












































It is to be expected that civilian efforts to advance science for
the sake of science will parallel the military efforts. Itis 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 the 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 to be the first in establishing a manned lunar outpost,

The results of failure to first place man on an extra-terrestrial
base will raise grave 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 achieve thereby.

6. Security Implications

The extent to which future operations 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. In 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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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 only lose the advantage
of timelir-ss, 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 predictable
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:

Volume I - Summary and Supporting Considerations
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 resume of the resources and facilities of the Army Technical
Services which can lend support to this program.

Volume 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
personnel 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 volume was prepared by a unique
working group, comprized of 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 ot 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 objectives,

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
unsaophisticated 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,






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 fmoon.

The total cost 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 and 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 approach upon which men can stake
their lives with confidence of survival, ‘

1. Location

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 sites 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.






Figure I-1 shows the HORIZON outpost as it would appear in
late 1965, after 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.

I-1 constitute the living quarters of the initial construction crew of
nine men who will arrive in July 1965, (Details in Fig. I-3.) During
the construction 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. I-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 landing vehicle is settling on the surface, A lightweight 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
structures beneath the surface. Among these were the uniform temper-
ature available (approximately -40°0F), 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 "thermos bottle type'' 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 temperature of -40°F, the heat losses from these
special tanks will be remarkably low. Investigations show that the












(4) durability against abrasive lunar surface; (5) cleansing and
~terilization. ' Figure I-5 shows a cutaway and "buttoned up' concept
for such a suit, It should be borne 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 2 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 radiation, meteoroid impacts, temperatures,
magnetic' field, surface conditions, ionization, radio propagation and
biological effects.

D. SPACE TRANSPORTATION SYSTEM

1. Flight Mechanics

In choosing appropriate 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
capability, but are sensitive to small variations in the injection con-
ditions and can also lead to unacceptably long transit times, The
higher energy trajectories are faster and are not as sensitive to
deviations in the injection conditions, but they result in payload
penalties and higher terminal velocities which in turn require greater
braking energy at the termination of the trip. A good compromise

appears to be a trajectory which will yield a transit time from earth
to moon of approximately 50 to 60 hours.

Several different trajectory schemes will be used in Project
HORIZON. They include trajectories for transit: (1) direct from

the earth to the moon, (2) from earth to a 96-minute (307 nautical -mile
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payloads may 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 wil' be used for direct trips from earth to the lunar surface. This
vehicle has a gross weight of 26, 750 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

by a SATURN I during the first part of the program and replaced by a
SATURN 1II in 1967. |

K

3. Guidance and Control

An investigation of the guidance problems concerned with Pro-
ject HORIZON indicates that the necessary accuracies and reliabilities
can be met by adaptations, combination 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 luna r 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,

33















problems which cannot be solved by an appropriate research program,
In a number of areas, current developments appear almost directly
applicable; for example, 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 for 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 I-19. o

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.

[}3. LAUNCH SITE
¢is
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 requirements for such a site.

The results of this study are discussed in detail in Volume II and
illustrated in Fig. I-20. 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 firing times. Two sites stand out when compared to others -
Brazil and Christmas Island., Both of these locations appear feasible;
however, more detailed criterial will have to be established to make
the best choice. Cost and early availability may 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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(S) CHAPTER III: MANAGEMENT AND PLANNING CONSIDERATIONS
A. SCOPE OF OPERATIONS

1. General

Having developed a requir'eme nt 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 emergency; physical space
difficulties 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 R&D and firing by
.operational units with orbital or other space missions. Existing
United States launching complexes are devoted primarily to R&D f{irings
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 ma jor 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 tra jectory pro-
blem involved in "dog-legging' into equatorial orbit from 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 mﬂuencmg 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 project 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 1nvolv1ng
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
desirable choice for transport of personnel,

During early transit operations through the orbital 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 caﬁability. 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 immediate operational control of the terrestrial launch site.

Throughout the operation, assembly of equipment in orbit must
be directed 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 stations. Having more
than one station in orbit enhances future operational capability and
flexibility by increasing number of possible firing times per month,

Although it is considered premature in this preliminary feasi-
bility study to establish an exact schedule for assembly of more sophis-
ticated orbital stations, the operational requirement must be recognized

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-
tion of foreseeable or predictable large booster resources.

c. The economy of using otherwise wasted resources to a
constructive end,
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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 ve 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
and life support,

These volume s 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.

There 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 will 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/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, this nation will be in

the position of havmg contributed in an early and txrnely manner to the
extension of man'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 activities 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
research; 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 will 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 {rom 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 Securlty Council;
National Intelligence.

: c. Department of State; relations with other interested
nations,

d. Federal Bureau of Investigation, Department of Justice;
security matters.

e. U. S. Coast and Ge odetic Survey, Department of
Commerce; survey and geodesy.

f. U. S. Geological Survey. Department of the In‘terior;
selenology.
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APPENDIX 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 placed 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,

































is available and clearly applicable. 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 the 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. 578,
"Our national interest will be better served 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."

It has also been suggested that precedents for dealing with problems
of occupation of and title to lunar surfaces may be found in American
experience and policy with respect to claims in the Antarctic,

The basic policy of the United States with respect to the making of
claims in Antarctica is at all times to reserve to herself whatever
rights she may have under recognized principles and rules of inter-
national law, in view of the activities and actions of its citizens, but
to refuse formally to lay any claims to the area on the basis of such
activities and, further, to refuse to recognize the claims of other
nations.

This policy is traceable to the action of Secretary of State Charles
Evans Hughes who, in 1924, insisted that actual settlement was required
for a valid claim'to sovereignty over newly discovered territory. In




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 in Polar regions:

"In ... your 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
taken in the name of His Majesty, the King of Norway. In
my opinion rights similar to those which in earlier centuries
were based upon the acts of 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 existexce
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 for a reasonable claim of sovereignty, 1am there-
fore compelled to state, without now adverting to other con-
siderations, that this Government cannot admit 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 re%ion, to which, it is under-
stood, he is about to depart,"

The United States has consistently followed Secretary Hughes'
position and maintained that, althought she will reserve all rights
granted her by the acts of her citizens through international law,
she will assert no claim and will recognize 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, Secretary Hughes to the Norwegian Minister, H. H. Bryn,
2 April 1924, MS Department of States, file 857.014/6. cf, Hall,
International Law, 8th ed. by Higgins (1924) 124M; ""As the regions _"‘
of both the North and South Poles are incapable of permanent
settlement, they do not appear to be 'territory' susceptible of

acquisition by occupation.'" See also 1 Oppenhelm s International Law,
5th ed by Lauterpacht, 440,
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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 difficulties without conjuring up possible legal impediments,

Undoubtedly, as we proceed,new and novel situations will present
legal or quasi-legal problems, but we should wait on such practical |
presenta.on, 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’
live 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 definiticns 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 principles of fairness, justice
and 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 be 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 Soviet 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 act of

1. International Life, January 1959,
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with nuclear as well as conventional weapons, Nor do we need to
elabotate upon the Soviet position of protracted conflict or "peaceful
coexistence,".dyring which the aims of communism may be promoted,

H .

Because international activity is a continuous struggle for power,

we must bear in mind that resourcefulness and courage in time of o
peace, as in tirie of war, indeed in all things, are necessary to promote
the national interest,

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 peace 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
effect on national prestige of accomplishments in space science and
exploration. American policy also recognizes that a space program to
include the development of vehicles capable 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 military operations and requirements 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
achieverments mean in terms of military defense, 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 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, " '










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 required, Settlement
. on a frir.ye of an area would probably also not be accepted as vestmg
rights beyond the area actually occupied.

At all events, the determination of a dispute concerning areas of
control is recognized to be 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:

(2) 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, itis
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 been indicated, thatis not necessarily binding in
lunar 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 in
actual possession of a particular area should be respected 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
something more than peaceful entry, Trespass, as Anglo-American
jurisprudence understands 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.

Obviously, 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 if 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) If 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
the vehicle before landing and we knew that they had destroyed it?

{d) If 2 Russian or unidentified vehicle approached the U. S.
sector, wouldwe attempt to destroy it? If 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 our
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 5a through 5e, it may be observed that, as
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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 circumstances 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 resultis
recognition that 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 nqQ
recognizable legal foundation, The wrong inflicted, nothwithstanding
the lack of the right to infiict it, would be a matter for settlement in
political or diplomatic channels or possibly by resorting to violent
action simply because the nations of the world have provided no
appropriate 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:

Assume 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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RESOURCES AND CAPABILITIES

"Ordnance

The research and development skills and facilities of the Ordnance
Corps have steadily increased in value, keeping pace with demandsd for
sophisticated weaponry. Increasing Ordnance activity in missile system
research and development has produced many specialized skills, (See
Table l.) Every major area of Ordnance research and development has

been constructively influenced by this growth of missile and space
technology.

The Diamond Ordnance Fuze Laboratory (DOFL) in Washington is
one of the nation's outstanding research 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 for
having made the greatest 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 temperature 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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TABLE I-1
ARMY ORDNANCE RESERVES
R&D Skills and Facilities by Category

-

1 2 3 4 5 6 7

Missile System Land Conventional Ordnance

Design, Testing Vehicle Ammunition Weapons Ordnance Materials
FY and Evaluation Design Design Design Electronics Research Ballistics

Dollar Value of Facilities (Millions)
55 106.9 14.5 7.1 4.5 15,2 5.3
57 196.7 14.7 7.7 4.8 18.1 5.5
59 254.4 15. 4 9.9 5.7 22.4 5.2 6.8
60 (est.) 311.0 15,8 10.4 6.2 23,17 5.3 6.9
Personnel '

55 5,457 1390 2401 1564 2399 441 1285
57 8, 565 1085 2265 1197 1959 - 437 1020
59 10,178 996 2144 1310 1773 499 600
60 (est,) 11,510 1100 2330 134.8 1285 511 600

FY 1959 Out~of-House Support by Category
(In Millions of Dollars)

Industry GOCO Institutions
Other Ordnance 157.8 _ 30.5 13,1
AOMC 470.9 5.1 - _1.9

Total _ - 628.7 ' 35,6 . - 15.0




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 Services and the conbat arms,
AOMC mission elements include the Army Ballistic Missile Ag:ncy, the

Army Rocket ard Guided Missile Agency, and the White Sands Missile
Range,.

‘The Army Ballistic Missile Agency has responsibility for all
ballistic missile activity concerning long range rockets. Personnel of .
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 weapons systems. This Agency employs 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. It 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
2500 military are part of the Army Ordnance Missile Command,

Laboratories operated under the Command include: Missile Firing
Laboratory at Cape-Canaveral, Aeroballistic Laboratory, Guidance and
Control Laboratory, Missile Electronics Laboratory, Propulsion La-
boratory, Rocket Vehicle and Warheads Laboratory, and many others,

AOMC has the established managerial and technical resources and
capabilities to assist in developing, producing, and launching from

earth and orbit, the space vehicles required to accomplish Project
HORIZON.

Engineers
The Corps of Engineers is well equipped to assist the national

space program. Itis presently assigned the national mission of direct-
ing an engineering, construction, and real estate service for the Army,
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Its specialists, totaling some 102, include crystal physicists, crystal-
lographers, cryophysicists, geologists, glaciologists, glacial geologists,
soils engineers, structural engineers, metegrologists, physical chemists,

engineering geologists, mathematicians, instrumentation physicists, and
geophysicists,

The Arctic Construction and Frost Effects Laboratory has the
assigned mission of carrying out investigations to develop and improve
engineering criteria for military construction in areas 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-rigid (flexible) overlay, rein-
forced and pre-stressed airfield pavements. In addition, the labora-
tory supports the U, S, Army Ordnance Missile Command and other
agencies in the field of blast deflection and refractory materials for
blast resistant application, The 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 study the
effects of exhaust gas velocities up to Mach 4.5 and temperatures up to

2800°F. Supersonic blast problems are studies with a Schlieren optical
high-speed motion picture system,

The Marine Division, Philadelphia District, is responsible for the
desi"gn and development of specialized floating plants. Among the items
under design are new and improved dredges, surveyboats, launches,
barges, and floating power plants. The office is staffed by general

engineers, mechanical engineers, electrical engineers, naval architects,
and draftsman, : : .
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Table I-4

PERSONNEL AND FISCAL DATA
ARMY NUCLEAR POWER PROGRAM (ANPP)

As of As of As of As of
ITEM 30 June 1955 |30 June 1957 | 30 June 1959 |30 June 1960
(est) (est)
1. Technical Personnel 21 95 204 288
2. Supporting Personnel 5 9 21 25
3, Total Personnel (1 plus 2) 26 104 225 313
4, Estimated Book Value 0 $5, 200, 000% 1 $13, 300, 000%| $24, 000, 000*
*Includes AEC financing per AEC-DOD agreements

Table I-5

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

As of As of As of As of
ITEM 30 June 1955 | 30 June 1957 30 June 1959 30 June 1960
(est) (est)
1. Technical Personnel 24 44 45 47
2. Supporting Personnel 35 59 57 62
3, Total Personnel (1 plus 2) 59 103 102 109
4, Estimated Book Value $250, 000 $1,375,000 $3,200,000 $3, 600, 0G0

The Army Map Service's operational mission is to collect and
reduce geodetic control, to accomplish topographic mapping on a
world-wide basis, to maintain and operate a topographic map library
for the Department of Defense, and to produce Engineer intelligence,
The AMS employs approximately 3500 people in its base plant and field
office, Its personnel consists of professional engineers, mathematicians,
geodesists, cartographers, photogrammetrists, and engineer intelligence
and graphic arts specialists, many of whom are recognized authorities
in their respective disciplines,
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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 force 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 for the Army is 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 amounts -
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

- v . - - k3 -
only in communications but in components, electron devices, atmospheric
research, radar, electronics, and other areas as well,

The Signal Corps Research and Development Laboratory, located

at Fort Monmouth, 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 m:.hta.r'y
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 working in the more than 30
fields within the province of Signal Corps responsibility and have at the1r
disposal complete laboratory equipment. These include not only up~- -to-
date commercial devices, but extensions of these advances to meet
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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 under 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 conjuxiction
with other United States Governmental agencies, conducts research on

medical and environmental problems of military unporta.nce in the
Middle Americas.

The U. S. Army Medical Research Unit No. 1, 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 million, and for Fiscal Year 1960 is $13.3 million. The total
dollar Value of the Medical Research and Development facilities is some
$225 million, The yearly operating budget is some $6, 3 million. Out-
of-house contracts for Fiscal Year 1959 totaled $6. 2 million, and in-

volved the services of some 1550 professional scientists and 716 support
personnel,

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 Quartermaster General is the single manager for all the Armed
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 variety 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 Quartermaster Corps has a continuing responsibility for feed-
ing, clothing, and equipping Army troops under many different condltaona,
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 Corps 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, 1-25 portrays some of the
profess.ional skills of Quartermaster. The scientific skills of colleges
and universities and industry are also used, (Fig.I-26 The Quarter-
master Corps negotiated 385 research and engineering contracts in
Fiscal 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 agreements; 20 in Foods, eight in .
Containers and Packaging, five 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
‘cornmands a number 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
forces overseas. The Quartermaster depot system 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 Military Clothing and Textile
Supply Agency located in Philadelphia, Pennsylvania. Each year, con-
tracts awarded number approximately 3500 with a total dollar value of
around $230, 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 20, 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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15 May 1959

Food Clothing
o0 & Allied
Industry Non-Ind Industry Non-Ind
Research 210,213 620, 709 38,030 26,500
Development 26,942 77,888 - 286,738 139,191
Applications 6,000 1,124,660 249,908 18,092
Engineering

ET/UT (O&MA & PEMA) 20,590 309, 364 634,674 75,834

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

Contract Research & Development Totals:
FOOd L] - L] L] - - L] $2! 396! 366
Clothing ., . . . . . $1,468,967

Other - - - -o - - - $2’ 159’ 196
' $6, 024,529

OTHER AREAS, Includ-
ing Support Research

"Industry Non-Ind
204,655 167,711
691,779 244,241

71,336 68,348

650,231 60,895

1,618,001 541,195

Fig. I-26. FY 1958 R and E QM Contracts




of military installations at home and abroad. To feed the members of ~
the Armed Services, the Military Subsistence Supply Agency normally
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-
seven million square feet of covered storage space and sixty-two million
square feet of open storage space are 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 instances 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 Transportation Corps has a nucleus of research and develop-
ment systems management personnel to derive the maximum benefit
from present government resources and those resources available
within industry and private institutions. Transportation Corps 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 studies and projects pertaining to the transpor=-
tation of missiles and supporting equipment. Transportation Research -
and Engineering Command provides a continuing consultant and re-
search service to the Army Ordnance Missile Command pertaining to
the compatibility of Transportation Corps equipment and missile systems,
Transportation Research Engineering Command also assists in such
matters as the evaluation of logistical-type missile,

The major portion of the Transportation Corps R&D dollar is 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
Corps 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 decisions for
design and development of prototypes.

112
















greenhouse for investigation of crop pathogens and chemicals affecting
crop 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 test chambers, Horton test sphere, and p110t plants including one
remote controlled biological warefare pilot plant.

Radiological - The Chemical Corps has complete laboratory facili-
ties for radiological work at both U. S. Army Chemical Warefare
Laboratories and U, S, Army Chem:.cal Corps Dugway Proving Grounds,
These laboratories are equipped with sources, hot laboratory, 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
Bluif Arsenal, Rocky Mountain Arsenal, Fort Detrick, and Dugway
Proving Ground. They occupy 516, 322 acres of land and the real estate
and production ecquipment 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 Falls Chemical
Plant, Alabama Phosphate Development Works, Rocky Mountain Arsenal
Chemical Plant, Pine Bluff Arsenal Biological Plant, and Seattle
Chemical 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) 2250 2400 80
Private enterprise (millions) 1.7 1.0 0.1
Capital investment (millions) 73 93 5
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CONCLUSIONS

The Army Technical Services' skills and resources in research and
development constitute a substantial portion of that required for Pro-
ject HORIZON, These capabilities exist today and have demonstrated
their value to national programs,

(A considerably more comprehensive discussion of these skills and
resources is contained in the publication "U, S. Army Capabilities in
“the Space Age.")
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