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d. Policy deciesion to favor military or non-militery management of proe
grams of essentially ambigucus character.
Question: Within these or other relevant criteria, vwhat
dacisions are in order with respect to assign-

ing management responsibility for current or
planned parts of the naticnal space program?
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IV, SCIENCE PROGRAMS

Cne of the prime objectives of the national space progrem is the
advancement of science. fgince space activities have approached the frontiers
of practically all of the sciinees » public support of space activities will
mean support of research in general.f

Maintenance of a vigorous and balanced sclentific experimental program
depends upon timely selectiom of desirable undertakings: proposed experi-
ments must be explored in detail for thelr scientific merit, carefully re-
lated to existing physical theory, supported by adequate preliminary investi-
gation in ground laboratories, and properly explolted in post-experlment
assessment by both theoretical and laboratory studies, with results being
expeditiously and widely disseminated.

Quaesticn: Do present means for selecting space experiments
adequately (Bec. 203(a)(2) of the Act) “arrange
for participation by the scientific commmity in
planning scientific meagurements and observatiocns

t0 be made through use of aercosutical and space
vehicles™?

In the short term, there is & backlog of experiments, largely generated
by the Intermational Geophysical Year satellite effort, yet to be carried
through. At least to this extent, then, the physical capabilities for space
flight stil]l stand deficient., Construction of a solid future position in
encowraging further experimental immovations will depend in part upon the
dispatch with vhich this existing backlog is eliminated,

Question: Is encugh use being made of available military
assets for earliest space experimenting?

Looking beyond this immediate problem into the era of large payloads
{including men) and the ability to place these paylosds in a wide variety

*See the Space Handbook: Astronautics and Its Llications, Staff Report

of the Select Camlittee on _Astronautics and Space oration, ©O5th Congress
second session, pp. 209--2!.6‘;l ® P ’ ?
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of space regions and on the surfaces of the Mocn, Mars and Venus, one does
not now discern any swplus of mature experiments. Rather, the impression
is created that strenuous measures are in order to lay the foundations for
an effective science program to exploit these truly enormous capabilities.
It may be that very substantial programs of ground research will have to be
initiated soon to develop a flow of productive questions to pace the growth
of experimental cpportumity.
Question: How can a broad and vigorous research program
be stimulated and suported--and at vhat rate
of expenditure--to provide experiments coapat-

ible with the large vehicular capabilities al-
ready foreseeable?

In order to stimulate suggestions for wvorthy experiments from the widest
Possible range of sclentific sources, there is need for a systematic way to
keep planned space flight capabilities currently before the world scientific
commmnity, and thus to invite response. Buch disclosure of possible or im-
minent capebilities must be carried out with due regard for the political
impact of "promises made but not kept"; and the develomment program implied
must be firm, and appear firm, with administrative and budgetary support that
is strong and clear,

Question: How should the planned program of space
capabilities be conveyed to the sclentific
comauni ty? :

It would be wrong to contribute to the impression that the scientist
is being asked to Justify the long-range program of heavy expenditures for
engineering and operating necessities. He should not have to assert that the
nation 18 buying a billion dollars per year of scientific knowledge. The
responsibility for this large cost item must at thise time rest on govermment
and the pecple, with the experimental capacities accruing to it being viewed

a8 a scientific opportumity to be used as effectively as possible.

CONFIBENTIAL
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Question: To what extent should the goals of the vehicle
development program exceed the clear require-
aents of established scientific investigations?

Broadly speaking, scientific space exploration can be thought of in the
following categories:

a. Free-space d. Planetary
b. Geophysical e. Bolar
ce Iunar f. Cosmologleal

Free-gpace exploration will consist of measuring and sampling the radi-
ations and sparse matter in the interplanetary reglons of the solar system.
This activity will probably be characterized by fairly intense initial explor-
ation to establish a general picture of rediations end matter, followed by
a comparatively low rate of “patrol”™ activity to cbserve veriations of em-
viromment wvith time. Free-space exploration will require instrument.carrying
vehicles traversing the regions of interest.

Geophysical apace raesearch implies cbservations of the earth itself
from an ocutside vantage point and measurement of the space enviromment in
the general vicinity of the earth. The principal requirements for this
research can be served by earth satellite vehicles and an ocbservation station
on the mocm.

Lunsr investigations can be done from the earth, from satellites around
the moon 1tself and, most thoroughly, by men and instruments on the moon.

Planetary investigation is a general class of research wvithin which
study of the earth itself is one item. Exploration of the planets, there-
fore, can be generalized from exploration of the earth--the requirements
include satellites about the subject planet and, for those planets with

tolerable surface conditions, men and instruments on the subject planet.
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Early investigation can take the form of improved telescopic cbservation from
stations in earth satellites and on the moonm,

Bolar investigations cambine the features of free-space exploration
(measurement of radiaticns from the sun) and scme features of planetary in-
vestigation (observation of the swrface of the sun) from stations in earth
satellites and on the moon.

Cosmological investigatioms are concerned with observation of the uni-
verse outside the solar system and study of the large-scale processes of
nature, The requirements include free-space radiation messurements and
observations from stations in earth gsatellites and on the moon.

These generalizations suggest classes of experimental mechanisms:

a, Instrumented free-space vehicles.

bs Vehicles carrying instruments and men into orbits sbout, or

onto the surfaces of, the planets of the solar system,
Ce BScientific stations in earth satellites.

d. Bcientific station(s) on the moon.

Advancement of science through space-flight experiments will require
expenditure of vehicles and incurring of ground operating costs.
Question: What level of expenditure (for production of
developed flight squipment and operation of

ground facilities) should be devoted to flight
of sclentific instrunents?

Advencement of science will also require research and evaluation, by
theoretical and laboratory effarts, before and aftsr accamplishment of any
flight program.

Question: What level of expenditure should be devoted
to research and evaluation before and after

any flight program?
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Question: 8hould the research and development efforts of the
non-military part of the national space program be
straongly focused on one or a few large-scale goals
such as = manned satellite laboratory, a station
on the moon, or manned exploration of a planet?

If so, at what pace should the program proceed?

In addition to use of space vehiclea as tools for research in basic
sciences, there is also clear need for flight experiments to advance
engineering sciences on wvhich space technology rests. In particular, it will
be neceuai-y to test and evaluate engineering materials and devices under
space conditions in order to provide the basis for growth of national cape-
bilities in astronautics. Examples are testing of envirommental controls,
structural materials, seals, lubricants, windows, swrface finishes, power
supplies, orientation contaols, guidance equipment, comeunication devices,
system reliadility, etec.

Question: At vhat level should effort be applied to flight
and ground activities for engineering research?
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V. INTERNATIONAL COOPERATION IN SPACE ACTIVITIRS

The public pronouncements of the U.S. Government on space matters
consistently stress the importance of international cooperation in space ac-
tivities, valued for its cwn sake as well as fyr reasons of national secwrity
and prestige. The National Aeronautics and Space Act of 1958 (Section 205)
authorizes NABA to engage in a program of internmational cooperation; and
NASA has established an Office of International Programs.

Among the opportunities for International cooperation in astromautics,
the most readily available important opportunity is that for cooperstive
efforts between scientists of the U.8, and other countries im exchanging
information, devising space experiments and mutually studying the resulting
data. (mne step toverd more direct cooperation might be to use U.8. vehicles
to carry invited "guest payloads" belonging to foreign institutions.

Opportunities for important political benefits should exist in the need
for a wvorld-wvide network of sites for tracking, observation, comaunication,
and recovery. These sites need not be viewed simply as an inevitable financial
burden on the U.8,, but rather as internationally financed sites where close
collaboration between American technicians and foreign nationals becomes
Practicable. BSuch cocperative efforts would amount to real perticipation
of more than nominal extent by the countries selected. Considerable flaxi.
bility can be exercised in selecting the exact locations and the extent of
individual facilities for besgt political advantage.

Launching facilities on foreign soil might also be considered. For
example, the U.S5. 15 now basing Intermedigte Range Ballistic Misglles in
Eurcpe (the United Kingdom and Italy, at present)--the same kind of missiles

currently being used for space-vehicle launchings. It may be possiblie to
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arrenge a cooperative program with any of these countries to prepare space
vehicles and launch them from these IRBM bases, the local military hardware
being used as the basic equipment. In the United Kingdom, svailable Q.ssets
for such an enterprise include trained Royal Air Force launching crews, firing-
range facilities in Australia, U.X. rocket developments suitable for the
necegsary upper stages, and an active space science plan prepared under govern-
ment auspices. The Italisn govermment could, in a reasonable time, provide
suitable equipment and persconel for a similar undertaking.

The kind of satellitea now under development for military reconnaissance
could, under suitable arrangements, contribute to the implementation of any
"open~-akies” plan associated with disarmament, arms control, or prevention
of surprise attack.

In addition to satellites for cbserving installations on the earth's
surface, need has been suggested for satellites to scan the skiea and monitor
sgreemente against testing of nuclear weapons in cuter space. These satel-
lites may alsc have t0 be supplemented with vehicles in orbit around the sum.

In considaring the various poasibilities for international cooperation,
it should be borne in mind that the same possibilities are open to the
U.8.8,R. Using observation sites as an excuse to place Soviet technicians
on foreign scll would be entirely conscnant with standard Soviet practices.
The launching of a satellite from Red China, for example, albeit with Boviet
equipment, would have quite an impact on world opiniom.

Question: Should the United Btates take the initiative
in Joint international support and collective
effortt
Programs of cooperation between U.5. and foreign sclentists may provide

Precedents for successful Jjoint work that could carry over into inspection,
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control, and limitation systems for the regulation of certain space

activities in the future.
As the activities of the United Nations on peacetime uses of outer

space increase, there wvill be correspondingly increasing demands upon NASA

for participetion and preparation.

Question: How should NASA take an active rale in
Preparation for iaternational negoti-
ations relating to apace activities?

Ideally, very large space jrojects like planetary explorations should
be truly world-supported endeavors, involving direct cooperation among the
U.8., the U,8.8.R., and others.

Question: However unlikely the attainment of this ideal
of cooperation among the U.B., the U.8.8.R.,
and others may be, would a proposal along these

lines by the United Statas have more political
assets than liebllities?
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V1. PUBLIC SERVICE AND COMMERCTIAL APFLICATIONS

COMMUNICATION, NAVIGATICN, AND METEOROLOGY

Batellites for commmication, navigation and meteorolowf are under
active development for both military and civil purposes. They may ultimately
have public service value or might even lead to direct cammercial applicatiom
for profit. In essessing the role of such space devices for public service
burpoges, cost camparisons with competitive systems may be more important
than in military evaluations vhere other factors may predominate.

Programs of investigation are under way in RASA and industry to clarify
the nature and extent of commercial applications of astronautics. 8Such
studies are expressly stated as an objective of the Act (Bubsection 102(c¢),
Item (4)) and implicitly authorized for HASA.

Additicnal applications of a public service nature may flow from oper-
stion of cbeervation satellites,”” These would include aerial mapping, par-
ticularly of remote areas; geological surveys, identifying formation patterns;
monltoring of river networks; forest-fire warning; snow surveys; iceberg

patrol.

Question: Are potential civil applicaticns of space
systemes and technalogy being adequately
investigated?

AMATEURS

The large body of hobbyists in fields relevant to astronautics are a
very useful resource worthy of serious official attention. Radic amateurs
bave provided & good deal of useful data concerning signals from satellites

*
More detailed information cn these satellite systems may be found in
the Space Handbook, Pp. 192-20k4,

“§pace Handbook, pp. 171-191.

SONFIPENTIAL
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launched to date; and numerous non-professional astronomers have participated
in the "Moonwatch" system for optical observaticn of satellites. These
patient and often skilled observers can be of increasing usefulness if pro-
vided with proper information and a central data clearing house. In addition
there are, as estimated by the American Rocket Society, about 10,000 amateur
rocket experimenters--and 162 of them were injured in a recent six-month
period. The enthusisgtic interest behind these experiments could well be
encouraged, but should also be the subject of a systematic effort to arrive
at the intended result at a lover level of bodily hazard.

Question: To wvhat extent should NASA provide for this

segment of public interest?

ACCOUNTING AND CHARGING FOR ECONOMIC BENEFITS

Although it may not now be possible to fix a timetable for specific
economic applications of space activity, it can be predicted with scme con-
Tidence that they will occur, that they will begin within a few years, and
that they will be substantial.

On the assumption that the economic benefits derived from space activi-
ties, and the differential cost of effort devoted to securing those benefits,
are or will become partly expressible in dollar equivalents, the question is
raised of accounting and charging appropriately for them. At least prelimi-
nary consideration could be given to several conceivable methods of handling
the matter.

If the Federal Govermment conducts certain space activities that yield
economic benefits and does not attempt to segregate the expense or impose a
charge for use, the coat is in effect being defrayed by genersal revenues,
principally fram taxation. This may be regarded as tantamount to a subsidy

in favor of the users at the expense of the non-ugers, if any. Such a method

SCONFIDHNTRAL—
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may be considered appropriste if the benefits are believed to be incapeble
of aritimetic apportiomment or if they are believed to be B0 Widespread that
allocation of charges would be unnecessary or inefficlent.

Certain of the cammmications services now contemplated may lend them-
selves to specific charges for use, on the analogy of the Post Office; that
analogy of course need not prejudge the question of whether the operation
should be conducted in principle with the intention of turning a profit.
Specific charges for use, however, imply the power of the public authority
to monitor and contaral the cénditiom of use; scme forms of space commmie
cation, which may as a technical matter be avallable without resort to
govermment-controlled facllities cn the ground, perhaps cannot yield revenue
in the form of specific charges unless a reporting scheme, backsd by enfcrce-
able sanctions, can be devised. If a passive reflector, launched for re-
search puposes, can be used for signal relays by any one of an indefinite
number of users within and without the United States, the government might
glve thought to the political desirsbility of publicly dedicating the re-
Tlector as an intermational free object, furnishing information on orbital
elements and suggestions for optimum use.

In some econcmic applications of space, the Federal Govermment will
be Jjoined, assisted, and perhaps in time supplanted by private enterprise.
Communications companies have expressed interegst and begun to explore the
possibilities of space relay and reflector systems. It will be necessary
to arrive at govermment-industry agreements, probably concluded in several
pPhases, apportioning resesrch and development functions, costs, risks of
failure and accident, and (ultimstely) responsibility for operation, as well

as monetary recovery from the public.

—GCONTFIDENTIAL,_ .
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Consideration of same of the problems of this kind may be postponable.
It should not, however, be restricted by reference to the present statutory
limits of the Jurisdiction of NASA. Once an econamic benefit from a space
activity is shown to be feasible as a result of research, develomment, and
demonstration in operation, NASA's statutory mission as presently worded
would seem to be discharged with respect to that particular spplication.
Permanent operation of a space facllity for commercially practicable use
would seem to be outside NABA's present authority except to the extent that
research and development problems are involved., Likewise, NASA's present
authority would not seem to extend to the regulation of public-utility-type
activities connected with cuter space. Recommendation of legisiation to
lodge extensive operating authority oar regulatory suthority in same Federal
Govermment organ, whether NASBA or some other existing agency or a new agency,
seems t0 be an appropriate subject for HASA's consideration at a proper time.

Question: What, if anything, should be dome to encourage

more active interest in comwercial space sys-
tems by private enterprise?
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VII. WORLD-WIDE GROUND FACILITIES

To accomplish all planned space flight programs, it will be necessary
to have world.wvide facilities for launching, tracking, commmication, compu-
tation and recovery.*

The following brief outline is intended to serve as a qualitative re-
minder of (a) the total magnitude of the national investment, (b) the over-
lapping nature of the civil and military requirements, and (c) the implica-
tions for intermational cooperatlion.

Actual costs and other detailed data concerning ground facilities should
be obtained directly from the responsible agencies.

A Joint DOD-NABA committee has made an inventory of all existing facili-
ties, as well as of all military and NASA programs requiring facilities, to
determine vhere gaps exist and to prevent duplication.

LAURCHTNG AND TEST FACILITIES
At the present time major missile test facilities are loecated at:

0 Atlantic Missile Range (AFMIC, Patrick AFB)

¢ Pacific Missile Range (Point Mugu, Vandenberg AFB)

© Eglin Gulf Test Range (Tyndall AFB)

© White Sands Nissile Range (Holloman AFB)

Hcne of these facilities as presently constituted can accommodate the
larger launching rockets presently planned. Also, existing facilities could
not accoomodate large vehicles using nuclear propulsion or same chemical
propellants because of contamination problems. Thus, the extengive modifi-

cation of existing facilities and the estadblislment of new, remote facilities

f&ee Space Handbook, pp. 138-139.

~COMNFHDIN-ELA LN
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vill probably be required, raising considerable problems in logistics and the
acquisgition of sultable real estate.
Question: Should efforts to develop large chemical and
nuclear rockets be supplemented nov by arrange-

ments for acquiring real estate for a large
launching facility in a remote region?

TRACKING FACILLITIES
The network of observation, tracking, and communication stations should

eventually be adequate to permit continuocus comtact with vehicles from the

time of launch.”
The following is a summary of present tracking facilities, including

certain of the planned expansions:

MOONWATCE STATIONS

Location Rumber Location Number
United Btates k2 Canada 1l
Union of Bouth Africa 12 Philippine Islands 1
Germany 7 Taivan 1
Japan 88 Australia 3
Wake Island 1 Guatemaln 1
Guan 1l

These staticns lie between latitudes 52.5° North and 35° South.

To accammodate vehicles using polar orbits ar orbits inclined more than
50° to the equator, additional Moomwatch stations closer to the polar regions
would be required.

Of all the tracking facilities, these stations are the gimplest to equip
and cperate. Equipment is ususlly no more elaborate than 8 amall gatellite

*space Handbook, pp. Tk-76, 80-82.
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tracking telescope and a radio receiver tuned to a time standard. The
station can be cperated by two people.

Baker-Nunn Facllities

The mainstay of the long-range coptical tracking program is a world-wide
network of precision photographic stations vhich use Baker-Runn cameras.

There are twelve Baker-Nunn stations between latitudes 45° North and
30° South, located at:

White SBands, New Mexico Shicag, Iran

Wooamers, Australia Curacso, Netherlands Weat Indies
Cadiz, Spain Palm Beach, Florida

Nitaka, Japan Villa Dolores, Argentina
Naini-Tal, India Haleakcla, Hawali
Olifantsfantein, Bouth Africa Arequipa, Peru

The precise 'photographic reduction takes place at Cambridge , Mass ., vhere
special precision measuring devices are used.

As in the case of the Moorwatch stations, this network will require
expansion to track vehicles on near-polar orbitsa.

Minltrack Stations

These radio tracking stations were set up as a part of the Vanguard
Satellite Project.
At present there are twelve stations between latitudes 38.5° Forth and

34° South, located at:

Antlgua, British West Indies Batista Fleld, Havana, Cuba
Mayeguana Island Quito, Ecuador

Grand Turk Island Lima, Peru

S8an Diego, California Antofagasta, Chile

Blossam Point, Maryland Santiago, Chile

Ft. Stewart, Georgla Woomera, Australia
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Present plans call for establishing additional stations in Alaska, Newfound-
land, Spain, and the United States. A Mlnitrack station requires about 23

acres of level land.

Deep-8pace Stations
In order to perform continuous tracking of an interplanetary vehicle, at

least three sultably located tracking facilities will be required.

At the present time the tracking facility at Goldstone is the only one
in the U.8., vhich is adequate far tracking deep-space probes. The tracker
consists of a movable antenna 85 feet in diametar and sengitive receivers
for tracking signals transmitted by a space vehicle.

Present NASA plans call for two new facilities, located in Bouth Afrieca

and Australia.

COMMUNICATION PACILITIES
To accauplish various space missions involving both manned and ummanned

vehicles on many different trajectories, it will be necessary to have adequate
systems for cosmunication between the space vehicle and ground stations,
betwveen ground stations, and between the ground stations and control or
camputation centers.

Teo obtein continuous commmmiecation far Project Mercury it vill be

necegsary to use shipboard stations in the Pacific and Indian Oceans, as wall

a8 land stations,

COMPUTATIONAL FACILITIES

The information cbtained from each network mentioned must be processed
by one or more computers, and any nev launching or tracking facility will

require access to a suitable camputation center.¥

*5pace Handbook, pp. 82-63. _ _

_
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Camputer facilities generally require air conditioning, special power
supplies, dust-free and moisture-free housing, fairly elaborate checkout and
maintenance equipment, and a considerable body of trained perscmnel.

RECOVERY FACILITIES
Every space flight program involving manned vehicles, or vehicles carry-

ing packages that are to be returned to the earth's surface, will require

recovery facilities.

For manned systems, the recovery plans and equipment vill necessarily
be quite elaborate in order to insure edequate safety. The recovery equip-
ment will generally involve ships, aircraft and congiderable manpower,

Question: Is the program for construction and operation
of ground facilities in proper balance with
the military and non-nilitary prograx for de-
velopment and operation of vehicles?

Question: What part of the costs for construction and
operation of ground facilities can be proper-
ly charged to the non-military part of the
national space program?
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VIII. VEHICLES

LAUNCHING VEHICLEB
The nation's astronsutics assets in vehicles are, at present, chiefly
the products of military programs.
Vehicle developments fall into four general categories:
1. Minor modification of items already developed in military
programs (e.g., WS-11TL).
2., PExtension, by supplementary development, of capebilities of basic
items from military programs (e.g., Atlas/Vege).
3. Nev developments based on use of ccmponente developed by the
military (e.g., Saturn).
L, Essentially new develoyments (e.g., Nova).

Question: How much effort should be applied to presently
upderstood launching-vehicle development possi-
bilities in these categories to serve the ob-
Jectives and needs of the national space program?

The generz)l trend of poasibilities is indicated in Table 1 and Fig. 1.
S8ince all of the payload figures and first-flight-test dates may not corres-
pond exactly to the latest official planning, the responsible agencies should
be consulted for confirmation, revisiom, or fuller discussion of these de-
tails, Cost figures and other program details are also best cbtained from
the sgencies and contractors concerned,

The capabilities of the various vehicles have been summarized in Table 1
with reference to a standard capability--that of placing a satellite pay-
load on orbit 300 miles above the earth's swface. This standard capability
i8 related to other interesting payload figures for a given rocket assembly

by the curve of Fig. 2.




Table 1

SUMMARY OF BPACE VEHICLE CAPABILITIES

Reference Payload
VYehicle Capabllity for Pirst-Flight
Name Bummary Description 300-mi Orbit (1b) Date® Remarks
Vanguard 3-stage satellite vehicle 20-50 12/6/57 Pirst test.
designed for I1.6.Y, 3/17/58 |riret orbit.
Jupiter C h-stage vehicle: modi- 20 3/-/56 First flight as ballistic
fied Redstone booster and missile.
3 stages of mmall solid 1/31/58 |rirst U.8, satellite (Rxplorer
rockets series).
Juno I1 h-stage vehicle: modi- 100 12/6/58 |Pioneer III.
fied Jupiter IRBM and 3
stages of small solid
rockets
Thar/Able 2-stage vehicle: Thor 200 4/-/58 First flight as ballistic
IRBM booster and Vanguard missile.
second stage 10/11/58 |First fl1ght as Pioneer I (with
added stage of solid propellant).
Thor/Rustler 2-stage vehicle: Thor Loo 2/28/59 First flight as Discoverer I
IRBM and Eustler (WS-117L) vith 245.1b payload.
stage
Thor /Delta 3-stage vehicle designed 500 Early 1960|Extension of Thor/Able progranm.
for lunar and space probe:
Thor/Able and third stage
(similar to Pioneer I)
Atlas 1-1/2-stage ICEM modified 150 12/18/58 |orbit--Project BCORE.

for BCORE satellite and
Mercury booster

(Cont'a.)
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Table 1 (Cont'd.)

Yehicle
Name

Sumary Description

Reference Payload
Capability for
300-m1 Orbit (1b)

First-Flight
Date®

Remarks

Atlas/Able

Atlas/Hustler

Atlas/Vega

Atlas/Centaur

Baturm

Advanced Satum

Atlas 1-1/2-stage booster
combined with Vanguard
second atage

Atlas 1-1/2-stage booster
with Bustler (W8-117L)
upper stage

Atles booster combined
with new development
using Vanguard first-
stage engine (Atlas 1is
modified to sccept 10-ft-

diameter upper stege)

Modified Atlas {(as above)
canbined with high-energy
Centauwr stags (lox-
hydrogen)

Clustered tanks and engine
assy. forming first stage
(8 188,000-1b-thrust en-

gines with 1 Jupiter tank
and 8 Redstone tanks) com-

bined with modified ICEAM asn

upper stages

As above vith high-energy
upper stage

2200

3100

19,000

6/-/59

Late 1959-
Barly 1960

Pall 1960

Mid-1961

Mid.1962

Mid-1963

Scheduled date cancelled.
Designed as space probe with
50-1b payload.

Combination selected for
W8-117L satellite.

8chedule date.

Schedules date,

Planned date (ARPA development).

Estimated date (not programmed).

(Cont 'd..)
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Table 1 (Cont'd.)

Reference Payload
Yehicle Capability for First-Flight
Name Sumnary Description 300-mi Orbit (1b) Dates Remarks

Nova Clustered 1,500,000-1b- 150,000 Mi14-1965 |Planned date (engine develop-
thrust engines (no air- ment program--ARPA).
frame design)

Bcout h.stage solid-propellant 150 Early 1960
missile ueing modifica-
tions of Polaris-Sergeant-
Vanguard II motor develop-
ments

Ttan X 2-gtage Titan plus small 3000 Early 1960 |Estimated.
third stage

Advanced 2-stage modified Titan 8000 1963 Estimated,

Titan X plus mmall third stage

Clustered Atlas ?-—ata.ge vehicle: 3 Atlas 31,000 1964 Estimated,
clustered) plus Atlas and
Centaur

Clustered Titan|li-stage vehicle: L Titan I 33,900 19641965 |Rstimated,
(clustered) plus Titan I,
Titan 11, and Centaur

Clustered Thor |hk-stage vehicle: 7T Thor 29,500 1964 Estimated,
(elustered) plus Titan I,
Titan 1I, and Centaur

%ates when system functions reliably mey be well beyond scheduled first-flight dates,

65-22-L
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r
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Fig.1— U.S. planned space capability

(based on 300-mile orbit)




on orbit, expressed

weight

Totat

as froction of 300-mile copobility

1.0 T T | I 1T 11 | 1 T T
0.9
N
Example:
Assume capability of 10,000 Ib on orbit at 300 miles,
consisting of 7000 I1b of paylood ond 30001b rocket.
To express this copability in terms of Lunar flight,
o8 take 0.64 of 10,000 Ib. Thot is, 6400 tb will go 10 the
Moon: same 3000 ib of rocket, but 3400 1b of poyload.
\ Approximate equivalent irgjectories
Q7 \
For lunar flight
For Mars/Vvenus
]
0.5 1 ) ; ] L1 )| 1 L [
300 500 1000 3000 5000 10000 30,000 50,000 100,000
Circular-orbit altitude ( n mi)
Fig.2— Conversion chart for space vehicles E.‘g
]
13
biiv



~CONETIE DI k= R-349-NASA

7-22-59
54

It should be carefully noted that the dates listed on Table 1 are dates
on which a first flight test is scheduled. The time when a system can be
said to function with reasonable reliability may be~-and commonly is--well

beyond this first test date.

The number of flight test vehicles required to bring a system to oper-
ational readiness is a highly variable and indefinite matter, as the data

in Table 2 indicate.

PAYLOAD CARRIERS
In addition to the launching wvehicles there are others that actually

house the payloeds; these are literally space vehicles,

The payloed carriers for Explorer and Vanguard cost comparatively littile,
although they required a long time for develomment. But the paylosd carriers
Tor Sputnik III and for Discoverer represent major undertakings.

Beveral rrograms now in dsvelomment involve large, complex, and ex-
pensive payload carriers: specifically, ProJect WS-117L (Reconnaissance
Batellite), Dyna-S8ocar (Manned Aerospace Global Glider), and Project Mercury
(Manned Satellite). These programs, vhich represent heavy national invest-
ments, require not only that the space vehicle be large, but also that it
include complete provisions for such items as intermal power, control of
environment and oarientation, and comnunication.

These three programs portend the larger space vehicles that will have
to be developed for use with the large launching rockets currently programmed.
It seems quite likely that the time and money required to develop and pro-
duce the larger paylosd carriers (particularly manned vehicles) will be
cagparable with the time and money required to develop and produce the

launching rockets.

CONFIDENTRA



Table 2

SUMMARY OF U.8, MISSILE FIRINGS (R AND D)
Buccessful firings expressed as cumulative totals

Single-Stage Missiles

Nultistage Missiles

Thor - Exploarer-

Flight Atlas Thor-Able | Hustler Yanguard | Jupiter C
Number | Redstome [Thor |Jupiter| Atlas | Pitan | (2 Btages) | (2 Btages) | (2 Btages) | (3 Btages) | (4 Btages)

1 1 0 0 0 1 0 0 1 0 1

2 2 0 0 0 2 b )] 2 0 2

3 2 0 1 b 3 2 2 2 1 2

L 3 0 2 2 h 3 2 2 1 E

5 b 1 3 2 3 3 1

6 5 1 3 2 13 h 1 L

Y 6 1 3 2 5 5 1 4

8 1 2 b 3 6 6 2

9 [§ 2 5 T T 2

10 7 3 6 T 2

1 8 3 6 8

12 9 3 T 9

13 10 3 8 9

14 1 h 9 9

15 12 5 10 9

16 13 6 11 9

17 14 6 12 9

18 14 6 13

19 15 6 1k

20 162 ™ | 15
Scored | 34/h2 [19/33|15/20 | 3/8 | 4/ 9/17 1/9 2/h 2/10 W/1

AColum incamplete,

bguccesses/attampts as of June, 1959.

4
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Of course, the large-payload-carrier development program mist be ac-
companied by a program of research to define projected space missions and
determine the nature and characterietics of the payloads by vhich they may
be accomplished. This research, and the subsequent design and testing of
payload equipment, may require long periods of time.

Question: Is proper emphasis being placed on development
of payloads and payload carriers for use with

the large launching rockets now in development?
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IX. SOURCES OF INFORMATION

It is suggested that reference be made to National Aeronautics and

Space Act of 1958, Conference Report No. 2166, House of Representatives,

85th Congress, 2nd Session, July 15, 1958, as a summary of the Act estab-
lishing HASA, and & brief outline of the epparent intent of the Congress
in this Act.

While many documents are available concerning the technical aspects
of astronautics, use has been made in this report of a single source:

Space Handbook: Astronautics end Its Applications, Staff Report of the

Select Committee on Astronautics and Spece Exploration, 85th Congress,
2nd Session, 1959, as a basic unified reference.

In addition to the NASA staff, the following sources of detailed in-
formation on the various areas of interest are suggested. It should be
emphasized that this list 1s by no means exhsustive.

Source Type of Information

Department of Defense

l. Director, Defense Research Relations of military research and
and Engineering development in space technology to
the general research and engineer-

ing program of the Department of

Defense
2. Director, Advanced Resesarch General summary of military space
Projects Agency programs and plans
3. Chairman, Civilian-Military Operation of the C-MIC
Liaison Committee
L, Joint Advance Study Group, Future military operations in space
Joint Staff, Joint Chiefs of
Staff
5. Department of the Army Army plans and interest in space
activities
©. Department of the Navy Navy plans and interest in space
activities
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7. Department of the Air Force

8. Commander, Air Research end
Development Command

9. Commander, Air Force Ballistic
Missile Division, Air Research
and Development Command

10, Director, Development Operations
Division, Army Ballistic
Missile Agency

11. Commander, Pacific Missile Range

12. Commander, Atlantic Missile
Range

13. Air Force Specisal Weapons Center
14. Neval Research Laboratory
15. Chief of Engineers, Army Corps

of Engineers

Department of State

l. Office of the Speciel Assistant
to the Secretary for Disarmament
and Atomic Energy

2. Office of Politicel Affeirs,
Bureau of United Nations Affeirs

Department of Commerce

l. Director of Reseerch, United
Stetes Weather Bureau

2. Director, U.S. Coast and
Geodetic Survey

Department of Agriculture

1. Chief Forester, U.S. Forest
Service

R-349.XASA
7-22-59

Air Force plans and interest in
space activities

Dyna-Soar Program
Air Force ballistic missile and

space activities; reconnaissance
satellite project WS-11TL

Requirements for englneering test
and evaluation in space; Army
ballistic missile and space
activities

Launching facilities and operations

Launching facilities and operations

Facilities requirements for nuclear
rocketes

Navigation satellites

Value of satellite observations to
river monltoring

Development of intermationel agree-
ments on control and operation

U.S. participations in, and commit-
ments to, United Nations space

proceedings

Meteorological satellites; economic
aspects of weather forecasting

Velue of satellite observations to
gerial mapping and geodetic surveys

Value of satellite observations to
forest-fire monitoring

/(:QNEIQEN%
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Department of the Interior

1. U.S. Geological Survey

Treasury Department

1. Headquarters, U.S. Coast Guard

Central Intelligence Agency

1. Assistant Director for Seclentific
Intelligence

Atomic Energx_Commisaion

1. Director, los Alamos
Scientific Laboratory

United States Information Agency

l. Office of Research and Intel-
ligence

National Science Foundation

1. Director, National Sclence
Foundation

National Academy of Sciences

l. President, National Academy of
Sciences

2. Chairman, United States National
Committee for the International
Geophysical Year

3. Chairman, Space Sciences Board

Industry and Other Institutions

l. Director, Jet Propulsion Labora-
tory, California Institute of
Technology

R-349-RA8A
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Value of satellite observations to
geological surveys

Value of satellite observations to
iceberg patrol

USSR space activities, capabilities,
plans, end organization

Use of space vehicles for monitor-
ing nuclear weapon tests in space;
nuclear rockets - Rover program

Apparent public attitudes toward
space activities

Possibilities and preblems of
scientific research in space;
avenues for international cocl-
leboration in space sclences

Possibilities and problems of
scientific research in space;
avenues for international col-
laboration in space sclences

International cooperatlon in large
scientific enterprises

Space sciences program

Status of space technology and prime
needs for advancement

—CONTIDBENTFARr -
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Executive Vice President, Space
Technology laboratories

Manager, Astronautics Division,
Convalr Division of General
Dynamics Corporation

Vice President and General Manager,
Denver Division, The Martin

Company

Vice President - Missiles,
Douglas Aircraft Company

Genersl Manager, Missile Division,
Chrysler Corporation

Vice President and General
Menager, Missiles and Space
Division, lLockheed Aireraft
Corporation

Vice President and General
Manager, Rocketdyne Division,
North American Aviation, Inc,

Vice Presidents, Liquld and
Solid Rocket Divisions,
Aerojet-General Corporation

American Telephone and Telegraph
Company

R-349-NASA
7~22-59
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Status of space technology and
prime needs for advancement

Atlas ballistic missile angd its
potential for space applications

Titen ballistic missile and its
potential for space applications

Thor ballistic missile and its
potential for space applications

Jupiter ballistic missile and 1ts
potential for space applications

Reconnalssance satellite project
W5-117L end its potential for
further space applications

Large rocket engine status

Large rocket engine status

Commercial applicstiens of com-
mmnicetion satellites
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(rmn T. Keith Glennan, June 19, 1959)

The Problem

To identify national obJectives to be served by a program of non-military
space activities, to suggest the magnitude and scope of the program required
to attain those cbjectives, and to determine the balance of emphasis to be
ylaced on various phases of the program in both the short and long term
future.

Ba.c.kgromd Information

The following statements are believed to reflect the conditions that present-
ly exist as a background against vhich NASA is attempting to develop and
carry out the national program of non-military space activities:

as While the military depertments have had an interest in the
use af the space enviromment for several years, public and
govermuental acceptance of this field of research and ap-
Pplication is of very recent origin and of questionable depth,.
Indeed, that acceptance was born in a semi-hysterical res-
ponse to the accomplisments of the USSR in this field--
not from the conviction that this new frontier presented a
challenge and an opportunity for useful and beneficial
human activity.

be. We are hecoming increasingly conscious of the enormous
technical difficulties that face us in this field. It is
apparent that very large sums of money and substantial
numbers of highly trained research and development people
would be required to make meaximum or even substantial pro-
gress in the next decade in each promising area. To
achieve such progress would require s diversion of resources
of such magnitude as to constitute a crash effort. And yet,
in the non-military areas, it is not clear that a crash
program is warranted or, indeed, would be substantially more
productive than a well-planned, orderly and determined spproach
to the golution of the problems that face us.

c. Inputs to the presently delineated program in NASA have
come mainly from the Space Science Board of the National
Academy and from our own groups. Much has been accomp-
lished because of the lmpetus given to the program by
enthusiastic scientists seeking new and exciting fields
to conquer. But the realitlies of budgetary restrictions
and problems of organirational development and the hous-
ing of people and activities suggest a more comprehensive
approach., The sheer magnitude of the impact of space pro-
grams on the budget makes the space effort a matter of
public policy which deserves and requires the attention

of top flight non-scientific thinking.



d. Ratiopal plamning and implementation of an orderly progrsas
for the development of the devices and facilities {booster
and vehicular systems, tracking nets, launch and range
facilities) vhich must undergird any on-going program is
proving to be both expensive and time consuming. As a re-
sult, it has been necessary to slow down the undertaking
of research in space to such an extent that we face the
prospect of losing the enthusiasm that must be present if
progress 1s to be made.

e, PFacllities for these programs, including launching, track-
ing, data acquisition, and R & D facilities must be world-
vide in extent and will be expensive to build, to maintain
and operate. A minimum level of research effort would seem
to be required to Justify the investment in money and
management necessary to provide these facilities.

Discussion

The Department of Defense has adopted and is pursuing a course vhich recog-
niges space ag merely one additicnal enviromment in whieh to utilize devices
and systems to accomplish one or more military objectives, From a military
standpoint, this viewpoint would seem to have merit. Pursuesd to its logical
conclusion, space activities in the Depariment of Defense would then compete:
for mcney with other methods of accamplishing military cbjectives,

The NASA has been given broed responsibility for research, development, and
exploration in aeronautics and space. Reserved to the D(PD are those activi-
ties which are "peculiar to or primarily assoclated with the development of
weapons systems, military operations, or the defense of the United States
(including the research and development necessary to make effective provision
for the defense of the United States).™ The parenthetical clause appears
to permit research and davelopment by the DCD in almost any area of its
choosing, and thus it is probably mot feasible to attempt to fix a hard and
fast line between the research and development activities of NASA and DAD

in the space field. Establishment of "military requirements” sets a degree
of urgency that may or may not be realistic but vhich strongly affects the
method of attack and the rate at which progress is attempted.

The end objectives of the NASA program, much of wvhich will support military
objectives in space, have less popular and Congressicnal appeal than most

of the military programs. And yet, it eppears that a vigorous civilian pro-
gram must quickly move to a budgetary level of more than one billion dollars
annually. What then is or vhat should be the level of effort applied by
NASA and vhat is the raticnale that will support such a level, vwhatever it

may be?

It seems clear that we now have enough experience to examine more adequately
the economic, sociclogical, and political aspects of space activities and
that the probable course of scientific activity can be more sensibly predicted
than was the case eighteen months ago. Accordingly, it should be possible

to develop a rationale that could be supported by the Administration and the
Congress and on which there could be developed a sound and well balanced
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program of non-military space activities. It should also be poasible to
discover & better method for determining the relationship of NASA's efforts
to those of XD than presently exists.







