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Jntroduction
it Is healthy and appropriste that the basic phllosophy of U.S.

space offorts and ths Investment In the Apollo progrem should be critically
discussed at the present time. |t would have besn even more appropriate
for this dnbuc to have besn held two years ago, when the country firmly
ebaried on this path - nothing could be more rulnous and demoralizing
M Indecision and re-reversals of our basic pollicies.

Most criticisms of the space program are negative ones. They decry
what we are not doing In other fields. | support the space efforts, but
| agree even more deeply with the criticisms of our non-efforts end will
say more sbout them lster. | do not believe our non-sccomplishments along
other lines should be an excuse to tear down a positive effort. The
cholces must bs made betwesn two or more actual constructive programs; let
us work towsrds a confrontation of them. We may find some wey of mesting
all thess neads; very often we will find that a technical sffort in one
sphere has a very substantial spplication to anothar one If we organize
it properly. This is undoubtedly true of the space effort.

The sums Involved in Apollo are large ones, but we should not
exaggerate what could be seved by moderating this effort. In fact, we
face the very serjous danger that through misundsrstanding, seeming
luxurius might be trimmed from the NASA program, The basic booster
program could not be safely Impaired without a basic reversal In our
whodd space~ and dsfense-related technological posture. No convincing
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plcture of dirvect military nesds for the lunsr and planetary exploratiens
hove been whibited. But it is Impossible to belleve that we could neglect
the continued development of boosters,which are the cantral effort of the
Apollo program, of the desp space explorations of the next decads, end
which give us sssurancs that we will not find curselves st the wrong end
of a sudden technolegical discrepancy in national security. What will then
be cut? Laboratories and research facilities and the long=renge development
programs will glive way to gh. priorities of current comiteents. The net
sffect of “sclentific criticise of the MASA progrem would then be to erode
its actual scientific vitality and to choke off its invelusble development
of basic resesrch resources.

it Is often & matter of political or econamic exigency to pare budgets
to the bone. | hape the Congress will follow through on Its scrutiny of
levels of sxpenditure to sxercise Its responsBbliities with full Informetion
and understanding of the consequences.

Han in Space

in Joiniag a mmber of colleaguss in o public statement supporting
the space program, | was prepared to respond te the surpriss of meny of
my friends who know that | have besn vocally critical of over-emphasis
on Nan in Space. On strictly sclentific grownds | would give higher priority
to other perts of the space prograa. NHowever, centrary to my first expec~
tations, NASA Is developing & balanced program In which Nan In Space plays
a central, but not preclusive role. The sclentists and top leadership of
NASA have understond the vital necassity of a brosd advance In spece sclence
and technology as fundemental knowledge, as & sewrce of many secially cone
structive applications, and &s the essential basis of safe humsn explorstion
of space. If they heve put less sbsolute stress on pure science, than might
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be demanded ~ @¢.9., In the relative role of planstary sxploration as
compared to the Apollo program <= one knows that they must synthesize o
wids rangs of competing Interests end respond to the popular temper too,
which doss not always give a3 much sttention to sclentific schievements as
to the contributions of sthietes and entartainers. And In ths long run the
mwmmtm&atbmumﬂmtumiwfwm
wploration would also accomplish our sclentific work on a scale the latter
along might never have the appes! to get done.

Finally, it would be foolhardy to be teo dogmatic sbout the dispene
sabllity of human operstors. It has been speculated that a compsrable
sffort In Instrumentation could match human Judgment, tsking Inte account
the heavy burdens of cost that caryfing man Into spacs entalls (the lifs
support system, the nesd for extrems 1lability, the need to bring the mission
back to sarth). This Is almost certainly trus of short missions in which
the astronaut plays an simost passive role, mainly to demonstrate the possibliity
Ofsh!t!etngﬂu from the hazards of a space with which he cannot come to too
close grips. When It comes to lunsr exploration | would not lightly disregard
the power of sheavily Instrusented manned experimsntal station. Onca the
high "“overhead costs" of man's flight are sbsorbed, man can certalnly add
special Ingredients of versatility and Inventiveness. One of the rsspen~ |
sibllities of a balanced program must ba to devel!op computer Instrumentation
that will magnify the power of human control and take bhis place for Invas~
tigation and measurement where it can do the job more sffectively or more
chaaply. 1t would be as rash to exclude the development of the capsb!lity
of man's mmmsm in spece flight as to rely entirsly on prinitive
cunning and adventure te the exclusion of Instruments in plamning the
sxploration.
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Ona criticism sust be voiced about the representation of man In
space. The sclentist realizes that man knows his envirenment through his
senses = his eyes and ears are instruments of perception, his hands of
manipulation. MNan camwot survive In free space; be must shdbld himself
from the most hostile forces of the cosmos. Beyund such a barrier any
contact he can have must be Indirect. Artificial instruments ars another
link between the real world and his perception; under cartaln clrcumstances
they can afford a wore reslistic picture than his unalded delusion-1ishle
sanses. Knowing 81} this, the scientist realizes that he i3 men In spece
when he flys Tiros to Image the sarth’s cloud cover, and when he can give
renots commands to repalr Telstar, sven though he sits st an slectronic
console on earth. Correctively, we can have & more reslistic image of the
serth from space than even the astronaut lecking out his porthole,wialdver
the subjective intsnsity of his private perceptions. 1t has never been an
Issue whather man should be In space; the Issue is to what lengths to use
his intelligence to study and to assimilate the envirerment he senses.
A balanced program will give appropriate welght to all these modes of the
projection of the human endsaver.

This should be the core of my remerks, but they have besn studlsusly
and critically reviewsd by the National Academy of Sclances Summer S$tudy on
Space Sclence. This has parhaps not besn disseminsted widely enough, and

t would urgs that it ba Incorporated Into the record as & supplement to
these hearings. To be able to dig into just ens of myriad questions, whether
1ife in the universe Is dnlque to the earth, would by itsalf justify the cest
of the space program. This is a3 large gamble, but It is also counterbalanced
by the cartainty of many unforesesable sciences that will stem from the
expleration, ‘
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There are of courss many technologies we could Invest In whoss by-
product benefits wousld ply repay the Investment, soms perhaps by even
larger factors than spece work. These suppositions should be boistered by
concrete slternastive plans. Neawhile, the breadth of challanges thet space
explorstion must surmeunt Is provoking the realization of many now technel-
ogles. The frults of these may taks a few years o ripen, and this will take
positive sncoursgement from Cemgress and the Administration that this Is
among WASA's Important missions.

tn flelds 1ike medical Instrumentation, which is notoriocusly backward
in the practical use of present day technology by comparisen to, sy,
commsunications, NASA 1s coming to play & speclal rols. Our natiomal resources
in basic science are nurtured malnly in close harmeny with the universities
through grant adeinistering agencies like NSF and NIH. The confusion of
grants with contracts can have disastrous consequences. Thess agencles have
not been attuned to deal with fres enterprise industrisl technology, which
does end should require a dlfferent spproach through the contract relstionship.
The defense sgencles are fully precccupled with hardware production and
weapons davelopments. Belng In touch with the sawe Industrial resources,
NASA can function as a catalyst for the most rapld reduction to pesceful use
of the sntire faderal Invastasnt In technological advance far beyend thst
agency's expenditures. Its neads for successful space flight already cover
the whole gamut of technological spplications. NASA's sandate In this ares
should be ‘utnfm a8 & potant smplifier of the public Interest.

Perhaps the muin shorteaming of NASA's pregram is already reflected
in the critical volces of some sclentists: Inadequats coommication between
the scientific commmity and the top level of NASA administration. The
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President hus recognized the nesd to tap the intellectusl resourcas of
the academic commmity through his Scientific Advisery Camittes. AEC and
the services have thelr civilian advisory boards, as does NSF and NiH
through the National Seience Board and the Heelth Councils. These committess
sometimes maks uwwelcoms neises, but thay heve helped to maintain seme level
of contact with sclence and technology in the univarsities and Industry at
tmportent policy levels. Especially If NASA is to fulflll its functien of
clvilizing our ailitary technology, this window Is needed right in the
Adninistrator's offlce.

Qur_Men-tfforts

The costs of the space program have ocused sttention on Our non=
offorts In other sress of Intellectus! life. The mest signlficant non-effort
is our fallure to study tham on & long range basis: the lestitutions should
be doing this, such as Congress, tha Exscutive, the univarsities, are so
harrassed by day to day problems that what they do gemerate in long range
thinking excesds any ressonsble expectstions.

The state of our univarsities should be of special concern. They
should be the seat of Indespendent long rangs thinking where cur youth can
learn to face the subtie challenges of tomorrow. They have had a revival
of sourcas of sclentific emperttse, largely through gensrous support from
state and fedaral goverrsent. But the mechan!ismsthrough which this support
has been administered heve sspped their Independence. Thers I3 no major
wniversity in the United States whose policies and resturces are under the
actus! control of Its om faculty. The impoveristment of the universities
hes stifled thelr growth, evan worse their Independence and leadership.
what wniversity presilent has time for Intallectual leadership when he Is
sheolutely precccupled with seeking ''charitable’ contributions to malnteln
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the physical plant and meintain academic salarles at sase factional par
of Industry? in practice the wisdom, foresight, svan forbesrance, of many
boards of trustess and of governing sdministrators has concealed and mitigated
this depandencs. Quits recantly, however, governsent sgencies have besn
impallad to exact standards of compliance In government-university relation-
ships which the universities are hidplass to resist, and which plainly sube
ordinate the university's responsibilities to these of Washington offlces.
Plainly, we have not svolved a satisfactory mechaniss whereby the const!tutisnal
responsibl lity of the legislature and wmcutive for public reseurces can
support without stereotyping learning and ressarch.
Many aspects of scientific developmant ars frightening in thelr malevelent
powsr. If we had the cholice we might well ponder whether man is wall served
by the rapid growth of this power. Ve do not have the choics In the real
worid. Amsrica’s fallure to maintain technological leadership would not
only dany our pucple the benafits of medical and Industrial advance, but
would subject us to the decay of aconamic fallurs. Perhaps most fsmeral
of all, It might tempt aggressive competitors to taks foolhardy gambles
that would lmperil the world. We have no cholce but to taks the responsie
bitities of technological maturity. |

Thess responsibilities are still not sufficlently apprecisted. The
gonnth of biology and medicine is bringng us moral dilemsas no less cogent
than those of stosic snergy. Are we capable of understanding the Intensity
of the sclentific revelution? The same soclety I3 gelng through the tkroes
of sutomation and of raclal Integration. Life has never been mors complex,
and the revolution bas berely started. 1f we do not repelr the damage we
will pay dearly for our non-efforts In understanding and bolstering the
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role of the universitfes as the canters of Intellectual mzwm in
our seclety, or sise for murturing vhatever other Institutions can play this
rels.

None of the world's problems end pains haw escaped notics of the
space~eritics as sultable substitutes for our technical effort. Cemsidering
the dililons of dollars we have spent (n forelign ald and the hundreds of
billions in our national defense, it seems unllikely that the sbolition of
hunger In indls or mortality in the United States will follow sutomatically
from s Congressiens! appropriation. (1t would be well within the pattern
of history If astronautic mutrition and medical Instrusentation, even by
thelr very indirection, made & larger contribution to the same problems!)
Our prasent state of wisdom to cops with these preblens, even more how te
cope with the world in which they have besn solved, Is Indeed the most
shamsful adeonition to our nonwafforts. Teering dowm a good effort does
not necessarily bring sbout a better ome.



