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Jntroduction

It is healthy and appropriate that the basic phllosophy of U.S.
space efforts and the investment in the Apoilo progrem should be critically
discussed at the present time. |t would have besn even more appropriste
for this hhto to have been held two years ago, when the country firmly
embarked aa this path -~ mothing could be more rulnous end demoralizing
then Indecision and re-reversals of our basic policies.

Bost criticisms of the space program are negstive ones. They decry
what we are not doing In other fields. | support the space efforts, but
f agree even more deeply with the criticisms of our non-efforts end will
say more about them later. | do not belleve our non-sccomplishments along
other lines should be an excuse to tear down a positive effort. The
choices must bs made between two or more actual constructive programs; let
UsS work towards a confrontation of them. We may find some way of mesting
all these nesds; very often we will find that a technical sffort in one
sphere has a very substantial application to another one If we organize
it properly. This is undoubtedly true of the space effort.

The sums involved in Apolio are lerge ones, but we should not
exaggerate what could be seved by moderating this effort. |n fact, we
face the very serious danger that through misunderstanding, seeming
luxurjus might be trimsed from the NASA program. The basic booster
program could not be sefely impalred without a basic reversal In our
whodd space~ and dofense-related technological posturs. No convincing
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picture of direct military nesds for the lunar and planstary explorastions
have been wdhibited., But it is impassible to belleve thet we could neglect
the continued development of boosters,which are the central effort of the
Apollo program, of the desp space sxplorations of ths next decads, snd
which give us assurance that we will not find curselves at the wrong end
of a sudden technolegical discrepancy in national security. What will then
be cut? Lsboratoriss and research facilities and the long=range development
programs will give way to the priorities of current comitments. The net
sffect of "sclentific criticise’ of the MASA program 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 economic sxigency to pare budgets
to the bone. | hope the Congress will follow through an Its scrutiny of
levels of sxpenditure to sxercise Its responsbbliiities with full Informetion
and understanding of the consequences.

lan_in Spece

in joinlng & sumber of collsagues in & public statement supporting
the spacs program, | was prepsred to respond to the surprise of meny of
my friends who know that | have been vocally critical of over-amphasis
on Man In Space. On strictly sclentific grounds | would glive higher priority
to other parts of the space program. MNowever, 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 understoad the vital necassity of a brosd advance in specs science
and technology as fundemental knowledge, as a seurce of many secially cene
structive applications, and &s the essential basis of safe human exploration
of space. If they heve put less sbsolute stress on pure science, than might
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be devanded =~ ¢.g9., In the relative role of planetary sxploration as
compared to the Apollo program «= one knows that they must synthesize s
wide rangs of competing Interests and respend to the popular temper too,
which does not always glive as much sttention to sclentific schievements as
te the contributions of sthietes and entertainers. And in the leng run the
same apparstus that generstes s broad bass of popular enthusiasm for space
wploration would also accomplish our sclentific gork on a scale the latter
slong might never have the appes! to get done.

Finslly, it would be foolhardy to be too dogmstic sbout the dispen~
sabllity of human operators. It has besn speculated that s comparsble
sffort In Instrumentation could mstch human Judgment, teking Into account
the heavy burdens of cost that caryfing man Into space entalls (the lifs
support system, the need for extrems Ilability, the need to bring the mission
back to sarth). This Is slmost certainly trus of short missions In which
the astronaut plays an almost passive role, mainly to demonstrate the possibiiity
of shielding ph from the haxards of a space with which he cannot cems to too
close grips. When It comes to lunar exploration | would not lightly disregard
the power of shesvily Instrusented manned experimental station. Oncs the
high "ovarhead costs'" of man's flight are absorbed, men can certalnly add
special Ingredients of versatility and Inventiveness. One of the respen~
sibilities of a balanced program must ba to develop computer instrumentation
that will magnify the power of human control and take his place for Invase
tigation and measurement whers it cen do the job more sffectively er more
cheaply. It would be a3 rash to exclude the development of the capabllity
of mn's pfﬂa!nth in spece flight as to rely entirsly on primitive
cunning and adventure te the exclusion of Instruments in planning the
exploration.
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One criticism must be voiced about the representation of man In
space. The sclentist reslizes that man knows his enviresment through his
senses - his eyes and ears are Instruments of perception, his hands of
manipulation. Man cannot survive In fres space; he must shdld himself
from the most hostile forces of the cosmos. Beyond such a barrier any
contact he can have must be Indirsct. Artificial instrumnts are another
link between the real world and his perception; under certain clroumstances
they can afford a more realistic picturs then his unsided delusion-lishle
sanses. HKnowing all this, the scientist reslizes that he is man In spece
when he flys Tiros to image the sarth's cloud cover, and when he can give
renots conmands to repalr Telstar, even though he sits st an electronic
console on earth. Correctively, ws can have & more reslistic imege of the
sarth from space then even the astronsut lecking out his porthole,whsldver
the subjective intensity of his private perceptions. 1t has never been an
issue whether man should be In space; the issue is to what lengths to use
his inteiligence to study and to assimiiate the envirenment he senses.
A balanced program will give appropriste welight to all these modes of the
projection of the human endsaver.

This should be the core of my remerks, but they have been studleusly
and critically reviewsd by the National Academy of Sclences Suwmer $twdy on
Space Sclence. This has parhaps not been disseminated widely snough, and
! would urge that it ba Incorporated into the record as s supplement to
these hearings. To be able to dig Into just ene of myriad questions, whether
1ife In the universe Is dnique to the sarth, would by itsalf justify the cest
of the space program. This is a large gamble, but It is also counterbalanced
by the cartainty of many unforesessble scisnces that will stem from the
explerstion.
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Thers are of course many technologies we could Invest in whose by-
product benefits would amply repay the Investment, some perhaps by even
larger factors than space work. These suppositions should be boistered by
concrete aliternstive plans. Meamdrile, the breadth of challenges that space
explorstion must surmount Is provoking the reslizatien of many now technel-
ogles. The frults of these may take 3 fow years to ripen, and this will take
positive encoursgement from Cengress and the Adeinistration that this Is
among NASA's lmportent missions.

in flelds like medical instrumentation, which s notoriously baclwerd
in the practical use of present day technology by cemparisen to, say,
communications, MASA 1s coming to play & special rols. Our natioma! resources
in basic science are murtured malnly in close harmeny with the universities
through grant aduinistering agencies like NSF and NIH. The confusion of
grants with contracts can have disastrous consequences. Thase agencles have
not been attuned to desl with fres enterprise industrial technology, which
doas and should require a different spprosch through the centract relstionship.
The defonse agencies are fully precccupled with hardwsre production and
weapons davelopments. Belng In touch with the same Industrial resources,
MASA can mucnanc'nnlyn for the most rapid reduction to psaceful use
of the sntire federal invastment in technological advance far bayend thet
agency's expenditures. (ts newds for successful spece flight already cover
the whole gamut of technolegical applications. NASA's mandate In this ares
should be lu!nftmc as a potent amplifier of the public Interest.

Perhaps the mein shorteoming of NASA's pregram Is alreedy reflected
In the critical volces of same sclentists: Inadequats commmication between
the sclentific commmity and the top level of NASA adsinistration. The
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President hes recognized the aesd to tap the Intellectual resources of
the academic community through his Scientific Advisory Cammittes. AEC and
the services have thelr eivilian advisory boerds, as deoes NSF and NIH
through the Natlional Selence Beard and the Health Cowncils. These conmittess
somstines moks unwelcome neises, but they have helped to maintain some level
of contact with sclence and technelogy in the universities and industry at
tmportant policy levels. Especially If NASA is to fulfill its functien of
elvilizing our allitary technology, this window is needed right in the
Adninistrater's offlce.

Sur Non-Efforts

The costs of the space program have $ecused attention on our nom=
offorts In other sress of intellectual life. The most significant non-effort
is our failure to study tham on a long range basis: the lfestitutions sheuld
be doing this, such as Congress, the Exscutive, the wnivarsities, are so
harrassed by day to day problems that what they do gemerate in long range
thinking excesds any ressonsblie expectations.

The state of aur wniversities should be of special concern. They
should be the seat of Independent long renge thinking whars cur youth can
learn to face the subtie challenges of tomorrew. They have had a revival
of sourcas of scientific wpertitse, largely through gensrous support from
state and federa! goverrment. But the mechanismsthrough which this suppert
has been aduinistered hove sapped their independence. There Is no major
wniversity in the United States whose policies snd resources are under the
actus! control of Its o faculty. The impoverisimant of the universities
hes stified thalr grawth, sven worse their Independence and lesdership.

Vhat wniversity presblent has time for Intellectual leadership when he Is
absclutely precccupied with seeking ''charitable’’ contributions to malintain
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the physical plant and meintain academic salaries at some factienal par

of industry? (n practice the wisdom, foresight, sven forbsarance, of many
boards of trustess and of governing administrators has concealed and mitigated
this depandencs. Quite recently, however, govermment agencies have besn
impalled to exact standards of compliance in goverament-university relation-
ships which the universities are hidplass to resist, and which plainly sube
ordinate the university's responsibilities te these of Washington offlces.
Plainly, v have not svoived a satisfactory mechanism whereby the constitutienal
responsibility of the legislature and wwcutive for public rescurces can
support without sterectyping lesrning and ressarch.

Many aspects of scientific development ars frightealng in thelr malevelent
power. If we had the choice we might well ponder whether man is wall served
by the rapid growth of this powsr. Ve do not have the choics In the real
world. Amsrica's failure to meintain technological leadership would mot

only dany our people the banefits of medical and Industrial advencs, but
would subject us to the decay of sconamic fallure. Perhaps most fmmoral

of all, It might tempt aggressive competitors to take foolhardy gambles

that would lmperil the world. Ve have no choice but to taks the responsie
bilities of techneloglica! maturity.

Thess responsibilities are stil] not sufficiently apprecisted. The
gonnth of blology and medicine Is bringng us mora! dilemmas no less cogent
than those of atamic energy. Are we capsble of understanding the iIntensity
of the sclentific revelution? The same socliety Is geing through the thross
of sutomation and of racial integration. Life hes never been mors complex,
and the revolution bas berely started. 1f we do not repelr the damege we
will pay dearly for our nen-efforts In understanding and bolstering the
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role of the universitfes a3 the canters of intel lectus! mlbllity in
our seclety, or siss for murturing whatever other institutions can play this
rels.

None of the world's problems and pains haw escaped notice of the
space=tritics as sultable substitutes for cur tecnical effort. Comsidering
the dillions of dollars we have spent (n foreign ald and the hundreds of
billions in cur national defense, it seams unllikaly that the sbolition of
hnger in indle or mortality in the United States will follow sutomstically
from s Congressional appropriation. (1t would be well within the pattern
of history If astronavtic mutrition and medical Instrumentation, even by
thelr very indirection, made 8 larger contribution to the same problems!)
Our prasent state of wisdom to cope with these preblems, even more how te
cope with the world In which they have been solved, Is Indesd the most
shamsful adeonition to owr nonwefforts. Tesring dewn a good effort does
not necassarily bring sbout a batter ome.



