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INTRODUCTION

It is a privilege to have been asked to speak to you today about the
international programs of the National Aem nsutics and Space Administration
(NASA). This is perticularly so because our country's £irst steps in
space exploration, in both planning and execution, were taken in concert
with other nations in the Americas. It was sclentists from both North and
 South America, meeting in Rome in 1954, with their collesgues from Eurcpe
and Asia, who initimted the chain of events which heve now extended man's
reach beyond his immediate environment. There in Rome, at a meeting of
the World Committee for the International Geophysical Year (IGY), it
was egreed that the technology required to place scientific satellites
in orbit was availsble and that the effbrt should be made. Iater, the
cooperation of governments and scientific commnities in Iatin America

made it possible to establish the tracking and telemetry stations which
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were required to follow the first U. S, satellites. I will have more
to say about these stations later. I should like now only to express
again our thanks to our Iatin Awmerican colleagues for the very valuable
assistance which has been given to us in this work.

THE PHIIOSPHY OF COOPERATION

One mey well ask why it is that NASA, vwhile heavily committed to a
difficult and ambitious program of space research, nevertheless seeks
to engege in cooperative efforts with other nations., My first remarks
suggest at least two reasons:

-- First, man's first ventures into space were taken in the context
of intermational cooperation in science -- as part of the program of
the International Geophysical Year. The IGY operation captivated men's
minds. It has achieved & dynamism which almost demands that we contimue
to work within the same sort of framework.

-~ Second, the technology of operations in space research virtually
requires ghobal efforts. No country can be satisfied with tracking and
teiémtry efforts vhich are restricted to its own borders. Even the
Soviet Union has requested the services of tracking stations located in
your countries, in South Africe, and in Australia in order to cover the
movements of its satellites over the Southern Hemisphere. Soviet scientists
heve also made importent use of the great redio telescope at Jodrell Bank
in England.

But there are other considerstions.

-~ We recognize that scientists in all countries can make important

contributions to the theory and practice of space research.
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-« Ultimately, more ambitious efforts to push our knowledge ever
further into space will become so costly and complex that the burdens
will be too great for any one nation to carry. It will be desirable
to pool energies and contributions as well as costs.

-= Above all, perhaps, we know that space is inherently inter-
national in character. It is already a widely accepted prineiple that
no one nation should appromriate to itself regions or natural bodies
in space. There is strong feeling everywhere that we must not extend
cold wars and ermaments competitions into the vastness of space. Ve,
for our part, hope to demonstrate by the openness of our progrem and our
readiness to participate in cooperative projects, that we subseribe in
fact as well as in word to these prineciples.

Each of the considerations which I have just mentioned was re-
viewed by the Congress of the United States when, in the Spring of 1958,
it debated the establishment of a civilian space agency in the United
States. The records of these Hearings show very clearly how consclous
our legislators were of every one of these polnts. So, it is not sur-
prising that the Congress wrote into the Act establishing NASA that
one of its purposes should be "Cooperstion by the United States with
other nations and groups of nations in work done pursuant to this Aet
and in the peaceful application of the results thereof..." NASA has
accepted this objective not as & pious pronouncement but rather as a
substantive obligation.

In order to provide for aggressive support of international objec-

tives within NASA in response to the Congressional mandate, the



el - ]

Administrator established the Office of International Programs. It is
the function of this office to generate, to encourage, to coordinate,
and to provide necessary supporting services for, NASA's cooperative
activities. I should like now to tell you what priﬁciples we mean to
follow in cooperative programs. Then I propose to tell you something
about those programs in which we are already engaged.

We feel that programs of international cooperation should be
substantive in character, contributing toward the technicel and
lscientific objectives of space research. This suggests that the
programs themselves should grow out of, or be capable of integration
with, NASA's own operating and research programs. But we do not wish
to suggest to other nations! scientists what projects or programs
they should edopt, or, indeed, that they should enter into space
regearch at all. If cooperation is desired, however, we are eager to
discuss the possibilities. In such cases, we belileve that considera-
tion should be given to specific, limited projects, for it is too
early in this new science to chart broad general programs. The
essential criterion should be that the projects have scientifiec or
technical validity. We would hope that proposals would represent
experiments or other projects which we ourselves would wish to carry
out if they were not to be done jointdy. |

Generally speaking, we cannot at this time consider prrogru.ms'
vhich would involve an exchange of funds. Rather, each nation should
be eble to support its own contribution. However, it is not necessary

that contributions be of equal scope and magnitude. Beyond these
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particular points, it goes without saying that the freeé exchange of
information, and especially the results of our experiments, should be
made available'tolthe scientists of all nations. To this end we support
the activity in the United Nations regarding the peaceful uses of outer
space. Simlilarly we are, through our National Academy of Sciences,
giving full support to the Internetional Committee on Space Research
(COSPAR), one of the permanent offshoots of the warld Cormittee for

IGY.

TYPES OF PROGRAMS

I should like to tell you now of the types of international
progreme which NASA is already conducting. It is convenient to
distinguish four basic types of international activity in which NASA
is engaged:

(1) Operational -~ This involves the acquisition and/or
operation of tracking and telemetry stations and services as necessary
to meet operating requirements for a global range.

(2) Informational =« This category includes the dissemination
of advance information to foreign ‘scientists so they may prepare to
utilize U. S. space satellites in independent ground-based experiments
of their own., It also includes the dissemination of results of experi-
ments for the information and benefit of scientists everywhere.

(3) Joint -~ This category includes projects, experiments and
exchanges of mitual interest and advantage between U.S. and foreign

sclentists.
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(4) Personnel Exchangés and Training ~- This refers to programs
which provide close working relationships for foreigh seientists in
NASA laboratories.
I1et me describe each of these four types of programs in more
deteil.

Operational Programs. NASA's foreign operations indicate how

videspreed our internationsl sctivities hsve already become,
Coordinated space probe tracking activities are conducted or about to
be conducted in a total of 19 countries. Based in our own hemisphere,
these now extend to Africa, and the Pacific while additional stations
are in prospect in the United Kingdom and Canads. |

The backbone of these tracking activities are the radio and
optical stations established in South America. (The optical stations,
established by the Smithsonian Astrophysical Observatory, are
operated now for NASA under grant.) In Chile, Equador and Peru,
these stations are operated jointly with technicians of these
countries., In évery case, the governments concerned have genercusly
entered into agreements for the contimed operation of these atations.

Other Minitrack and Bsker<Nunn Camersa stations are operated in
South Africa and Australisa. Two nev Minitreck stations--designed
to extend ocur network latitudinelly--asre pléined in Newfoundland and
Englend, subjeet to the approval of the Canadian and British govern-
ments., -

This basic operating network is supplemented in three instances
by contract or grant arrangeménts. The largest steersble radio "dish"

in the world, at Jodrell Bank in England, has contributed invaluable
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tracking services during the past year under contract with NASA. Grants
for tracking and telemetry services, together with necessary U. S. equip~
ment, have gone to the University of Heidelberg in West Germany and to
the Radio Research lsboratories of the Ministry of Posts and Tele-
commnications in Jeapan.

At the present time, NASA is engaged in establishing a special
network of tracking &nd daté acquisition stations abroad in connection
with Project Mercury, the first step in the U. S. manned satellite
program, Government-to-Govermnment negotiations are in progress for
sites in Australia, Bermuda, the Canaries, Canton Island, Mexieo,
Nigeria, and Zénzibar. At least two of the Mercury stations will
be opereted by nationals of the host country. Additional participation
will be possible to the extent that qualified personnel become avail-
eble.

This special network is required beceuse of the orbital ine
clination which the Mercury capsule is designed to take. Tracking
and telemetry stations are more closely spaced for this progrem than
for any other yet conducted by NASA. This will permit virtually con-
timious monitoring of the physiologicel reacfions and condition of
the Mercury astronaut. Necessary decizions may then be made at the
earliest possible time in the interests of the astronsut's safety.

Finally, as our efforts turn increasingly toward deeper probing
into the reaches of our planetary systeﬁ, we will require specialized
stations with high capabilitieé for very long range tracking. A

network of radio telescopes for this purpose is being established.
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7e hope to supplement install&itions now within our own borders by
locating new 85-foot steerable "dishes" for the tracking of deep space
probes in the southern Pacific and in southern Africa, with the per-
mission and participation of the governments econcerned.

As T have said, 19 countries or political entities are involved
in these network arrengements. It is clear, then, thet NASA's global
tracking range is truly international in character and that & very
considerable input is provided by technicians and scientists abroad.
In addition, the land for‘ most of the station sites has been made
availasble without soat.

These far-flung aectivities of NASA help to broaden scientific
interest, partieipetion, and contribution in the exploration of space.
Tt is NASA's desire to encourage further participation by nationals
of the e¢ountries in which tracking sites are located.

Informational Programs. NASA contimues the launching announce«

ments and date exchanges which were instituted during the International
Geophysical Year, The leunching of gounding rockets is reported in
brief flight sumparies which ere filed with World Data Center A
(Rockets and Satellites) at the National Academy of Seiences. The
Acedemy then distributes this materisl toithe other World Data Centers
in Englend and the Soviet Union, At sixsmonth intervels, the material
is catalogued for the information of the scientific commnity.
Announcements of the launching of satellites and space probes are
made routinely within a few hours through SPACEWARN, & special world

commnications net eéstablished during the IGY, es well as in the press.
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These announcements provide scientists with orbital characteristics,
satellite or probe weight, types of instrumentation and experimentsl
ob jeetives.

Results of experiments are published in the recognized scientific
Jjournals and distributed elso through“the World Data Centers. Techniques
for interim cataloguing and periodic netification of available results
are now under joint study by NASA and the Nggional Academy of
Sciences. -

NASA is also participating extensively in scientific symposia,
in meny ways the life-stream of internationsl scientific exchange.
During 1960, NASA scientists and techniciens have attended, or will
attend and contribute to, meetings in Nice, Tokyo, Helsinki, Ottawa,
Copenhagen, Mgdrid, Buenos Aires, and other cities abroad as well
as here in the United States. Potentially the most significant
of these symposia is the United Nations Space Conference. NASA is
preparing to play a central role in organimdéng the U. S. contribution
to this hopeful exchange among pioneers in space from all pations.

The medhols, objectives, emd standards of internmational exchange
of data were reviewed by COSPAR last month in Nice. It is of some
interest that this meeting resulteé. in renewing the understandings for
scientific exchange which had been established during the IGY. | In
addition, these understandings were enlawrged in at least two respects.
The Soviet soientists have now agreed to provide the orbital elements
of the trajectories of their satellites so that scientists everyvhere
can compute the appropriate look engles needed to locebe these

satellites by radio or optical means from any lovation on earth.
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In the past, the Soviets provided this information only for speeific
locations on the glébe. In addition, it has been agreed that leunching
nationg will héreafter give advence notice of satellite leunochings
vhere the orbital ineclination, the power output, the radio fréquenecy
to be used or the opportunities for observation are significantly
different from those in past satellites.

NASA seeks not only to eomply with but to go beyond the exe
changes already agreed on internatiomjlly. Even before the COSPAR
meeting, steps were taken to provide the world scientifiec community
with an opportunity to participate in a future U. S. experiment in
accordmnce with local eapabilities and interests. The experiment
is Project Echo, the lsunching of a 100-foot inflatable, aluminized
sphere which will serve as a passive reflector for commnications
experiments and will also permit studies of atmospheric drag. The
details of the experiment have been disseminated not only in the
United States but also to COSPAR and individual scientists abroad
vwho may be interested. With this advance informetion, foreign
a’oi’*bists may prepare the necessary equipment and arrange for
such ground-based experiments as are feasible. This procedure
will serve as a pattern for future advance notification where
eppropriate -- in the interests of broad participation, maximum
utilization, and, not least, optimum benefits for all.

In the same way, NASA has notified the internationsl scientific
comminity that the telemetry ealibrations for Explorer VII will soon
be aveilable to them to use for direct reduction of the data provided

by that satellite.
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Joint Projeets. Perhaps the most interesting of the possibilities

for international cooperation is participation by the scientists aof
two or more countries in the design of experiments and in the
preparation of payleeds for rockets, satellites, and space probes,
NASA hag slready teken a mumber ¢f signifieant steps in this
direction., Within & wery few months of its establishment, NASA

was engaged in preliminsry Wieal discussions with representa-
tives of the Canadian Defence Reseafch Board on a proposed joint
project to sound the ionosphetre from above, The Canadisnse will also
provide the antenna and satellite shell required. Meanwhile, NASA
will develop & fixed-frequency sounder. Both will be placed in orbit
by the United States. Tracking installstions will be modified to
acquire date from both, and a coordinated ground-based net will
similtaneéously probe the ionosphere from below. The British have
expressed interest in this phase of the project. Thus, a mlti-
lateral experiment is already in preperation and will be conducted
sometime in 1961,

In March 1959, NASA authorized the National Academy of Sciences'
delegate to COSPAR to offer, an behalf of the United States, to place
in orbit individual experiments or complete satellite paylclids pre-
pared by scilentists of other nations. Because the closest possible
collaboration is desirable in such efforts, it was stated that the
experimenters were welcome to work together with Americen teéfims in the
development of their projects.

In July, the United Kingdom sent & team to the U. S. under

Professor H. W. S. Massey to discuss a British proposal within the



.12 -

framework of NASA's offer to COSPAR. It was tenkatively agreed that
British seientists, over a two-to foursyesr period, would instrument
perhaps three satellites for lsunching, probably by means of NASA's
Scout vehiele. Eaeh nation &ssumes responsibility for its own
contribution. Specific propossls for four experiments to be flown
in the first Joint satellite were agreed upon last month. They will
involve studies of solar radiation, electron density and temperature,
- and cosmic radiation. These will permit unique ecorrelations of the
on-board eéxperiments themselves as well as between these and ground-
based or eair-space experiments. £n exchange of notes at the govern-
mental level will formalize this errangement. The proposed experi-
ments were commnicated to COSPAR in January and have been endorsed
by that Committee.

The U. S. offer to COSPAR in March 1959, wes followed up during
September and Cetober 1959 by discussions abroad with scientists of
a8 pumber of European countrieés. These discussions were undertaken
by Dr. Hugh Dryden, the Deputy Administrator of NASA, in company with
Dr. Homer Newell, the Depity Director of the Office of Space Flight
Programs, and myself. The discussions were directed toward those
countries which were known to have established, or ¥ be considering
establishment of, national space centers or committees. We wanted to
learn something of the development of space interests abroad and to
offer, without any suggestion of interference, to discuss cooperative
programs if, and when, the space interests in each country became
orgenized and endorsed by their governments or major scientific

institutions. We described (1) the organization of space activity
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in the United States; (2) NASA's special interest in internsationsl
cooperation in acoordanee with the National Aeronsuties and Space
Act of 1958; (3) the progress slready mede in programs of cooperation;
and (4) the kind of cooperstion we thought @esirsble. Ve W also
that cooperative programs might ultimately be formulabed at the
diplomatic level, if »equired by reason of magnitude or ocontent,
but that in all cases techniocal discussions on an informal basis
should precede governmental agteemént. -uite frankly we feel this
is necessary to ensure that cooperative programs are technical in
character and that any commitments are acceptablg to cur operating
people. Finally, it was proposed that COSPAR be informed of the
nature of any agreed scientific programs, so we might benefit from
the interest, oonstructive comment, and auspices of the international
scientific commnity.

The organization ofrspace interests is almost everywhere in
early stages. Nevertheless, in addition to the United Kingdom and
Canads, Australia, Belgfum, France, Japan, Italy, and Sweden are known
to have &stablished national space comnmittees. (The U. S. S. R., of
course, has had a space commission in existence for some years.)
While definitive programs have not yet been announced, &nd informal
discussions suggest that relatively limited progrems are in view,
there appears to be a strong interest in cooperative programs in
the Furopean and Pacific nations. In fact, only cooperation will
make possible programs extending beyond reletively limited sounding
rocket projects. This is due, in large part, to the very substantial

financial requirements involved in more ambitious efforts.
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In any event, it is becoming increasingly evident that the NASA
offer to COSPAR has generated considerable discussion abroed, with the
resuit that interest in cooperative programs has been expressed formally
or informally on behalf of scientists in Argentina, Australia, Belgium,
France, Japan, Israel, Italy, New Zealand, Sweden, the United Kingdom,
and West Germany. The interest has been both fcvmal and informal and
ranges from requests 'for sounding rockets or the exchange of sclentific
persommi t0 full-scale preparation of instrumented sa.f.ellites.

For example, the Australians have proposed that they prepare
~instrumentation to study very low frequency emissions above the iono-
sphere in the regions of the lines of magnetic force. The instrumenta-

tion would be launched in rockets or satellites by the United. States.
There 1s in prospect also a "mlti-lateral" rocket sounding program.
The U. S. hopes to purchase British Skylark rockets for which the
Australisn launching range at Woomera is fitted and to instrument them
for the necessary experiments, the rockets themselves to be ia:u.nched
by the Australians. NASA has expressed interest in every case and heas
irvited specitic proposals where these have not been providéd..' NASA
considers » therefore, that a.:very wide renge of cooperative a.c;tivities
is in prospect and it is the Administration's intention to encourage
these most energetically.

NASA hss not confined its interests in cooperation in space
re.seare\h to the West., The possibiliti‘es of béooperation with the U.S.S.R.
ha.vek been explored as opportunity presented. An extensive discussion
of pralimingry nature was conducted in mid-November with the Chalrman

~of the Soviet Commission for Inter-Planetary Travel, Professor Sedov,
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end another member of the Commission, Academician Blagonravov, during
the visit of the U.S.S.R. delegation to the American Rocket Society
Meeting here in Washington. The Soviet scientists then expressed
willingness to consider some form of cooperation in space agtivity
but stated their belief that such gooperation would have to proceed
"step-by-step". The only step which they were at that time willing

to discuss was the Space Conference under U. N. auspices which had
been proposed by their representative in the United Netions. More
recently, the NASA Administretor, Dr. T. Keith Glennan, in esn address
before the Institute of World Affeirs in Pasadena on December 7, 1959,
offered the services of the Project Mercury tracking network to the
Soviet Union vwhen, as, and if it should conduct a man-inespace program.
Dr. Glennan then stated that data could be acquired and transmitted
in its raw state to the Academy of Sciences in Moscow. He stated also
NASA's readiness to utilize Soviet equipment should specisl recording
or data readout be required. The offer was promptly transmitted
though the National Acedemy of Sciences to the Soviet Academy of
Sciences. While no response has yet been received, NASA plans to
contimie exploration of possibilities for cooperation with the Soviet
Union in projects of mtual interest es occasion permits.

Personnel Exchanges and Training. In order to provide an oppor-

tunity for foreign scientists to develop their interests and capabilities
for space research, NASA has established postdoctorai and senior resident
research associateships, administered by the National Apedemy of Sciences.
These associateships provide stipends beginning at $8,000 per year.

While not intended primarily for foreign nationals, thus far five
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scientints have been accepted for such associsteships from sbroad. The
countries from which they come include Japan, Indise, New Zealsnd and
Deonmerk. |
NASA's preferred method of operation in connection with Joint

rrojects, as well as specific proposals by forelgn space commitiees,
will operate to increase the mmbler of foreign scientists working |
in U. S. spacs laboratories. Of course, considerations of operating
efficiency in the bullding of our own teams requires that discretion
‘be used in accommodating training and fellowship persommnel, At present
NASA does not have funds, outside of the associateship program, to |
make available for the travel and subsistence of scientists. Where,
however, their own governments or sclentific institutions provide such
funds » NASA will make every effort to provide the laboratory support |

and guldance pogsible.
SUMMARY

NASA'e operational requirements and statutory obligations involwe
it in a wide range of international activities and programs. These are
already genersting wide interest and promise to increase partlcipation
by foreign scientists in the investigation of Earth's spatial environ-
ment and the regions beyond. NASA contimues to support the consbructive
exchange practices of the IGY. Beyond this it has taken a mumber of.
positive steps to develop concrete programs of international cooperation.
These steps have met with gratifying response and a program of siill
uncertain yet é_lea:rly significant ma.gaitud; appears assured, The
program includes data and informetion exchange s operational assistance,
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ground-based participation, technical training, and finally Joint
projects in space exploration. Elements of the program are already
in being. The remainder is rapidly taking shape, though :the fruits
of any efforts in this most demanding of disciplines will be realized
only after long and difficult epplication.

We hope very mich that cur ImatineAmerican colleagues will
consider useful projects of joint interest to expand our existing

collsboration in space reseaxrch.
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