differ. according as inhabited or uninhabited regions 
are involved, or regions enclosed within territories in which sover- . 
eignty is incontestably displayed, or again regions accessible from, 
for instance, the high seas." 2.2. AJ. J. I. L. (1928) 867; 877. 
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In view of these things, we should determine our aspirations and 
needs and proceed with their prosecution, being content to face the 
technological dif!iculties without conjuring up possible legal impediments. 

Undoubtedly, as we proceed1 new and novel situations will present 
legal or quasi~legal problems, but we should wait on such practical 
presentavlOn, lest in our haste to define rules; we compromise our 
national position in the future to find that a rule, which appears to 
be viable today, will in the future be something less than what we can· 
liv e with in view of a new and unpredictable set of facts or circumstances 
that may then present themselves. Until we know what we or the 
potential users of outer space and lunar surfaces will require we cannot 
attempt definitions of controlling legal factors . To do so with insufficient 
facts might induce irreparable adverse effects upon our national 
interests. 

Nor in so doing should we have any compunctions lest we be 
charged with dealing unfairly with other nations. At the present time, 
and in the ensuing period with which we are here concerned, we can 
assume that only the Soviet Union and we share the potential to operate 
in space. The Soviet Union employs law selectively when it is in her 
interest to do so. Soviet legal doctrine may therefore be expected to . __.. 
develop in response to Soviet technical achievements and Soviet 
political requirements. We need only remind ourselves that the Soviet 

-Union is not likely to permit_ abstract principl es of fairnes s, justice 
a nd law to hinder her practical and technological progress, and any 
uneasiness flowing from our adoption of a flexible position is bound to 
pass . On the other hand we can note that the Soviet Union will not 
hesitate, should we espouse or adhere to what might b e called principles 
or rules of law, to bind us to them and thereby at least restrict our 
mobility and flexibility . 

We should also not rely upon what individual Soviet citizens, 
however learned, may have written or said to try to reach an estimate 
of what the Soviet Union's position in a given situation will be. The 
statements of Soviet scholars, though they make interesting reading, 
can hardly be credited with authority to state the Soviet national 
position as of the time of writing, let alone on in the future. 

Thus while the Sovi~t legal scholar, E . Korovin, has declared! 
that the sending of an American reconnaissance satellite through 
outer space over the Soviet Union would not be regarded as an acto£ 

1. International Life, January 1959 . 
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war, but that shooting do,Nn another country's sputnik would be, be 
also indicated: 

"Two groups of acts should be differentiated from · 
the standpoint of world relations and international law: 
actc in the Cosmos that are acts of war but which serve 
in intern <~ tional relations as expressions o£ mistrust, ill 
will, and similar cold war consequences. 

11Clearly one cannot lump together the destruction 
of another country's sputniks by means of anti-missile 
mis.siles with the pre!sence of photo and TV equipment in 
a sa tellite, even if ernployed for reconnaissance. 11 

Interesting though th•ese thoughts may be, and they are state- · 
ments c learly directed to activities in spac e, and not . to those on the 
high seas or Antarctica, for example, they hardly constitute a basis 
for anticipating or predicting the action the USSR would take if she 
shot down another nation• s satellite. It would also be reckless to 
rely on this statement to argue that the Soviet Union would view with 
equanimity an American 'Satellite conducting ef!ective reconnaissance 
over Soviet territory and air space. 

The same thing may be said for the oft-reported statement of 
Doctor of Juridical Sciencces G. Zadorozhynyi: 1 

"The Soviet artificial satellite does not violate 
the air sovereignty of any state, if only because it does 
not fly into the space over other states. lnstead the 
territories of these states, by dint of the earth's rotation, 
pass so to speak under the satellite• s orbit, which is fixed 
in relation to the earth and the stars. Disputing the legality 
of the appearance of the satellite over the territory of one 
or another state would be just as absurd and ridiculous as 
disputing the appearance over a given territory of the moon, 
the sun or any othe r heavenly body. 11 

In general, it can be said that outer space is open and a thing 
in common to a'll nations of the earth and incapable o£ ownership by 
any one state. There is no basis !or another rule for orbi ting 
vehicles in outer space or for lunar and like surfaces. 

l. Sovetskaia/Rossiia , 17 October 1957. 
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Though we recognize sovereignty with r .espect to earth surfaces 
and also with respect to atmospheric space, that within which aircraft· 
fly, and, for the sake or arg\lment, what Dr. John Cobb Cooper calls 
"Contiguous Space," our concern he~:ein is with space beyond all of 
these. As to such space, rights have not been determined or defined •• 
Nor can it be said that the rights and duties in space will or ought 
necessanly to be consequences of sovereignty on the earth or even in 
the atmosphere, troposphere or thermosphere. The law of space must 
be permitted to develop over the future as a web of arrangements 
appropriate to that milieu with full opportunity for promoting to the 
maximum the full use of the resources of talen.ts of the nations which 
will use it. 

4. POLITICAL IMPLICATIONS 

In turning to the political implications of Project HORIZON 
observe, at the threshold, that the first duty of a state or nation is 
that it be durable. One need not go so far as Spengler in finding "an 
abstract idea of justice" only "in the minds of those whose spirit is 
noble and strong and wbos e blood is weak, 11· to recognize his more 
significant conclusion that "the fact world of history knows only the 
success which turns the law of the stronger into the law of all. Over 
ideals, it marches without pity, and if ever a man or a people renounces 
its power of the moment in order to remain righteous - then, certainly, 
his or its theoretical fame is assured in the second world of thought and 
truth, but assured also is the coming of the moment in which it will 
succumb to another life - power that has better understood realities. ul 

We need to r ·emind ourselves of this and also that, as Justice Holmes 
recognized, force is the ultimate sanction of the law. 2 

This is not the place to rehearse the decline and disappearance of 
the great powers of Western Europe and the Orient and the rise to 
preemi nent power of the Soviet Union and the United States, armed 

1. 2 Spengler, The Decline of the West, 364 (knopf ed 1928). 
2. "I do think that man at present is a predatory animal. I think 

that the sacredness of human life is a purely municipal ideal of no 
validity outside the jurisdiction. I believe that force, mitigated so far 
as may be by good manners, is the ultima ration, and between two groups 
that want to make inconsistent kinds of worlds I see no remedy except 
fore e~ " 2 Holmes -Pollock Letters, 36 ( 1942 ). He also stated, 11 •• , when 
man differ in taste as to the kind of world they want , the only thing to do 
,is to go to work killing. 11 1 Ibid 116 , 
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with nuclear as well as conventional weapons. Nor do we need to 
elabotate upon ' the Soviet posi~ion of protracted conflict or "peaceful 
coexistence, "·:· d~ring which the aims of communism may be promoted. 

i 

Because international activity is a continuous struggle for power, 
we must bear ·in mind that resourcefulness and courage in time of 
peace, as in tiT'1e of war, indeed in all things, are necessary to promote 
the national inter est. 

The·current policy of the United States, with respect to activities in 
space recognizes that the nation's security is the first consideration; 
that to achieve P.eace America seeks to prevent war at any place and in 
any dimension; that our forces must be flexible; that advancement in 
space technology is urgent and inevitable in view of the need to assure 
that full advantage is taken of the military potential of space and the 
e!!ect on national prestige of accomplishments in space science and 
exploration. American policy also recognizes that a space program to 
include the development of vehicles c apable of carrying instruments, 
equipment and living organisms into space, and the preservation of the 
role of the United States as a leader in aeronautical and space science 
and technology, must have high priority; that projects primarily 
associated with mUitary operations and r equirements and weapons system 
development should be dealt with by the military and that space science 
activities should be dealt with by civilian agencies because "a civilian 
setting for the administration of space functions will emphasize the 
concern of our nation that outer space be devoted to peaceful and 
scientific purposes." 

The Conference Committee Report on the National Aeronautics and 
Space Act of 1958 included the following: 

" This country is not unmindful of what •.. Soviet 
achievements mean in terms of military def·ense , of in­
ternational prestige, and of general scientific advance. 
At the same time a properly developed United States pro­
gram to explore the potential uses of space must and can 
stand on its own rights. The program must be soundly 
conceived and soundly .achninistered. I t must not falter, 
then rush ahead only when prodded by some spectacular 
Soviet success , but rather must advance as a broad-based, 
sustained, long range effort to use the properties of space, · 
and to explore space either by proxy through instruments, 
or by sending man himself." 

80 
------------~~------------



It is recognized further that United States military capabilities 
in space are necessary to insure that space will not be used for 
military purposes against the free world; that man will move into . 
space both for military r easons and for scientific exploration, and that, 
to quote the Conference Committee Report again: 

"The establishment of a national spac e program is 
a matter of the highest urgency both for reasons o! im­
mediate national defense and to insure that in the long run 
outer space is effectively utilized for peaceful purposes ••• 
the decision to enter into the space age is not one the 
United States can ignore or defer. Our national survival 
r e'ilui res it. 11 

More recently the Report o£ the House Select Committee on 
Astronautics and Space Exploration said: 

''The military potentialities of space technology, 
which the United States would prefer to see channeled 
to peac e!ul purposes, are greater than general public 
discussion to date suggests . Military space capabilities 
are technically inseparable from peaceful capabilities 
which are well worth pursuing in the i r own right. 
Reconnaissance for merchant-ship lane patrol and !or 
peaceful mapping of resources can also be used to 
locate military targets. Communications to improve 
global relations can also be used tC? control -military 
forc es . Rockets for cargo and passenger delivery can 
a lso carry thermonuclear weapons . Satellites designed 
to return men from an orbit to a presel ec ted point can 
also deliver bombs . " 

It is believed that the foregoing shows that the policy of the 
United States requires "HORIZON"; that indeed the failure vigorously 
to prosecute such a program is to disregard the plain intention, if not 
direction, of the executive and legislative branches of the Government 
to take proper measures to insure our national survival . 

S. SPECIFIC PROBLEMS 

The following specific problems have been submitted by members , 
o f the committee on the Army Study for Establishment oi a Lunar -
Outpost for legal analysis: 



Problem 1: 

What affect would the following Russian claims have on a U . S. 
program to put man on the moon: 

(a) The Russians hard-land a vehicl e on the moon containing 
the USSR flag, document, or monument and, based on that, claim the 
entire lunar f.n rfac e for the USSR? 

(b) The Russians· soft-land a vehicle containing the USSR 
Hag, monument, radio transmitter or light and, based on that, claim 
the entire lunar surface for the USSR? 

(c) Same as "(b)11 above except the vehicle contained men? 
{d) Same as 11 (c)" above except the USSR states that the 

Russians on the moon have the capability to destroy any aggressor 
and will do so? 

Opinion : 

The hard or soft landing of men or flags or even a ship bearing a 
flag would have no affect upon territorial claims to the lunar suirace 
as a matter of l aw, Symbolic occupation has never been recognized in 
international law. 

Based upon our experience in the Antarctic which has been described 
above, it is believed that we would not claim or recognize the claim of 
another based only upon any of the events set forth. Our position would 
seem to be that as a matter of law, nothing short of actual settlement 
or actual occupation would be cognizable and only to the extent that a 
particular surface was in fact held and actually settled. 

We could, of course, in the fa ce of the threat described in "(d)", 
do nothing at our peril, for then a new principl e 'Of lunar law might be 
postulated based on that experience , Whether th e principle would be 
one which we would find so harsh as to feel that we would want to fight 
to establis h its unacceptability would be a political d ecision l eading to 
resolution of the issue by the ultimate arbiter, {orce . 

Problem 2.: 

Assuming the Russians land men on the moon prior to the U. S ., 
and they claim a section of the lunar surface, would we be obligated 
to respect their claim assuming it was a r easonabl e area (approximately 
2000 square mil~s)? 
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Opinion: 

The answer to this question is the same as that to Problem 1. The 
reasonableness of the area sought to be controlled would not be the 
determinant. Rather, effective' occupation which includes effective 
possession or actual settlement would seem to be J:equired. Settlement 
on a fri : .ge of an area would probably also not be accepted as ves~ing · 
rights beyond the area actually occupied. 

At all events, the determination of a dispute concerning areas o£ 
control is recognized to b e a political question for resolution by the 
political agencies of government rather than the judiciary. In such 
matters, of course, national strength and even resort to war may be . 
required for its determination. 

Problems 3 and 4 : 

3. Assuming we arrive on the moon, before or after the Russians, 
and find a concentration (the only known concentration) of very valuable 
resources: 

(a) Do we have a right to claim the subject area? 
(b) If we rightfully claim the resources and the Russians 

trespass , what action would, or should be taken? 

4. Same assumption as 3 only reversed (the Russians find and 
claim resources}, would we ignore their claim and make them force ­
fully keep us out of the area? 

Opinion: 

The fact that valuable resources were present in an area, it is 
believed, would not alter the fundamental position of the United States 
that an act of discovery coupled with the taking of possession would 
have no significance once effective or actual occupation or settlement 
of the particular area was broken off or terminated. This is the 
position which the United States had adhered to with respect to Antarctica 
and while, as has b een indic ated, that is not necessarily binding in 
l unar activities it is cited as suggesting what may be regarded as the 
basic position of the United States in the premises. 

As to part "(b)" of the question, it is believed that the power m 
actual possession of a particular area should be r es pected in its 
claimed position. Thus, if American forces are in possession of an 
area having resources of great and significant value, it is·reasonable 
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to anticipate that her peaceful occupancy ·or holding would be respected. 
So, too, with respect to a like holding by the USSR. 

Trespass connotes an injury to possession as by simply entering 
upon another's land or by invading forcefully. Our hypothesis is ·of 
s omething more than peaceful entry. Trespass, as Anglo-American 
jurisprudence :.mderstands it, presupposes the right to enjoy what one 
possesses, and a · right is either what a court, backed up with. the 
necessary executive or compelling power, will enforce or ultimately 
what men will fight for. 

Obvious~y, recourse to the courts in the solution of this problem 
is apocryphal. It must be recognized that there will probably be no 
tribunal to which the conduct of the alleged intruder could be submitted 
for judicial resolution. It is doubtful i£ even the facts of the case could 
be developed as a basis for judicial determination. It appears from 
this that, at best, the case would be one for diplomatic or political 
negotiation; more likely, and for the worst, it would be for resolution 
by the more violent form of political action known as war. 

Problem 5 : 

Assuming both the U. S. and USSR occupy separate locations on the 
moon, and do so on a cold-war type basis: 

(a) Ii a U. S. manned vehicle accidentally lands in the 
Russian sector, and they refuse to release the personnel or give any 
information as to the subject landing, what would we do? 

(b) Same as "(a)" except the payload contained equipment 
rather than men? 

(c) Same as "(a)" or "(b)" except the Russians destroyed 
th e vehicle before landing and we knew that they had destroyed it? 

(d) Ii a Russian or unidentified vehicle approached the U. S. 
sector, wouldwe attempt to destroy it? Ii so, who would make this 
decision? 

(e) What would we do it the Russians started movements, 
by ground, into the U. S. sector and would not respect our request to 
" stay on their side of the hill?" 

(f) The Russians started intercepting and destroying ou:r 
supply vehicle to the moon and claimed that it was a hazard or threat 
to their outpost; what would the U. S. do? 

Opinion: 

With respect to items Sa through Se, it may be observed that, as 
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a practical matter, the capture and refusal to release personnel or 
equipment of another nation is one ultimately !or political action and 
not !or judicial determination even in day-to-day dealings between 
nations on earth. And it may be observed that the outcome of such· 
situations in which the USSR has been involved is not always predictable. 

-
Witu Tespect to item 5d, it is a recognized principle of international 

law that a state at all tim.es owes a duty to other states to protect them · 
against injurious acts by individuals within or under its jurisdiction. 
It is to be hoped that this doctrine will find acceptance by nations operat­
ing in space or on the lunar surface. 

It may also be considered that entry into air space of a nation 
under d.istres s conditions is recognized. This had been defined by 
Professor Lis sitzyn of Columbia University in the following terms: 

"Despite the unqualified assertions of the sover­
eignty of the subjacent states over the airspace and the 
express prohibitions of unauthorized entry of foreign 
state aircraft which are found in international conventions, 
there is a right of entry for all foreign aircraft, state or 
civil, when such .entry is due to distress not deliberately 
caused by persons in control of the aircraft and there is 
no reasonably safe alternative. ln such cases, the entry 
may be 1intentional 1 in the sense that the pilot knows he 
is entering foreign airspace without express permission, 
but the probable alternatives, such as crash landing or 
ditching, expose the aircraft and its occupants to such 
unre·asonably great risk that the entry must be regarded 
as forced by circumstances beyond the pilot's control 
{force majeure). Foreign aircraft and their occupants 
may n ot be subjected to penalties or to unnecessary 
detention by the territorial sovereign for entry under such 
circumsta nces or for entry caused by a mistake, at least 
when the distress or mistake has not been due to negligenc·e 
chargeable to the persons in control of the aircraft. ,.1 

Further, speaking generally, the question of the right of a state 
to destroy the ship or p ersonnel of another state on the lunar surface 
i nvolves questions of the permissible force which may be employed by 
a sovereign against another. In general, no more force may be used 

1. Lissitzyn. "The Treatment of Aerial Intruders in Recent 
Practice and International Law, 11 47 AmeTican Journal of International 
Law, 559, 588-589 (1953). 

85 



than is necessary to repel or resist the actual or apparent danger. 

In view of these considerations it is believed that we would have 
no power or right to destroy an unidentified vehicle headed into an 
area held by our people. · The right to take action against such a 
vehicle would turn upon establishment of a threat and the fact that the 
force used was appropriate to and required to deal with the particular 
threat. Again if the action taken was not in fact appropriate the remedy 
would have to be sought in political action with the risks of satisfaction 
inherent in such proceedings. 

With_ respect to item 5e, as has been indicated, the mere claim 
to an area would not require recognition by other states of the claim. 
In the event, however , that a state actually occupying a particular 
area felt sufficiently strongly about its needs in the circwnstances to 
resort to destruction of intruding craft and flight personnel to insure 
its exclusive position, it would probably have to risk the consequences 
of its violent action taken to exclude those which. it regarded as intruders . 

It will probably be the position ·of nations operating in space that 
there is no governing law and that space is beyond the point at which 
sovereignty can be exercised by nations on earth. The result is 
r ecogl).ition tha~ space is an area open and common to all nations. In 
view of this, interference with supply vehicles operating in space, 
regardless of the basis alleged to justify such action, would have nq 
rec ognizable l eg'al foundation. The wrong infli c ted, nothwithstanding 
the lack of the right to infi'ict it, would b e a matter for settlement in 
political or diplomatic channels or possibly by resorting to violent 
ac tion simply because the nations of the wo~ld have provided no 
a ppropriate courts or tribunals to deal with such matters judicially. 
What the United States would do in the situation postulated is at all 
events a matter for political rather than legal determination. . . 

Problem 6: 

Asswne that a U. S. lunar return vehicle accidentally landed in 
Russia and the USSR would release no information, or the personnel, 
what would the U. S. Government do? 

Opinion: 

This question is closer to reality and is a matter on which principles 
of international law governing it can be found. The question assumes 
that the landing was accidental. In such circumstances, the right of 
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innocent passage or transit is recognized. It would seem that 
principles of international law would require the return .of a vehicle 
which accidentally landed in another state to the state originating the 
flight. Here again, however·, there are no tribunals which can enforce 
such a holding. Resort would have to be had to political or diplomatic 
action and in our dealings with the Soviet Union, it is idle to try to 
predict the outcome of such proc eedings. 

The review of the practical problems postulated serves further to 
show the uncertainty of any rights and duties in connection with opera­
tion by nations in space or on lunar sur faces. .Experience rather than 
logic must, in the new dimension, as on earth, be recognized as the 
life of the law. The practical objectives of America, as has been 
sugg ested, must therefore be prosecuted to the fullest possible extent 
and can be without let or hindrance from principles or rules o£ general 
or international law. 
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APPENDIX C: TECHNICAL SERVICES SUPPORT CAPABILITIES 

The exploration of space and the celestial bodies will require 
maximum utilization of all national skills and resour.ces which relate 
to .space ~echnology. Prominent among these skills and resouces are 
those of the U. S. Army's seven Technical Services~ Ordnance, 
Engineers, Signal, Quartermaster, Chemical, Transportation, and the. 
Medic,al Service. 

The Army Technical Services own and operate apprqximately one 
billion dollars worth of reseal'ch and development facilities. The 
research and development resources of the Army include approximately 
40,000 personnel, with a high percentage of scientific and engineering ,. 
talent capable of conducting and controlling the most advanced efforts 
in research and development . These research and development 
personnel and facilities represent an annual operating expense of over 
$400 million . They are supported during the current fiscal year by ~n 
approximate $3/4 billion effort from industry and private institutions. 

These activities include research and development in four general 
categories: 

l. The development of missile weapons systems for land and air 
combat and for missile defense, and the development of space vehicles 
and payloads. 

2, Research and development to maintain man's operating effective­
ness, regardl ess of environmental conditions. 

3 . Electronics resear ·ch. applicable to both weapons sys tems and to 
space exploration. 

4. Construction, mapping and engineering material. 

Within the framework of these four categories, the Army Technical 
Se rvices are conducting a significant portion of the United States' missile 
a nd space programs. These programs are being conducted for the Army, 
for other branches of the Armed Forces , for the Advanced Research 
Projects Agency of the Department of Defense , and for the National 
Aeronautics and Space Administration. 
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RESOURCES AND CAPABILITIES 

· brdnance 

The research and development skills and facilities of the Ordnance 
Corps have steadily increased in value, keeping pace with demand~·for 
sophistica~ed w~!aponry. Increasing Ordnance. activity in missile system 
research and development has produced many specialized skills. (See 
Table 1.) Every major area of_ Ordnance research and development has 
been constructively influenced by this growth of misstle and space 
technolo~y. 

The Diamond Ordnance Fuze Laboratory (DOFL) in Washington is 
one of the nation 1 s outstanding r esearch laboratories. It has extensive · 
facilities for developing and testing Ordnance electronic systems, and 
has won nation-wide recognition for its successful micro-miniaturiza­
tion program and for its adaptation of proximity fuzes to guided missiles. ~ 

In 1958, DOFL won the top award in a nation-wide competition fot: 
having made the greate.st advances in miniature electronics. 

The Atomic Weapons Laboratories at Picatinny Arsenal operate as 
the nerve center for all activities in atomic munitions development for 
the Army. Picatinny also operates a wide variety of climatic test 
facilities, including high temperatur e ovens, altitude chambers, vibra­
tors, cold-rooms, inertial machines, and oscilloscopes. ·The Packing 
Laboratory at Picatinny is well equipped to develop and test the most 
advanced techniques for assuring that materiel reaches its terrestrial 
or celestial destination in the best possible condition . 

The Ordnance Tank-Automotive Command in Detroit has extensive 
facilities at its disposal for studying terradynamics, the science of 
land vehicle movement; and for developing and testing both combat and . 
transport . vehicles to meet special requirements. 

The· Ordnance Materiels Research Office at Watertown Arsenal 
studies all types of metals used in weapons and space vehicles. A 
nuclear research reactor for testing materials will be in operation at 
Watertown by December 1959. 

The U. S. Army Ordnance Missile Command (AOMC) is assigned 
responsibility for the full range of rocket and missile management from 
concept studies to field support of weapons systems, and is responsible 
for broadly diverse programs of basic and applied research which 
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1 
Missile System. 
D t;sign , Testing 

FY and Evaluation 

55 106.9 

57 196.7 

59 254.4 

60 (es t.) 311. 0 

55 s. 457 

57 8, 565 

59 10, I 78 

60 (est . ) 11 J 510 

Other Ordnance 
AOMC 
Total 

TABLE 1-1 

ARMY ORDNANCE RESERVES 

R&D Skills and Facilities by Category 

-
' 2 3 4 5 

Land Conventional 
Vehicle Ammunition Weapons Ordnance 

6 
Ordnance 
Materials 

Design Design D esign Electronics Research 

Dollar Value of Facilities lMillions) 

14.5 7.1 4.5 15.2 2.3 

14.7 7. 7 4.8 18.1 i. 4 

15.4 9.9 5.7 22.4 5.2 

15.8 10.4 6.2 23.7 5.3 

Personnel 

1390 2401 1564 2399 441 

1085 2265 1197 1959 437 

996 2144 1310 1773 499 

1100 2330 1348 1285 511 

FY 195.9 Out - of-House Support by Category 
(In Millions of Dollars) 

Industry GOGO Institutions 
15'7. 8 30.5 13.1 .. 
470.9 5.1 . . -1:.1 
628.7 35. 6 15.0 . 

7 

Ballistics 

5.3 

5.5 

6 . 8 

6.9 

1285 

1020 

600 

600 

.. 

" 
.. 



support national military and civilian space programs. To meet the 
requirements of its customers, AOMC management integrates the 
research, development, production and support talents of government, 
private institutions and American industry. The AOMC organization is 
staffed with members of Army Technical Servic~s and the conbat arms. 
AOMC mission elements include the Army Ballistic Missile Agency, the 
Army Rocket ar:d Guided Missile Agency, and the Wi?-ite Sands Missfle 
Range • 

. The Army B~llistic Missile Agency has responsibility for all 
ballistic missile activity concerning long range rockets. Per sonnet o£ 
the Agency numbers approximately 400 military and 5000 civilian, of 
whom a high percentage are scientific, technical or professional 
personnel. The largest segment of ABMA is the Development Operations 
Division, under the technical direction . of Dr. Wernher von Braun. 

The Army Rocket and Guided Missile Agency is responsible for 
development, production and field support of surface-to-surface and 
surface-to-air weap-ons systems. This Agency employ.s about 3400 
personnel, civilian and military. 

The White Sands Missile Range is charged with the operation of an 
integrated missile range for use by all military services. lt pursues 
research and development in electronic applications, and provides test 
and evaluation services for the Army's missile and rocket programs.· 
White Sands personnel totals about 17, 000 of whom 4200 civilians and 
2.500 military are part of the Army Ordnance Missile Command. 

Laboratories operated under the Command include: Missile Firing 
Laboratory at Cap.e ··Canaveral, Aeroballistic Laboratory, Guidance and 
Control La bora tory·. Missile Electronics La bora tory, Propulsion La­
boratory, Rocket Vehicle and Warheads Laboratory, and many others . 

AOMC has the established managerial and technical resources and 
capabilities to assis t in d eveloping, produc ing, and launching from 
earth and orbit, the space vehicles requir ed to accomplish Project 
HORIZON. 

Engineers 

The Corps of Engineers is well e quipped to assist the n_ational 
space program . It is presently assigned the national mission of direct­
ing an engineering, construction, and real estate service for the Army, 
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in addition, to developing, providing , and servicing engineer material. 
In keeping w ith this national mission, the Corps of Engineers has an 
important current role in supporting the national guided missile and 
space program. 

The lJ, S. Army Engineer Research and Development Laboratories 
are the principal field agency of the Corps of Engineers devoted to the 
development of improved methods and equipment. The Laboratories ar~ 
situated on a 2.40-acre tract of land bordering the Potomac River at the 
Engineer Center and Fort Belvoir. The Laboratories employ approxi­
mately 1300 civilian engineers, scientists, and technicians. In addition, 
enlisted men, including many in the scientific-professional category, 
are used at operational levels. These technical people represent num­
erous field, including chemical, civil, mechanical~ electrical and 
sanitary engineering, and chemistry, biology, physics, and mathematics. 

The Waterways Experiment Station is the pr incipal facility of the 
Corps !or research and engineering investigations in the scientific fields 
of hydraulics J concrete, soil mechanics· , ground mobility, and flexible 
pavement design. It assists in the accomplishment of both the civil 
works and military missions of the Corps of Engineers. In addition to 
i ts own program, WES has technical supervision over all other hydraulic 
model investigations performed for the Corps 1 and over such soils and 
concrete investigations as may be directed by the Chief of Engineers. 

The Army has been designated the cognizant agency for the Depart­
ment of Defense for the development of nuclear power plants to produce 
heat and electricity. The Army responsibilities have been further 
as signed to the Chief of Engineers, who conducts a joint program with 
the Atomic Energy Commission. The Army Nuclear Power Program 
develops the nuclear power plants required by the military services 1 

using both AEC and military funds. Funding for field plants is provided 
by the using service. The Army Nuclear Power Program has access to 
two major field facilities for the implementation of its assigned objectives. 
The Nuclear Power Field Office (NPFO) is located at F0rt Belvoir, The 
Army Reactors Experimental Area is at Arco, Idaho. Several field 
nuclear plants are under construction. 

The Snow 1 Ice, and Permafrost Research Establishment conducts 
basic and applied research in the fields of snow, ice, and frozen ground. 
The SIPRE carries out its basic mission through five main branches 
devoted to scientific research , and four other branches which provide 
services and support to the main branches. Its installations are located 
in lllinois 1 Michigan, Alaska, Greenland, the Ar~tic 1 the Antarctic 1 

and Canada. 
____ Q_,...__ __ _ 



lts specialists, totaling ·some 102., include crystal physicists, crystal­
lographers, cryophysicists, geologists, glaciologists, glacial geologists, 
soils engineers, structur~l engineers, meteQrologists, physical chemists, 
engineering geologists, mathematicians, instrumentation physicists, and 
geophysicists. · 

The Arct1c Construction and Frost Effects Laboratory has the 
assigned' mission of carrying out investigations to develop and improve 
engineering criteria for military construction in ar~as of both seasonal 
freezing and permafrost. The ACFEL is located at Waltham, Mass., . 
under the direction of the Corps of Engineers New England Division. 
The total number of employees at ACFEL is· 45, of which 15 are in the · 
professional categories of soil mechanics engineers, civil engineers, 
general engineers, geologists, and engineering aides and draftsmen. 
ACFEL maintains three field test sites: Frost Test Area at Limestone, 
Maine; Permafrost Research Area at Fairbanks, Alaska., for permafrost 
investigations; and Greenland Investigational Area for cold climate 
testing. 

The Rigid Pavement Laboratory is responsible for the development 
and continued improvement of design, evaluation, and construction 
criteria for rigid, rigid overlay, non-rigi d (flexible) overlay, rein­
forced and pre-stressed airfield pavements. In addition, the labor a .. 
tory suppo-rts the U. S . Army Ordnance Missile Command and other 
agencies in the field of bla st deflection a nd refractory materials for 
blast resistant application. Th e Division Laboratories have a total 
complement of 95 people including civil, mechanical, materials, and 
electronic engineers; geologists; mathematicians; and chemists; many 
of whom are used in the Rigid Pavement Laboratory program. The 
Laboratory is supported by an accelerated traffic test track located at 
Sharonville, Ohio. Thermal effects studies are made to s tudy the 
effects of exhaust gas velocities up to Mach 4 . 5 and temperatures up to 
2.800°F. Supersonic blast problems are studies with a Schlieren optical 
high-speed motion picture system . 

.The Marine Division, Philadelphia District, is responsible for the ,. 
design and development of specialized floating plants . Among the items 
under design are new and improved dredges, surveyboats, launches, 
barges, and flbating ·power plants . The office is staffed by general 
engin eers, mechanical engineers, electrical engineers, naval architects, 
and draftsman . 

'· 
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In addition to the seven principal agencies for performing research 
and development activities within the Corps of Engineers. certain divi ~ 
sion and other laboratories are available. These exist primarily for 
testing purposes and have the ability to handle lirn.ited-scope: research _ 
and development projects. They are 14 in number, and are located in 
various p'lrts of the U. S . 

Of the seven major research and development establishments of the 
Corps of Engineers, by far the greatest concentra.tion of personnel and 
funds are in USAERDL, WES, ANPP, and SIPRE. Personnel and fiscal 
data for these four establishments, and for out-of -house support. are 
summarized in Tables Z through 6. 

Table I-Z 

PERSONNEL AND FISCAL DAT.A 
U. S. ARMY ENGINEER AND DEVELOPMENT LABORATORIES 

/H of As of As of As of 
ITEM 30 June 1955 30 June 1957 30 June 1959 30 JUne 1960 

(eat} (e tt) 
l. Technical Personnel sz.o 515 454 500 

z. Supporting Personnel 104Z 1075 888 953 

l. 'Total Personnel (l plus 2.) 156Z 1590 1342 1453 

4. Estimated Book Value $43 ,700,000 $4-4,314,000 $'0, 813,000 $H, .519. ooo 

Table I- 3 

PER§ONNEL AND FISCAL DATA 
U, S. ARMY ENGiNEER WATERWAYS EXPERl!..U:NT STATION 

As of As of As of A s of 
I TEM 30 June 1955 30 June 1957 30 June 1959 30 June 1960 

(est) (eet) 

1. Technkal Pereonnel 136 159 150 160 
' 

z. Supporting Perso~el 5bb 599 539 ' 530 

3. Total Pereonnel (1 plus 2) 702 758 689 690 
, . 

.. . '' .. 
4. E:etimated Book Value - - $5,1>30,000 . ··''-

-
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z. 

3. 

4. 

Table I-4 

PERSONNEL AND FISCAL DATA 
ARMY NUCLEAR POWER PROGRAM (ANPP) 

As o! As o! As o£ 
ITEM 30 June 1955 30 J une 1957 30 June 1959 

(est) 

Technical Personnel Zl 95 Z04 

Supporting Peuonnel 5 9 ~1 

Total Peraonnel ( l plus Z) Z6 104 ~Z5 

Estimated Book Value 0 $5,200, 000* $13,300, 000* 

As of 
30 June 1960 

(est) 

Z88 

Z5 

313 

$24,000,000* 

*Include e AEC financing per AEC - OOD agreements 

Table I-5 

PERSONNEL AND FISCAL DATA 
SNOW, ICE AND PERMAFROST RESEARCH ESTABLISHMENT (SIPRE) 

As of Ae o! As of As o! 
ITEM 30 June 1955 30 June 1957 30 June 1959 30 June 1960 

(eeli (est) 

l. Technical Pereonnel ~4 44 45 47 

' 
2. Supporting Pereonnel 35 59 57 62 

3. T otal Personnel (1 plus 2) 59 103 102 109 

4. Eati.matcd Book Value $250,000 $1,375 , 000 $3,200,000 $3 , 600,000 

Th e Army Map Service's operational mission is to collect and 
reduce geodetic control, to accomplish t opographic mapping on a 
world - wide basis, to maintain and operate a topographic map library 
for the Department of Defense, and to produce Engineer intelligence. 
T he AMS employs approximately 3500 people in its base plant and field 
office. Its personnel consists of professional engineers , mathematicians, 
geodesists, cartographers 1 pho~ogramn1etrists I and engineer intelligence 
and graphic arts specialists 1 many of whom are recognized authorities · 
in their respective disciplines . 

96 



Table 1-6 

OUT-OF-HOUSE SUPPORT 
CORPS OF ENGINEER RESEARCH ESTABLISHMENTS 

Establishment FY1959 Rand D Out- of-house Support 

Industry GOGO Institutions Total 

..0 USAERDL $8,150,000 0 $675,000 $8,825,000 
-.J 

WES 298,000 0 161 ,000 459,000 

ANPP 24, 559,000 663 , 000 40,000 25, 262, 00 0 

SIPRE 31,500 53,000 214,300 298,800 

Total $33,038,500 $716. 000 $1 ,090, 300 $34,844,800 



The Corps of Engineers is the largest single construction agency 
in the world. There are nine Engineer Divisions in the U. S. and two 
outside the U. S. Within the U. S ., a f~rce of some 15,000 officers 
and civilians perform the military construction functions, comple­
mented by some 27,500 personnel performing civil works. In general, 
all construction f·n- the Army ~s performed by the Corps, except for 
minor amounts in some overseas areas . The Engineer Corps is also 
performing about eighty percent of Air _Force construction, all Army 
Reserve and most Air National Guard construction, and small a.Jnounts 
for the Navy and Coast Guard. Work is also performed for the Advanced 
Research Projects Agency and for the National Aeronautics and Space 
Administration. ·. Work under the Military Assistance Program is being 
performed in Korea, Pakistan, and Iran. The estimated book value of 
the Military Construction-Civil Works Program is some $140 million. 
Out-of-house contracts total some $2.25 billion yearly. The operating 
budget is some $215 million yearly. 

Signal 

For over forty years the Signal Corps has maintained facilities for 
research and development in the fields of communications and other 
information devices. During this period, the Signal Corps' pioneering 
efforts in research and development have resulted in ever-improved 
devices .and techniques. It has emerged as a foremost authority not 
only in commwtications but in components, electron devices, atmospheric 
research, radar, electronics, and other areas as well. 

The Signal Corps Research and Development Laboratory, located 
at Fort Monmo).lth, New Jersey, is one of the nation's principal elec- _ 
tronic research and development centers. The responsibilities of this 
Laboratory are broad; within its aegis are multiple electronic sciences 
that made up the network of communication and information devices 
which in turn form the nerve and control system of a modern military 
force. Charts 1 and 2 highlight the Signal Corps fields of technical 
competency . Conducting this work within the modern research facilities 
of the Hexagon Building and Evans Area are approximately 3500 military 
and civilian engineers, physicists, chemists, mathematicians, their 
laboratory and shop assistants, and other support personnel working 
together to advance the frontiers of science and technology. Of these 
personnel, 698 hold Bachelor's degrees, 109 have Master's degrees, 
453 have Doctor's degrees, while 135 have partial credits leading to-
wards a degree; These scientists are WOJ;"king in the more than 30 . 
fields within the proviPce of Signal Corps responsibility and have at their_. 
disposal complete laboratory equipment. These include not only up-to-·· 
date commercial devices , but extensions of these advances to meet 
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specialized needs. Also available are well stocked technical libraries 
and modern machine shop facilities capable of fabricating complex 
electronic equipment. 

Supportin g the efforts of the U. S. Army Signal Research and De­
velopmen· Lab are thousands of additional scientific and professional 
personnel, available through the more than 650 research and develop­
ment contracts with the nation 1 s leading industries, universities, 
research foundations. and other Government agencies. Charts 3 and 4 
indicate the contractual activities of the various technical groups within 
the Laboratory. 

Unique among the U. S. Army Signal Research and Development Lab 
contractors is the Electronic Defense Laboratory of Sylvania Electic 
Products, Incorporated, a facility working exclusively on projects sub­
mitted through the U. S . Army Signal Corps. Established in 1952 by 
the U. S. Army Signal Corps to conduct research and development in 
the special field of Electronic Countermeasures against surface target 
guided missiles and to produce special electronic equipment on a quick 
reaction capability basis, this facility has grown into an organization of 
approximately 660 people including 240 scienti sts and engineers occupy­
ing two buildings constructed by Sylvania at a cost of $2. 5 million, with 
approximately 89, 000 feet of floor space. The Electronic Defense 
Laboratory facilities provided by the Signal Corps and valued at approxi­
mately $2. 5 m i llion include: anechoic chambers, antenna range, high 
power tube test equipment, component test equipment, hydraulics test 
equipm ent, e lectronic test cquiprn ents and standards , GEDA analog 
computer , environmental test apparatus, and fabrication and model 
shops. Over the past seven years the combined R&D and quick reaction 
capabili ty work has built up at Electronic Defense Laboratory a wide 
range of capabilitie s which has resulted in outstanding contributions ih 
miniaturization. signal processing , versatile receiving. transmitting, 
and antenna equipment, sys tems engin e ering, and propagation 
re sea rch. 

The Signal Corps consists of some 1, 916 officers, 11, 442. enlisted 
men and 23, 786 civilian personnel. The Signal Corps' C'Urrent annual 
budget is $700,000,000. These figures represent funds and personnel 
directly under the control of the Chi ef Signal Officer. An additional 
5000 theater personnel perform work in Army world-wide communica­
tions net and the Signal Corps make s procurem ent with other funds . The 
total value of all Signal Corps facilities and activities is $2, 250, 000, 000. 
The operational functions of the Signal Corps fall i nto a nwnber of 
categories. 
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Probably the most vital single .category of all in which the Signal 
Corps engages is the provisiqn of a world-wide communications system 
to the Army. The Chief Signal Officer is responsible for planning, pro­
gramming, designing, engineering, installing, operating and maintaining 
all fixed communications -electronics equipment, facilities, systems and 
networks for the Department of the Army. These fixed communications 
are provided from Headquarters, Department of the Army, down to the 
Field Army ·level. Include,d are special netwo.rks for intelligence and 
Air Defense. Facilities in.clude wire (voice and teletype), radio and 
television. The annual expenditure for operation, modernization and 
improvement o{ this sytem totals approximately $165, 000, 000. 

One of the largest area;s of Signal Corps operations is Signal logistic 
support to the Army. A total of more than 13, 000 Signal Corps person- ­
nel are engaged in this function. The U, S. Army Signal Equipment 
Support Agency is an 800-man organization located at Fort Monmouth, 
New Jersey, which writes and reviews production specifications, con­
ducts sample testing, does production engineerin~ and product improve­
ment, and maintains gauges and standards for quality assuranc.e and 
standardization purposes. The U. S. Army Signal Supply Agency is a 
4400-man organization located at Philadelphia, Pennsylvania, which 
makes all Signal Corps pr1ocurements and exercises all of its stock 
control and record functions. 

Because of the c ontinuing rapid advancement in the electronic art, 
a decrease in the tilne-lag; between development of new technical capabi­
lities and their evaluation and application to military purposes is vitally 
necessary. The Signal Cctrps has established the U. S. Army Electronics 
Proving Ground (USAEPG)t, a 4700-man organization located at Fort 
Huachuca, Arizona. Its ·major mis s ion is to conduct field tests and 
troop trial of. new el~ctromic systems and concepts in communicat~ons, 
electronic warfare, Army aviation, meteorology and combat surveil­
lance, in the early develo]pment stages. 

The Signal Corps operates the Whit~ Sands Signal Missile Support 
Agency. a 2200-man orga1nization at the White Sands Missile Range. 
This organization operates an extensive radar tracking complex, inter­
connected by mic rowave Links, complete with data processing and 
ev aluation equipment. This sytem is used for determination of the exact 
trajectory of missiles fired on the range, for range safety and control, 
and acquisition data for other in strumentation at the range. The 
organization is responsible for the radar and communications complex, 
all frequency coordinatiolil1 allocation and monitoring on the range, and 
is responsible for measuring data on various atmospheric parameters, 
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In fulfilling its pictorial mission, the Signal Corps operates the 
U. S. Army Pictorial Center, a 1 000-man organization at Astoria, Long 
I s land, New York. This organization produces the bulk of all training 
films used by the Army, aggregating some 400 per year. It also -pro­
vides, on an average, some 14 motion pictur_e production teams for 
on-site Lilm production and two mobile TV units for on-the-spot cov_er­
age. 

Army Medical Center 

The present responsibility of the Army Medical Service is to service 
and maintain the highest possible level of health o{ the Army,· specifical­
ly to: 

1. Protect man against natural biological hazards. 

2. Evaluate the physical environmental hazards to health, and 
cooperate with the appropriate agency or commander in the control of 
such hazards and the minimizing of their e(f.ects on man. 

3. Provide medical care to military personnel, dependents of 
military personnel and Department of the Army civilians in overseas 
areas. 

4. Determine the physical and emotional standards for selection, 
retention and elimination of military personnel and the conduct of 
exruninations necessary to the application of such standards. 

5. To conduct research to evaluate the physical and emotional 
standards for military personnel, the extent and mechanism of action of 
physical and biological health hazards, the means by which these hazards 
may be obviated, and, together with appropriate Army agencies develop 
bette r techniques of preventive and curative medicine , 

6. Conduct biomedical experiments in space. flight, exploiting op­
portunities for such research as may present themselves, with a view 
to contributing medically to the safe transport of man via ballistic 
missiles as a part o( a probable Army op_erati.on of the future . 

The Research and Development Program o( the Army Medical Se:rvice 
utilizes 992 professional and technical, and 527 support personnel in 
eleven laboratories located from Washington, D. C. to Puerto Rico, to 
Malaya. Thirteen percent of the professional and technical personnel 
are MD' B and PhD's . The 1519 people presently· employed in research 
and development can be roughly grouped into the following program · 
a .reas: 
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Nutrition and Metabolism 29o/a 430 
. Radiation ZO% 303 
Surgery 19"/o 297 
Infectious Disease 13% 197 
Environment 11% 167 
Other 8% 125 

100% 1519 

The U. S. Army Medical Research and Development Command plans, 
initiates, coordinates, supervises, executes and reviews the Army 
Medical Service R&D Program, designed to meet the needs of the Army 
i n the fields of health. It commands Army Medi cal Service Research 
and Development Units, activities, and installations, and performs 
research and development staff functions for the Surgeon General as 
dir·ected. 

The Walter Reed Army Institute of Research conducts research and 
evaluation studies in the military aspects of the biological and medical 
sciences, correlates these finding s with data from other sources, and 
disseminates the basic tenets derived therefrom in a graduate educa­
tional program as required for the national defense . It plans and con­
ducts the Army Medical Service's medical, dental , veterinary, and 
allied sciences advanced technical and graduate educational programs 
required for the military aspects of professional practice in support of 
the Army's mission in national defense. The Institute plans and conducts 
research and development in relation to this program on approved pro­
jects as assigned by the Surgeon General and correlates those research 
activities within its sphere that are conducte·d by other Medical Service 
laboratories. 

It also provides adviso:x:y services on problems in procedure or 
technique in military medi cine , dentistry, and v eterinary medicine; 
provides special technical quality control where required, and conducts 
development studies in relation to biologic products presenting problems 
of military importance. It acts as a diagnostic refe rence source {or 
ins tallation s of the Army for· difficult medical s,ervice problems and 
evaluations that require complicated analyses or tests not available in 
other Army installations. 

The Medical Equipm ent D evelopmen t Laboratory, Fort Totten, New 
York, accomplishes the design and development of new items o f military 
medical equipment; plans and executes improvements to existing military 
medical equipment for the medical services of the Armed Forces. DOD 
Di rcctivc 5160, 2 3, 23 March 1957, vcst1:1 .the technical control and super­
visio~n of joint medical-material development projects in the Armed 
Services Medical Material Coordination Committee. 
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The U, S. Army Prosthetic Research Laboratory conducts funda-
. mental and applied research, development, testing, and training in the 

technique of fitting new devices in the field of orthopedic prosthetic 
appli~nces. · 

The U, S. Army Medical Research Unit, Malaya, provides an or­
ganization for special research activities being conducted in Malaya and 
North Borneo in collaboration with the Institute of Medical Research, ' -' 
Kuala Lumpur, Malaya, and other governmental services in that area • . ; 

The U. S. Army Medical Unit, Fort Detrick, Marylan.d, conducts .. 
studies of research problems o£ a sensitive and classified nature, The 
prime object of these studies being related to defensive aspects o£ bio• 
logical warfare l'equires an effort between the Army Chemical Corps 
and the Army M edical Service. 

The U. S, Army Tropical Research Medical Laborato ry, Pue~to 
Rico, conducts tropical medical research unencl.llnbered by additional 
seconda ry missions. 

The U. S, Army Medical Research Laboratory, Fort Knox, Kentucky, 
conducts basic and applied research on physiological, biochemical, bio­
physical, psychological, and psychophysiological problems that have 
military significance, This includes research on physiological and psy­
chophysiological responses to various environment factors such as h~at, 
cold, radiation, noise, vibration, and all other mic:roenvirorunental 
fa ctors which affect the soldier's operating efficiency or ability to sur­
vive; the biological and medical aspects of ionizing radiation; research 
di rected toward improvement o(X-ray and photographic techniques ua,e ci. 
by the Army Medical Service; field research; and studies on human . 
engineering problems arising from expanded global military operations. 

Th'e .t.J. S. Army Surgical Research Unit, Brooke Army Medical • 
Center, · Fort Sam H ouston, T~xas, investigates problems of mechanical 
and thermal injury a nd the complications arising from such trawna; 
cares for patients with such injuries; and provides 'clinical research ·· 
material for adequate studies. Teaches and trains other personnel in ' 
the management of injured patients, Conducts investigative studies at 
both the basic and clinical levels. 

The U. S. Army Medical Research and Nutrition Laboratory, Fitz­
simmons Army Hospital, Denver, Colorado, conducts basic research:on 
nutrition and metabolism, assesses the health as related to nutritional 
status of troops in all environments, recommends nutritional measure·a 
designed to insure that the personnel are as healthy and fit as is· com- : · ' 
patible with local danger, diseas e, and environrnenti devises .and •,, · ! '! • 
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recommends nutritional means to prevent disease and damage to troops 
under all conditions; and observes and makes recommendations on the 
nutrition and nutritional status of civil populations unde r military con- . . 
trol. The laboratory also conducts research on medical and surgical 
problems of special interest to the Army. 

The U. S. Army Medical Research Unit, Panama, in conjunction 
with other United States Governmental agencies, conducts research on 
medical and envirorunental problems of military importance iii the 
Middle Americas. 

The U. S. Army Medical Research Unit No. l, Landstuhl, Germany, 
conducts research on military medical problems of importance to the · 
maintenance of the effectiveness of Army personnel. Initial studies will 
be concerned with radioactivity in man. · 

The research and development budget for Fiscal Year 1959 was 
$12. 5 llJillion, a.nd for Fiscal Ye·ar 1960 is. $13. 3 million. The total 
dolla r value of the Medical Research and Devel opment facilities is s ome 
$225 million. The yearly operating budget is some $6. 3 million. Out­
of-house contract's for Fiscal Year 1959 totaled $6. 2 million, and in­
volved the services of some 1550 professional scientists and 716 support 
personn~l. 

Quartermaster 

The Quartermaster Corps develops, provides, and maintains food, 
clothing, individual equipment, petroleum (except field and higher 
echelon maintenance of pipelines) and general supplies, including aerial 
supply equipment. It provides maintenance and services support for the 
Army, and as assigned, for the Navy, Air Force, and Marine Corps. 
The Quartennaster General is the single manager for all the Anned 
Services for food and for clothing and textiles . In the field of general 
supplies, Quartermaster responsibilities range from housekeeping and 
office supplies, through warehouse materials -handling equipment, to 
special items used by the soldier in a varie ty of environments . The 
Quartermaster General provides for the care and disposition of the re­
mains and personal effects of deceased personnel of the Army, and 
as directed or agreed upon of the Navy, Air Force, and Marine Corps. 
Since the Quartennaster Corps has a continuing re sponsibility for feed­
ing, clothing, and equipping Army troops under many different conditions, 
it maintains a vigorous research and engineering facility. 

The 1620 civilian and 617 military personnel in the Quartermaster 
Corps Research and Engineering organization form an integrated 
scientific and technological organization which vigorously supports the 
Quartermaster C orps mission. These personnel are located at the 
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Quartermaster Research and Engineering Command, Natick, Mass­
achusetts; the Quartermaster Food and Container Institute for the 
Armed Forces, Chicago, Illinois; and the Quartermaster Field Evalua­
tion Agency, Fort Lee, Virginia; and the Maynard Quartermaster Test 
Activity, Maynard, Massachusetts. Fig. I- 2.5 portrays some of the 
profess.Lonal skills of Quartermaster. The scientific skills of colleges 
and universities and industry are also used. (Fig. I- 2.G The c;lua.rter­
master Corps negotiated 385 research and engineering contracts in 
Fisca l Year 1958, 121 of which were with universities or non-profit 
organizations. 

The no-cost agreement is a technique used extensively by the 
Quartermaster Corps to bring industry into the Corps research and 
development effort and to enable the Army to phase technical know-how 
into the civilian economy at an early date. At present, the Quarter­
master Corps has 45 no-cost agr eements; 20 in Foods, eight in 
Containers and Packaging, £ive in Chemicals, and 12. in Climatic Studies. 

Among the Technical Services, the Quartermaster Corps has 
achieved the role of "Supply Specialist" of the Army. As the key military · 
supplier, the Quartermaster General is the key depot operator, and 

·commands a nwnber of General Depots. These facilities accomplish 
the receipt, storage , issue, maintenance, and modification of hundreds 
of different items of equipment. Each depot is strategically located to 
serve not only soldiers, airmen, sailors , and marines stationed in the 
United States, but also the ports through which supplies move to ·our 
force s eve rseas. The Quartermaster depot syst em contains approxi­
mately 5500 well-qualified civilian logisticians, in addition to the officer 
and enlisted personnel of the Corps. 

The Quartermaster General now manages the procurement and 
distribution of clothing and textile material for the Army, Navy, Marine 
Corps, and the Air Force through the Milita r y Clothing and Textile 
Supply Agency located in Philadelphia, Pennsylvania . Each year, con­
tracts awarded number approximately 3500 with a total dollar value of 
around $2.30, 000,000. This effort has involved the merger of four 
separate supply systems and the control over supplies located in forty­
six depots across the country, occupying nearly 2.0, 000,000 square feet 
of storage space. The staff of trained clothing technologists and 
specialists maintained at a level to meet current and foreseeable peace­
time requirements , constitutes a pool of personnel possessing the skills 
required to manufacture a variety of items. 

In addition to supplying clothing for the Armed Services, the Quarter­
master General performs the full job of meeting all food requirements 
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QUARTERMASTER CORPS 

TECHNICAL "AHO PROFESSIONAL SKILLS 

Anthropologi sta 

Aerodyno...11ic Engineers 

Blologi sh 

8acterio1 ogi sts 

Cheml sts 

Chemical Engineers 

Clothing Technologists 

Container Technologl sts 

En tomo log i sts 
• 

Equ l.pment Spec I all sts 

Food Technologists 

General Engineers 

Applied to : 

Geographers 

Home Econom 1 s ts 

Mathematl clans 

Mechan ical Engineers 

Ml crobiologl sts 

Ml 1 itary Analysts 

Military Apparel Specialists 

Myeologl sts 

Huclear Effec ts Engineers 
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Psychologl sh 

Physicists 
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Fig. I-25. · Quarterma·ster C orps 
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15 May 1959 

Research 

Development 

~pplica tions 
Engineering 

ET /UT (O&MA & PEMA) 

Clothing 
Food & Allied 

I ndustry Non -Ind Industry Non-Ind 

210,2 13 620, 709 38,030 26,500 

26 ,942 77,888 286,738 139, 191 

6,000 1, 124,660 249,908 18,092 

20,590 309,364 634,674 75,834 

263, 745 2' 132 , 621 1,209,350 259,617 

Contract Research & Development Totals: 

Food • • • 

Clothing. • 

Other. . . . 

• $2,396,366 

• $1,468,967 

. · $~. 159, 196 

$6,024,529 

Fig. I- 26. FY 1958 Rand E QM Contracts 

OTHER AREAS, lnclud-
ing Support Research 

· In:dustry Non-Ind 

204,655 167,711 

691,779 244,24 1 

71,~36 68,348 

650,231 60,895 

1,618,001 541' 195 



of military installations at home and abroad. To feed the members of ~ 
the Armed Services , the Military Subsistence Supply Agency ~ormally 
spends about $750, 000, 000 each fiscal year. 

In the performance of his role as a supplier of the Army, the 
Quartermaste : General commands a number of general depots. Fifty­
s even million square feet of covered storage space and sixty-two million 
square feet of open .storage space a ·re administered by Quartermaster 
depots in the United States. Quartermaster personnel also operate 
depots all over the world; in Europe, Korea, Alaska, and Panama, 
supplying Army Forces and those of the Air Force with necessities of 
life. 

Transportation· 

The Transportation Corps' primary mission is to move personnel 
and material for the Army, and in many ins tances for the Air Force, 
Navy and other Government agencies . The Corps also develops, 
supplies and services transportation material for the Army and for the 
other services as required. At present, this responsibility involves the 
management of over a billion dollars' worth of equipment, about 30 
percent of which is aircraft. 

The Tra nsportation Corps has a nucleus of research and develop­
ment systems management personnel to derive the maximum benefit 
from present government resources and those r esources availabl e 
within industry and private institutions. Transportation Corp s research 
and development organizations include the U. S. Army Transportation 
Research and Engineering Command and the Transportation Combat 
Development Group at Fort Eustis, Virginia (Fig. I-27~ Both organi­
zations perform special stu~ies and projects pertaining to the transpor­
tation of missiles and supporting equipment. Transportation Research 
and Engineering Command provides a continuing consultant andre­
search service to the Army Ordnance Missile C ommand pertaining to 
the compatibility of Transportation Corps equipment and missile systems. 
Transportation Research Engineering Command a l so assists in such 
matters as the evaluation of" logis tical-type missile. 

The major portion of the Transportation Corps R&D dollar i s spent 
out-of-house. Of each R&D dollar spent outside, well over 90 percent 
goes toward Army aviation research and development. Having worked 
in close relationship with the vast aviation industry, the Transportation 
C orps has established a very valuable out-of-house resource (Fig. I-28). 

Universities, colleges, and non-profit research organizations have 
been utilized in areas of basic and applied research. These resources 
are utilized to develop the principles from which stem the decis ions for 
design and developm ent of prototypes. 
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TRANSPORTATION CORPS 
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Fig. I- 28, Research and Development Funding Program 
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Industrial resources utilized by Transportation Corps include the 
Wide range of research and ·engineering "know-how .. associated with all 
modes of transportation - from naval architects to aeronautical engineers. 
Industrial resources have been used pr.iznarily for design and develop­
ment of prototypes. 

In addition, the Transportation Corps retains the services of pro­
fessional consultants on a continuing basis - both management and 
engineering consultants who participate regularly in research and 
development program planning and execution. 

Transportation Corps facilities in the continental United States are 
valued at over 500 million dollars. The Corps' personnel strength is · 
some 30, 000. Its operational budget, exclusiv e of .research and 
development activities, is some 283 million dollars. 

Chemical 

The Chemical Corps is presently engaged in research and develop­
ment work on the following programs which relate to national space 
progra.tn s: 

1. Alpha, beta, gamma, and neutron dose and spectrum measure-
ments (probes and base site). 

2. Evaluation of thermal radiation (probe). 

3. Determination of radiation shielding requirements . 

4. Nuclear weapons effect data. 

5. Chemical oxygen production and atmosphere regeneration. 

6. Toxicity s tudies of chemicals including propellants. 

7. Personnel a nd equipment shelter and lock system. 

8. Non-electronic signalling devices. 

9. Wound ballistic studies on low pressure injury, high velocity 
missile effects, quasi-blast effects, and ·synergistic injury effects. 

10. Decontamination of man and material {rom chemical, biological, 
radiological contamination. 

11. Protection of man (rom biological, chemical, radi ological 
hazards. 

The · U. S. Army Chemical Corps Research and Development Com­
mand Staff provides the direction for each of the agent-munitions 
systems, as well as defensive material development. The engineering 
talent is furnished by the central engineering group known as the U. S. 
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Army Chemical Corps Engineering Command. The U. S. Army 
Chemical Corps Engineering Command conducts the necessary opera­
tions to develop and produce items for deliyery. 

Chemical - Research and development wor1< in the chemical category 
amounting to $17. ~million in FY 1959 is being conducted at two loca­
tions, Army Chemical Center, Maryland, and Dugway Proving Ground, 
Utah. There are two organizations at Army Chemical Center: The 
U. S. Army Chemical Warfare Laboratories and the U. S. Army 
Chemical Corps Engineering Command. Approximately .2250 people 
are employed in the Chemical work. The Chemical Warefare Labora­
tories comprise 860, 000 square feet of laboratory space, supported 
by administrative and service fa~ilities of the Army Chemical Center. 
Facilities used by the Chemical Warfare Laboratories represent a 
capital investment of $74 million. These facilities are located on an 
area of 2750 acres {includ1ng test areas). Some of the special facilities 
and equipment are chemical process laboratory, wound ballistics facili­
ty, dynan1ic aerosol exposure chamber, vapor-phase chrornategraph 
analyzer, infrared spectrometer, nuclear magnetic resonance spectro­
meter, ultraviolet spectrometer, ultra-high speed photographic 
equipment, gassing chambers, and high-vacuwn evaporating unit. The 
Chemical Corps Engineering Command operates as a central engineering 
agency for the Chemical Corps and supports the research and develop­
ment as well as the production organizations of the Corps. They do 
engineering work on plants and processes , products engineering, main­
tenanc e engineering, specifications and drawings, basic engineering 
studies, and furnish consulting service for design critcri;t for necessa ry 
Chemical Corps construction, This organization comprises 340 civilians, 
60 Enlisted Specialists Professional Pers onnel, and 24 Officers. 

Biological -Research and development work in the biological cate­
go ry amounting to $18.9 million in Fiscal Year 1959 is conducted in 
two locations, Fort Detrick, Maryland, and Dugway Proving Ground, 
Utah. At Fort Detrick, over 1, 600,000 square feet of laboratory space 
is supported by 1, 140, 000 square feet of administrative and service 
facilities, and at Dugway Pr'oving Ground there is an additional 37,000 
square feet of laboratory space, Over 90 percent o( the laboratory 
facilities are designated "hot" and the personnel who work in these 
environments are protected !rom infectious micro-organisms by an 
extensive system of safe-guards. Appr oximately 2400 people are em­
ployed in the biological work, The fixe d capital investment for labora­
tories and support facilit ies represents $93 million. The average 
increase in facilities has been $5 million annually over the past 6 years. 
These include plants for large scale production of micro-organisms, 
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greenhouse for investigation of, crop pathogens and chemicals affecting 
cr.op growth, a 1, 000, 000 volt X-ray instrument, huge animal holding 
and breeding rooms which can hold thousands of guinea pigs at one time, 
also tes.t chambers; Horton test sphere, and 'pilot plants including one 
remote · controlied ~iological warefare. pilot plant. 

Radiological - The Chemical Corps has complete laboratory ' facili­
ties for radiological work at both U. s .. Army Chemica} Warefare 
Laboratories and U .' S. Army Che~ical Corps Dugway Proving Grounds. 
These labor'atories are 'equipped with sources, hot lab?ratpry, hot cells, 
and filtered exhausts. At Dugway there is a complete multi-mega curie 
capacity hot cell, waste holding facilities, and filtered exhausts. Health 
physics facilities exist at both locations. Approximately 80 people are 
working in the radiological field, and the capital investment is $5 · 
million. 

Activities of the Chemical Corps are carried on at five Class II in­
stallations. These installations are: Army Chemical Center, Pine 
Bluff Arsenal, Rocky Mountain Arsenal, Fort Detrick, and Dugway 
Proving Ground. They occupy 516, 322 acres of land and the real estate 
and production equipment represent an investment of $408, 3 million. 
Replacement of these facilities (exclusive of land) is estimated at 
$816. 6 million. 

The Chemical Corps has several reserve plants held for mobilization 
purposes. These include the Marshall Plant, Niagara Falis 'Chemical 
Plant, Alabama Phosphate Development Works, Rocky MoW'ltain Arsenal 
Chemical Plant, Pine Bluff Arsenal Biological Plant, and Seattle 
Chern ical Plant. 

DATA SUMMARY 
PERSONNEL, FACILITIES, AND FUNDING 

U. S. ARMY CHEMICAL CORPS 

Category 

Chemical Biological Radiological 
Overall dollars (millions) 17.4 18. 9 0. 6 

Number of people (R&D) 22.50 2400 80 

Private enterprise {millions) 1.7 1.0 o. 1 

Capital investment (millions) 73 93 5 
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CONCLUSIONS 

The Army Techn'ical Services' skills and resources in research and 
development constitute a s·ub stantial portion of that required for P ro- . 
ject HORIZON. These capabilities exi.st today and have demonstrated 
their . value to national pro grams. 

. . 
(A conside!ably mC?re coftlprehensive discussion of these skills and 

resources is containeci.'in the publication "U. B. Army Capabilities in. 
·. the Space A:ge. 11
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