186

GENERAL SCIENCE

ScieNce News LETTER for March 19, 1960

Progress Demands Basic Research

The creative scientist needs an insatiable desire to
learn and a willingness to discard outdated concepts. He should
feel at home in many fields as the sciences grow closer together.

By DR. GEORGE B. KISTIAKOWSKY

Special Assistant to the President for
Sci and Technology

Excerpts from an address given at the
awards banquet of the 19th Annual Science
Talent Search in Washington, D. C.,
March 7.

MR. DAVIS, Mr. Kaltenborn, Dr. Carmi-
chael, Science Talent Search judges, winners
and distinguished guests. First I should like
to convey greetings to each of the winners
and congratulations from President Eisen-
hower. He regrets that it was not possible
to meet you personally, as in previous
years, and has asked me to extend to you
his very best wishes for your continuing
success.

May I thank you most sincerely for in-
viting me to address this Westinghouse
Science Talent Search Awards Banquet.
Congratulations to the Westinghouse Edu-
cational Foundation, to Science Service, and
to the Science Clubs of America for their
contributions to our scientific strength.

The other day I noted a news dispatch
from the Florida spring training camps. It
included some rather frank appraisals of
another facet of American strength and a
thought occurred to me. If that ultra-
realist—Casey Stengel—were surveying the
country’s scientific talent, would he hesitate
to conclude that we have got to build up
our farm system if we want to keep win-
ning pennants? In this sense we owe a
special debt to Science Service and the
Science Clubs. They have assumed the
missionary task of carrying the message of
science and technology to the far corners
of America. In the vernacular of Casey,
they are beating the bushes for the most
talented rookies.

Many Math Majors

The other day, a colleague of mine was
talking to one of our most respected
younger mathematicians. They were dis-
cussing the reasons for the current sharp
increase in mathematics majors in colleges
and universities across the country. The
mathematician observed that the rising in-
interest in mathematics could possibly be
traced to the glamour of high speed com-
puters or to the excitement about outer
space science and technology. But, he
added, based on his own observations, it
was unlikely that many of these new math
majors understood why they have made
this selection—regardless of what their ex-
planation might be. He cited his own ex-
perience, shifting, while an undergraduate,
from chemistry to mathematics. He could
not explain his underlying motivations then

or since. I am sure that similar intellectual
migrations have been experienced by others
of our foremost scientists and engineers.
Thus, of the two Nobel Laureates in Physics
who are members of the President’s Science
Advisory Committee, one earned his bache-
lor’s degree in electrical engineering and
the other in chemistry.

To become a creative scientist one needs
good education, but one also needs some-
thing far more essential. It is the insatiable
desire to learn, throughout one’s profes-
sional life, a willingness to discard out-
dated concepts and to absorb new knowl-
edge. Deficiencies in formal education can
be overcome. Take my own case. Through
the vicissitudes of the Russian revolution
and civil war, I missed the last year of
high school and had to compress my under-
dergraduate and graduate university edu-
cation into four and a half years. Leaving
the University of Berlin, Germany, with a
Doctorate of Philosophy degree, 1 had a
store of knowledge certainly less than that
of a Science Bachelor. In fact I knew very
little outside the field of chemistry. But in
those days sharp lines of demarcation ex-
isted between traditional disciplines, like
chemistry and physics. One could be a re-
searcher knowing little outside one’s own
little bailiwick. Those days are gone.

As we push back the frontiers of the
unknown, the lines of demarcation between
sciences fade away. The intellectual inter-
ests of a scientist have to be keyed to the
unity of science, responding to the seamless
web of nature that binds the physical and
animate worlds. I could not stay in science
unless I kept studying and filling out the
frightful gaps of knowledge that my formal
education—or lack of it—bequeathed me.
Modern physics, math, biology, had to be
learned almost from scratch. Then came
the war. I was assigned to research on high
explosives and rocket propellants and had
to learn a lot about fluid mechanics. Since
the war, electronics had to be studied, be-
cause one needs it nowadays to do research.
And so, you see, I was in school not four
but nearly forty years.

Know Many Fields

Today, a youngster with my lack of
formal education is hopelessly lost. In fact,
these days there is increasing need for sci-
entists who feel at home in many fields
of science, what might be called the true
interdisciplinarians. For example, the ocean-
ographic and atmospheric sciences require
for their advance the application of prin-
ciples and techniques from several scientific
disciplines. Perhaps because of this they
are undernourished fields, in terms of gifted
scientists as well as in resources for their

support.

CONGRATULATIONS—]erome G. Spitzner (center), of St. James, Minn.,
who won the $7,500 Westinghouse scholarship, is congratulated by Dr.
Howard S. Kaltenborn (left), Vice President of Westingbouse Electric Cor-
poration, and Dr. George B. Kistiakowsky (right), Special Assistant to the
President for Science and Technology, the speaker at the Awards Banquet.
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Science and engineering have also grown
closer together. The radical shortening of
time between scientific discovery and its
application has tended to bring scientists
into more intimate contact with the engi-
neers. In fact, many creative scientists have
moved from their laboratory benches to the
ranks of engineers. Fortunately, this has
been a two-way flow. The engineers have
undertaken to support basic scientific ad-
vance through the construction of great
scientific instruments such as radio-tele-
scopes, high energy particle accelerators of
scientific satellites—marvels of engineering,
indispensable for modern science.

Unfortunately, as a result of the narrow-
ing of the boundary between science and
technology, the work of the scientist has
become confused with that of the engineer.
They are not the same. The scientist
searches for new knowledge, guided by
his urge to learn more about the workings
of nature. The engineer, on the other hand,
is concerned with the achievement of prac-
tical goals which advance human welfare
or national security. Basic scientific re-
search is indispensable to provide the ever
new tools for technology, but this is most
often an unpredictable result of such re-
search rather than its objective.

Take the case of the “Hertzian waves,”
the electromagnetic radiation. If Heinrich
Hertz had been asked to devote his energies
to producing a device for communicating
over long distances without wires, he might
very well have turned to semaphore and
telescopes, or to light signals, or to some
other application of already conventional
principles. But he was interested in find-
ing out if the electromagnetic waves pre-
dicted by Maxwell really existed, and so
contributed something of fundamental im-
portance to our understanding of the uni-
verse. It remained for a student of Hertz,
named Marconi, to find the first practical
application for his professor’s discovery—
radiotelegraphy.

Basic Research Is Key

You might ask, why lay stress on dif-
ferentiating betwen science and engineer-
ing? Doesn’t it run contrary to the inter-
mingling of the disciplines and the erosion
of traditional boundaries within and among
scientific and technical fields?

The reason is this. The future growth
and vitality of sciences in the United States
depend upon public understanding of the
nature and importance of the function of
basic research. It depends on general ap-
preciation that the difference between basic
research and engineering is a fundamental
difference in the intellectual processes and
motivations involved. It requires an aware-
ness that only some 27,000 scientists and
engineers in this country are engaged in
developing new scientific knowledge, about
nine percent of our total number of sci-
entists. On this little band of scientific ex-
plorers rests the burden of catalyzing our
industrial and cultural progress.

As a result of the equating of science and
technology, many have concluded that the
$8 billion estimated to be obligated in fiscal
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year 1960 for Federal scientific research
and development provides ample support
for research.

Actually, ninety-four percent of this
amount is in support of development and
applied research—leaving less than $500
million for basic research. Still, this amount
is a sign of major progress in gaining public
acceptance of the need to support basic
research.

Government Promotes Science

This year marks the tenth anniversary
of the creation of the National Science
Foundation—a remarkable innovation in
the history of the United States Govern-
ment. It was established by the Congress
to promote the progress of science; and
advance the national health, prosperity and
welfare. It alone could initiate and support
basic scientific research without relating it
to any utilitarian mission. In ten years its
annual budget has risen from $3.5 million
to the $192 million proposed for the next
fiscal year.

Although there are thus encouraging
signs of increasing public support for basic
scientific research, this support is sustained
really only because of the admitted import-
ance of science to our national security,
economy and health. I doubt that scien-
tific research is recognized and appreciated
in its own right as a creative activity of
the mind that enhances man’s understand-
ing.

To some, such recognition may seem
to be unnecessary and unimportant. But
basic research is a fragile flower that needs
the nourishment of encouragement and
understanding, as well as material suste-
nance.

Change of Attitude Needed

A change in public appreciation of basic
research is, of course, difficult to accom-
plish and will take education and consider-
able time. Our present public attitude is
a product of more than a century and a
half of pragmatism born of the immediate
necessity of developing and harnessing our
national resources. It was a necessity more
compelling than the tradition of scholarly
pursuits.

We need both of these in our society:
the unquenchable, free, probing into the
unknown to expand the boundaries of
knowledge; also the humanistic articulation
of scientific knowledge that links it to the
betterment of mankind.

Some of you will be inclined in one di-
rection; some will be headed in the other.
We shall need both—moreover, you will
need both kinds of activities to insure for
yourselves an almost limitless future that
can be had if solidly grounded on the
broad base of knowledge.

As I speak of the future, I am tempted
to paraphrase Charles F. “Boss” Kettering,
one of the greatest applied scientists of
our age: the future is the main concern to
our young people, because they are going to
do all their living in it.
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New, 2nd, revised, enlgd. edition of Hoffmann's
‘“‘Strange Story of the Quantum.” Remarkable
exposition without math of quantum ideas up
thru 1958. Planck, Feynman, parity, etc. Any-
one can follow. ‘“‘Best in jts fleld,”” Am. J. of
Physics. 285 pp. $1.45. Send $1.45 plus 10¢
postage to Dover, 180 Varick, N.Y. 14. Money-
back guarantee.
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I sx POCKET
MAGNIFIER

Excellent when higher magnification
is needed. Shows greatest detail.
American made, for geologists, bot-
anists, zoologists, other scientists,
mechanics and engineers. Aluminum
mounting with fold-over safety cover.
15 power, only $2.00 postpaid.
Worth 3 times this. Remit with
order. No C.0.D. Harry Ross, 63
Reade St., New York 7, N. Y.
Scientific & Lab Apparatus.
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WITH SELF-TEACHING MANUAL
Solve complicated multiplication and
$2.95 di"iﬁiﬁ‘ probl?ns in 1seclm‘l:ds! ‘With
a little practice calculate propor-
POSTPAID tions, percentages, square and cube
roots, reciprocals—even read loga-
Easy-to-understand 16-page mstrulcglori
ea

rithms.
manual explains how to operate in minutes.
for students, teachers, scientists, draftsmen.
SPECIALLY SUITED FOR SLIDE RULE CLUBS .
Rule is full 107 professional quality Mannheim
with all 9 scales engraved on front face. Reverse
side engraved with over 30 conversion settings for
instantly changing inches to centimeters, knots to

iles, yards to meters, ete, .

ade of rigid white plastic—rule will not swell,
warp or stick; endures extreme heat, cold and

humidity. All scales engraved. Rich cream-colored
sheath., $2.95 ea.; Special classroom rates, 12 for
OTHER MODELS AVAILABLE @
Model 400 same high quality con-
12/$22.80

Also handy 5” pocket rule (no trig.
scales). Both with sheath. $1.95 ea.; 12 for
$22.80.

P.O. Box 5095D, Mt. Carmel, Conn.

Folder available for other models.

$34.20. Specify model 400B.
$1.95
struction with plain reverse side.
THE JONATHAN COMPANY

How to Keep up

with the

LATEST ADVANCES i»
VITAMINS

If anyone in your family takes vitamins, you certainly
want to keep abreast of the latest vitamin develop-
ments . . . the newest and most advanced formula-
tions . . . the latest price reductions, made possible
by new techniques in manufacture and distribution.
You can get all this information FREE without any
obligation to buy anything . . . without any costly,
binding, monthly purchase plans. You can learn how
to purchase Freshly-Packed, Guaranteed-Potency Vita-
min Products at savings up to 50 % and more! Savings
like these . . . 100 capsules Vitamin A (25,000
units) not $1.75, but only 75¢ . . . 100 tablets
Vitamin C (250 mg.) not $2.00 but only 85¢ . . .
100 capsules Vitamin E (100 Int’l Units) not $4.65,
but now reduced to only $2.25 . . . These are only a
few examples of over 150 vitamin products listed in
Vitamin-Quota’s startling FREE Guide Book and
Catalog which are constantly being revised to reflect
the latest trends in multi-vitamin formulations and
vitamin-mi 1 binati as well as the latest
price reductions. To get this information FREE 3
times each year, send postcard today to VITAMIN-
QUOTA, Dept. T-795, 880 Broadway, New York 3,
N.Y., or Dept. T-795, 1125 8. Crenshaw Blvd.,
Los Angeles 19, Calif.




