'SPACE IN TIIE 1870'S: INVESTMENT AND R ST URN

Founder's Day preserfts all of .us with an opportunity to do some
serious saul searching about our‘selve.s and our hisforical context--the
sor"t of reflections that rhost of us find an abuxldaﬁce of time to postpone
as we busy ourselves with the conce“rns.of the day.

We ban, if v&}e_choose, rejdice over the 1orig and succ>essfu1 history
of this fine institution. We have much to be proud of, and each yéar our
‘.treco}rd is embellished ﬂvith new achievements.

’But rather than I)raise our 102 years of accomplishment, for my
‘part, I'd like to focus atteﬁtion on the state of fnind that makes such
éuccesses-—indeed, tk‘le very exis.tence of V.P. L --possible,

Many things combine tc; make a successful school--outstanding
teachers, dedicated administrators, bri_ght.students, generous and loyal
. alumni--but \vi‘thou“c a sihgle element, all these would never come to be.

;I‘he founding of an institution of higher education depends on a very
special human quality, :a‘quality that was essential to the beginnings of
civilization--and-a quality no less necessary to our own age.

Thus, in the spirit that lives on Founder's Day, we may find a key
that opens not only the door‘ to our past, but also unlocks the formidable
gaté that threatens to bar us from a peaceful and prosperous future.

Most of our lives are nof spent facing the momentou.s questions of

our age. The myriad of small problems that besct us leaves little time
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to foresee énd develop mégnificent solutio:;'s to the far greater difficulties
thaf determine the course of I.nos_t of our li\)es. '.Neyertheless,— great
deci'sioris sometimes are made, by default, if not by wise people and wise
leaders.

The great milestones of history stand out pfominently againét thg
Abackground'of ordinary events. Was there an economic crisis in the days
when Magellan circled the world‘..> Did morality seem to be déclining as
Leibnif% developed the calculus? Were there threats of wars and blockades
when the W‘right‘bréthers'ﬂew along the beachés é.t K1fty Hawk?

One would prébably be safe in saying that temporary crises havé
been the background for life thrjoughout human hiStory. But against that
background there has been progress--partly téchnélogical, partly in human |
relations.

Progtess——the sometimes unsteady advance toward a world in
which Waf, famine, poverty, and illness may be ultimately Oab'o.lished—-
depends on a quality typified by the Founders of this school. A quality we
must -all draw upon in the coming years. | |

| Important historical events are thosé that affect many people over
TecH
a long period of time. The founding of Virginia Pelybech was such an

event.

Establishing such an institution requires a firm decision to pursue

long-term benefits though such a decision may require postponement of
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some apparent gainé that are desirable but-.tempbrar:y. Our résources are
limited, so when a. portion is comr‘ni’ct.ed toAthe future--there ié always an
outcry that some present needs must be curtailed or dehied.

Univei‘sities, reseérch programs, spientiﬁc and tecfxnological
exploration--all require a commitment that at the time seems difficult to
make. There cah Be no question of that. The best of such essential pro-
érams cannot propose to find quick sdlutions to imme‘d‘iate and pressing
vproble‘rr:s faced by every age. Résearch and education can bring real and
.lasting benefits--but the best-of such things take timé.

The dollars spent on research and on ed_ubation produce no instant
supply of food for the hungry, t"hey manufacture no clothing for the ragged,
they do not heal the sick. But inthe long run they may give these and many
more benefits that far outstri_p the initial éxpenditu‘res.

So the founders of V. P.I. and those who committed funds to the
exploration of space had a comndon resolve. Conscious of the needs of _
their own time, they nevertheless firmly committed a portion of their
resources to assure that their éociety would not merely survive the years
to come but would thrive. And that we would succeed, é_(ithrough brute
" force, but b.y the far greater po‘wer of our own minas.

The decision to postpone some imrpediate short-term benefits is

essential to the de\{elopmen’u of man's potential--and is one of the keys to '

civilization itself. Though the effort required of modern nations to commit

-
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reéources to such programs is great, it ca}lnot match the sacrifices of
primitive man when he tempo.rarily set aside hisi crude weapohs to begin
cultivat‘ing crops thdusands of years ago. This was the first commitment
to mankind's ‘futuré.

When man turned to agriculture, he made possible a systerﬁ that
freed a small portion vof his society from the work for survival against
the éiements. Frorﬁ such carefui huspandry, all future civilizatidns tvook
root. . |

Man's éér.],y society.wés.led by persons of great'. vision: religious
men who developed \;/ritten recofds, kings and quéens who reached deep
into their tr_easuries to chart the known world éﬁd explore the frontiers,
scientists and educators who combined to studsr lifé and to teach others
with what they had learned.

Our own time is in some ways little different from those centuries
past.. Our research programs, our explorations, our educétiénal system

are much more complex--but our goals are rﬁuch the same.

Buf now, ix_rg-—as citizens--bear far g'x.'eater responsibility for
the success of the human venture. In a der;locratic society, we must
choose for ourselves the course of.progress—-and we, too, must commif
ourselves to the necessary sacrifices.

'QOur physical needs have changed little over the centuries, though

" both our expectations and our ability to fulfill those expectations have

grown immensely.
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‘Becaus e'of o\ur rising expectations, the improvementé brought about
by the miracles of technology'-—from the wheell to the computer--really
have not changed the nature of our spirituél conflict. The Four Horsemen
of the Apocalyps(e—-War, Conquest, Faxpine and Death--still ride with us.
Here in thé United States in 1974, three dther'th’reatening hors-emen called
Economy, AE'}nergy and Environment are galloping close by.

Against such a _background,' each of us must face a struggle much
like th;,t faced by the founders of this college. We must agreve to set aside
a portion of our resources for the futuré-—for essential programs Of'edUCa-
tion, research and development, and exploration--both here on earth and
in space. Today is yesterday's tomor’ro‘w—'-and once again, the yardsticvk
of history is catching up with us.

We--ali of us--are ‘t_he founders of our own future. Miilions of
'A_mericahs and citizens of other nations are the founders of the space age.
Moét .of us have a strong commitment tc the future, and a wiilingness to
sacrifice for a better tomorroyv for all the' world's people.

To say this is not to séy that we tvould ignore, or even neglect, the
problems of our 6wn time. It'is to express confidence that we are able to
solve these problems--and to observe that the record of our investment in

the future may offer us a guide to solving the new crises which affect us

today.
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If we have learned_anything from our record in spé;co and from
technolog’icai research in gcnerai, it is that no pnysical barrier is insur-
mountable. The ‘journey to the Moon, which many thought to be no more
thnn a wild fahtasy a few decades ago, | has now passed through the impossible
to the éccomplished fact.

| Many of our.current problems are technological, and like the
~>impos§ible journey to the Moon, the 'searches'for new energy sources, for
new tré.nsportation systems, for‘vbetter .medical care and housing, for a
cleaner e‘nvironment"all can be accomplished by men willing to invest
- their labor to abttain goalé that now lie many years in the future.

Dr. Robert H. Goddard, tne Father of U, S. rocketry, put it very

well, Ithink, when he said, "It is difi‘icult to'say what is imoossible, forv
~ the dream of yesterday is thhe hope of today and th_é reality of tomofrow. "

' The’snort.history of fhe space age teaches us the oame lesson thaf
is enshrined hcre in this school. Through the work and inveotment of one
age, a better world isb provided for the next. If we could teach but one
lesson, learn but one rule, this message might guide our planning for the
future.

For‘the grcat paradox is that our current problems are not problems
of today, but the result of yesterday's action and inaction. They cannot be

solved instantly as they come to the surface. We cannot, as common

sense seems to dictate, wait until some giant has us in his grasp before



Ay

we devise a means of escape.

Fifteen years ago, when the space érogrém_was takiné its first
i.mp'robéble steps, our nation looked beyond the many problems that faced
it--and the problel;ns of those years were as sérious as those wé féce
today--looked beyond curre.rit needs to take actions hecessary to fo'fge '
.the future. |

Our nation agreed to set aéide an increasing portion of its resources
.1-:0 expéi‘ld our horizo_ris--both physic.al and mental.

We are the beneficiaries of that investment -fan investment by our

democracy, not by a single king or queen, and an investment that continues |

to pay rewards.
The costs of the journey beyond Earth Wer_e>great, just as the
ex’pehse of Columbus' journey'}_to the new world was great. But the benefits
already .retu'rned to ué are even greater,
It will come as no surprise to scientists studying t_h.e Earth, the |
Man, the Sun, and the Planets, that the firét fifteen years in space were
of great benefit. They have advanced théir sciences immeasurably.}
But for the average taxpayer, the mlen and women who made their
| investmérit in the 1960's, new scientific knowledge must be analyzed for
its usefulness to all mankind and for its cash value to those who have

agreed to support it.
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There can be little argument that an investment in the future»ivs
_'impbrtant, but the taa;payér has a riéh_t to dscids ,;fvhether more immediate
retqrns on our investment have justified the ekpenditure.

In the case sf thve'exte'nsive researsh and develqpment brograms
underta'ken fpr the .exp'loration sf space, detecting an ifnmediaté hard ‘and
~ cold profit to our complex 'économy is no essy matter.

We are all familiar with at least a few of the valuable fechnologisal .
'B'reaktﬁ’{'oughs made poss‘ibl'e by space investment: fl:lel cell development,
cryogenics, new firbeproof materials of several sorts. ‘And mo'st of us
have hear‘d‘about thé practical by—produbcts of space invention now in use:
improved blood analyzers, m‘ec%ical_ Vmonito‘ring systems, hospital cléan-
room techni'qu»es, eléctrbnic coﬁtrols for the paralyzed, money identiﬁefs
for the blind.

But the final eValuatiqﬁ of the economic return mﬁst be made by
the economists and other tfaiﬁe-d specialists, and such evaluations are
difficult.

Though it-hasn't had mucﬁ publicity, such an im)estigation has‘ been
done. The vreport of the Midwest Research Institute- on the value of doilafs
invested ih space is 5 clear piece of evidence that each of us, as taxpayers,
- should take into consideration as we plan for our future.

The Midwest Research Institute found that thé return from invest-

-

ments in the sort of basic techndlogicaljresearch and development
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undertaken by the space agency arhounfs to ,'some 33. pefcent i)er yéar. I
hardly need to point out that sﬁch_é return e%ceecis the typical .yield from
investments in stocks,' bonds, and reall estate.

’Héve the dollé.rs spent so far been thrown away ? A look at such
economic analysis assures us that the opposite is true_—-they have béen
better invest-ed than most of us could imagine, much less hope for. The
.r:'emai;kable 33 percent return eac;h year is not immediately.visibl.e to most
people,j’because the dollars spent in spaée go to many companies, large
ahd small, é.ll o&e_r the nation. They buy inventions_--aﬁ estimated 30, 600
of them by the conclusio‘n‘ of the Apollo program-——fha't serve us in uncount-

able ways--but inventidns that do not have "product of space research"

‘stamped on them when we see them in action.

:The wide geographic dis‘tribution of our economic benefits helps to
assure us that the improvements in tﬁe standard of living will benefit many
people from many p1ace§ and from many walks of life. '_I‘he.t-ot.al return,
which continues to expand through the economy for an avetage 6f 18 years,
amounts to 700 pe;‘cent-—‘seven dollars for eve.ry dollar of tax money spent.

| _ The billions spent putting men on the Moon and establishing our
competence in space are indéed_very large sums——but the profits,
measured in the tens of billions, are the legacy of the 1960's to our giéca.de-—

and today's budgeté will provide similar benefits int he. 1980's.

-
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How about our country's‘B'alance of Tradé‘?

Airia!:ion Week Magazine points out th‘;—.lt inth'e vital area of Balénce
of Trade, aerospace exports reached a récord $5.1 billion last year., This
enabled the United States to achieve a favorable net b_alance 6f $1. 7 billion
rather than a deficit of $3. 4 billion. "

This decade has been described by séme as a period of transition for

the space program, We have reached the Moon successfully, now we arbe

' turningour attention to the Earth and to‘the immedia;ce benefits tha space
promises to all of us. The grouhdwork laid in the 60's makes possible a
wide range of practical applications now. We have evolved from a decade .
of exploration to a decade of ei;*ploitation.

With ’ghé Earth Resources Technology Satellite launched nearly two
years ago, man first began to learn about parts of Earth bqth too close to

"be seen clearly, and too inaccessible to be studied thoroughly.

In the pas;t year, the remarkable.findings based on the electronic
images sent down from this Earth scanning satellite have set the stage for
dramatic advances in monitoring pollution, measuring agricultural pro-
duction, ﬁlapping surface features, and detecting essential natural

_ resources. ‘The satellite's senso.rs may provide essential data for
detecting water for potential farmland, scarce minerals, and potential

deposits of oil and natural gas. Success in all these areas has been re-

ported by scientific investigators.
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The strong technologicai bsse established in the 1960‘s.has made
applications programs like ERTS;-l both successful and inexpensive. The
findings of this first test vehicle will be eicpanded by it‘s twin, to be placed
in orbit during the coming yea-r,

How much did ERTS-1 cost us?  The tetal-—for satellite, program |
operations; and scientific' investigations--was less than 50 cents for the
‘average American. Given its potential for aiding us in the coming years,
who-wo.ﬁld not support a program'-that co‘sts less than a gallen of gasoline,’
less'than a half-pound of ground beef, less than eight ounces of copper?

The recently completed' Skylab program proved without a doubt men's
usefulness in space not onlyv as"an ebs_erver, but aiso as a scientist,
engineer and repairman. Skylab prociuced a \irealth of data about Spaceship
. Earth as well as what may be a quantum jt’imp in the field of solar astronomy.
’I"he benefits ef Skylab have aiready begun to surface in a greatly advanced
understanding ef ocean currents and marine life, and in successful
applications of space photography to mapping, regional planning, geology,
and other needs. ' The analysis of data from these three record-setting
flights will occupy scientists throughout the world for many years--a
continuing r:eturn on our investment in space and a cilear indication of the
potential for space laboratories in the coming years.

Virtually nol_one questions the value of our weather satellites or the

superb international communications network made possible by space
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applicétions. This );eér, two Sy‘nch.ronOus Metedrologicél Safellités will
be launched--the first weather satellijes capable of keeping consfént'watch
over the same portioh of the Earth,' viewing the‘movements of weather
sys:cems both _da}; and night. |
This yeaf, too; we _Will.l.auvnch a n‘ew and improved Applicai:ions

| Technology 'Satellitc‘a', the sixth and last in the program. Thdugﬁ t.his is an
: exp‘e.rimental communications'satelli’;e, it will be used from the beginning

for important applications~-as a vital link in a program that will bring

[ ] S .

'improved educational television first to remote éreas of the United States--
in the Rocky Mountains, in Ap'palachia, and in Alaska--and later to 2500
villages in India. .

Keep in mind that a 1, 006 péund:satellite circling the Earth from |
several hundred miles up can do a job in cbmmﬁnications that oh the -groﬁnd
' requires sone 200, 000 tons of copper cable laid beneath the oceans. A
three;minﬁte phone call from Blackls'burg to London today costs about
$5. 40, whereas just thrée yearé ago it would have cost about $9.00.

The tremendous success of space applications can best be judged by
the .enthusiasm with which industry, other government agencies, and
foreign governments are téking .advantage of the spécial talents we have
. developed over the years.

This year, for the first time in the history of the National Aeronautics

and Space Administ.ration, we will launch more spacecraft for other
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organizations than for NASA itself. Included in the fifteen launches for
others are dofnestic and international coxﬁmunicétions satellites, and
cooperative scieptific flights with Germany, Italy, Great Britain, and the
Netherlands. ‘

During the past year, men have set an aélmirable record in space as
both the United Statés and the Soviet Union launched crews into orbit about
the Ea‘rth. In a little more than a year, we with the Soviet Union will make |
the fir:;t m‘anned international space flight——the culmination of the Apollo--
Soyuvz Test Project.

Apart frqm the international cooperation fostered by this project,
both nations are reaping substantial befnefit.s from 'exchahges of séientific
knowledge in many areas. The Apolld-Soyuz project may come to symbolize .

the new flavor of space expioration--a task to be undertaken not by
Americans or Ru&.;sians or Europeans, but by the people of Earth.

The investment of‘the 1970's that will pay, perhaps, thé greatest
return to future generations, is--as the early Apollo program was--a
complex research. and development project. We have already made
excellent progress in space applications, but the Space Shuttle--now
_ under development--will make possible even greater- advances--and at
even lower cost.

The developrhent of the Shuttle, now well underway, will pay count-

- less dividends to the 1980's.  With an estimated annual cost equal to about
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five dollars for éach\American, the Space Shutile will be a modest invest- |
ment in the future; but like p_révious program.s, it will promise substantial
rewafds-—again, in the tens lof billions over the coming years. |

. For those .‘of us who dream of a future in which man journeys first to
the planets and theﬁ to the st-aLrs, the Shuttle séems but a stepp-ing stone.
With such a'transpc;rtation system, we can--if we should choose --build
permanent space stations and launch planetary vehicles and eventually
starships from én orbit far above the Earth.

| : B:;t in terms of immediate applications to life here on Earth, the
Shuttle will be unmatched in ii;s capabilities. Witﬁ it We may launch a

variety of scientific devices to study Earth phenomena. We may carry -

teams of international specialiéts; too--a program made possible not by

. our tax dollars alone, but by the cooperation of Europeans who will build

_l a. Spacelab modulé to fly in the Shuttle's multi-purpose hold. Through the

European Space Agency, hundreds of millions of dollars will be spent in

a program that unites many nations for the benefit of all.
Who can say what r{ewardé our investment this year will bring to the

Earth? As our resolve reawakens, we can commit ourselves again to the

extensive research and development programs necessary for the advance-

“ment of all mankind.

Perhaps the Space Shuttle will carry tons of equipment into orbit to
. )

~collect sclar energgr to supply our Earth in the coming decades--the decision
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to invest‘ or to refrain from investing in such a -progfam is a decisiqn that ‘.
must be made by all Americéns._ -Such decisionsk will determine the course
of oyr_fufure, not merely our success as a nation,A but perhaps our ultimate
survival as a species. | ..

Our record, looking back over several generations, is a proud one.

We have, indeed, sacrificed a portion of our resources so that man might

live befter in the years to come. We continue that tradition, estabiished
tl;rough‘.tlhe centuries and honored today in these ceremonies, to the bbest
of our abilities. |

In science, in engineering, in space research and exploration, we

st/ 4
have made cur i mark on tomorrow. In our sacrifices and through our

~ wise investments, we have worked to set man's course to peace, to

prosperity, and if life prevails, to the stars.

###



