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I appreciate this opportunity of joining you on this
ocecasion. It has more facets than the majority of meetings,
consisting, aé it doesg, of a program of the Illincis-Jowa Section
of the American Chemical Society and the cénference of chemigtry
professors from liberal arts colleges in the Midwest Conference
ares.

Further luster is added by the fact that your meeting is
being held during Monmouth College's Centemnnial year. The
c&lebratién of an énnivérsary can have some interesﬁing overtones.
For an American liberal arts college, which has survived wars and
depressions for a whole century, and has gained in stature through
the years, extra fellcitations are in order. While we in this
country fortunately are somewhat lmpatient of mere ageiané tradition

of institutions, we nevertheless pey them homage and look to them



for valuable lessons if they have shown real accomplishments and
have been alert to thelr opportunities..

Monmouth Ccliége fatés ﬁigh in this respect. I am«acquaig%;é
particularly with what_she hes accomplished ih science training.
After gll, this meeting héa‘a‘Scientific background, and we need
not wander into other fields about whiéh I know*little; and the

subjectvof sclence gives me plenty of leeway for a talk,

M@ggégﬁh is typlcal of--or perhaps I should say, cutstanding
among--cuy better small liberal arts colleges which carry out a
migsgion. You do not look to & paternslistic Federzl or State
Government for yvour funds or your inspiration. You depend upon
your own initiative and the quality of your teaching to meke your
worthwhile contributions to edugation‘ it is most essential'that”'
we maintain the strength and freedom of our colleges to the end
that our yvoung men and women may be tazught the truths of science,
unfettered by prejudices and directives. That is why so meny of
us look askance at any broaéening intervention by cur Federal

Government in matters of education. As Detlev Bronk has sald,
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"Y for one do not find in governments superhuman powers to solve
problems unsolvable by humang, for governments comprise but mortals.®

How do state-supported institutions of learning fit into this
plcture? Fortunately, there hag been relatively little tendency on
the part of our state legislators, who hold the purse strings; to
interfere gseriousgly or to try to dictate as to what should be taught
in a universit?¢ The danger 1g not entirely non-existent, however.,
Experience so far hes been that our legislators have generally
been sufficiently appreciative of cur educational institutions
(perhaps because their boys and girls attended those schools and
thus educated their parents) to provide the operating funds without
trying to do thé‘teaching t00.

On the other side, the state schools with their rather well-
assured income have in recent vears escaped many of the financial
worries and headaches of our privately endowed and supported
institutionsg. The number of these private institutions is large,
particularly in the group of small colleges, and their contributions

to cur American life have been outstanding. Founded years ago by



public-spirited men who wanted to make this country a2 better

place for their descendants, and to maintain freedom to think,
work and strive; they establishgﬁ this type of institution with
'1{ttle or no nationel or state help. In no other country of the
world do we have a2 gimilar system of higher education; it is as
American as the town-hall m@@iing or pumpkin pie. But now they
are in serious finsnclel danger. Our heavy taxes have largely
dried up the individual scurces {from which substantial gifts
formerly were cobtained. The impact of military resrmament, with
its resulting loss of msle students, has already been heavy.

I have not heard of a panaces for these troubles of the
endowed colleges and universities; certainly no clear and complete

golution is in sight. To remzin as an integral part of our
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fmerican life, thése—instit

stbors must go on supplementing thelir

insdequate income by gifts and grants from public-spirited psople
such

and, in some cases, by/mesns as R.0.T.C. units, state grants for

research, and broader drives for funds from industry through the

rather new plan of pooling the efforts of the colleges in & single



federation. In the State of Illinois, this plan is being

adopted this vear by a group of 22 colleges, of which Monmouth
is one. Part of the funds so raised will be divided among the
participating colleges. In geveral other states in which the
plan has been tried, it has been quite successful, as I trust it
will be in Illinois.

Recently I had occasion to look over the astonishing record
of Mommouth, in sending its graduates on for doctorates in
chemistry and in medicine., Up to now, 55 of your men and women
have gone on to obtain Ph.D. degrees, 45 have become physicians,
and a comparable number have received other advanced degrees. I
am glad to say that two Ph.D.'s who gradusted at Mormouth, and
severzl others with lesser training; are valued scientists in the
employ of my Company. Such & high output of professionzl men has
been attained by few colleges, and by fewer large universities.

Vhy ig it that some small colleges can zccomplish go much?
It is not that they have more zppeasling campuses, or more beautiful
girls, or better facilities, or even that they attract more young

people with native ability. Rather, it i1g the inspirational spark



which is provided by some professor, I know that is true, because

I chose chemistry on account of the inspired tezching of one nman.
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At Mommouth you have had such a men; Professor Haldeman, andgﬁa@%aﬁﬁ
you are fortunate enough to have still amothersto follow in his
foétsteps. A Philadelphis jgurmalist expressed this asg a perody.

on Lewis Carrolls

"Gather round, gather round,

the Professor is coming,

He's coming here to teachy

He'll teach us how te do such things,

as reaching beyond our reach®
"Reaching beyond our reachW--that expresses it better than anything
I know., The rare man wvho can stimulate young people to do that
has a gift beyond price,

There are thousands of men &nﬁ'womeﬁ in our country who hsave
thus beém stimulated to devote their efforts to science. The
freedom which they enjov is to & considerable extent responsible
for their accomplishments. Scientists, like all others, must

gualify for that freedom, =2nd nust not magquerade license for it.



¥We hold high the concept of academic freedom, but that liberty
does not, &g Prcfessor Hildebrand has put it, ¥exempt one from
being =z decent citizen, nor does it confer =z peculiar right to
support an organization subservient to an unfrienﬁly power,!

Fortunately, colleges and universities have had only small
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have 1t in their own power to,ged-rid of such unde@irable%.
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Since World VWar II it has been impressed on ocur nation that
many of our marvelous technological developments have been possible
because there was a large wérld storehouse of basic scientific
knowledge on which we could drsw. It hazs become obvious that we
rmust put new fundamentel knwwledgé and research back Iinto ﬁhat
Storehauée; for use by the next generstion. This-ean-be-donesonky

by-edeguate-support-ef-our-educationa " institutionst Basic research

is their natural bent. True, some fundamental resesrch is carried
on by industry, but at best only z& smell part of what is needed
can be expected from industry. Generally, industry extends and

applies basic knowledge, and passes on the results in the form of



"better things for better living".

University research is being helped in increasing degree by
the numéercus f@lldﬁshipﬁ and grants-in-aid whieh,inﬁusﬁrytsupplies.
A high percentage of these fellowships h&vﬁ(né strings attached as
to the problem to be worked on or the disposition of the resultss
their sdle objeet is to exﬁenﬁ basic knowledge &end to assist iﬁ'
the'sciéntific training Gf'young men and women.

During the last year the Naticnal Scienee Foundation has
begun operations. It had a stérmy gestation and birth, becsause
many people feared that it would be politically dominated and that
its funds would largely be dissipated in the support of applied,
including perhaps, military research. Fortunately, the Foundation
has started excellently, distributing several million dollars to
promising young scientists for unfettered work in a variety of
fields so that they could continue their training end scientifie
output.

The scientist and technologist is sometimes blamed for the

delicate and unsatisfactory state of the world today. By producing



such things as the airplane and radér, and egpeclally the atomie
bomb, he is charged with responsibility for the world's unrest.
We can agree that the technologist must share with ail others in
the responsibility for national actions; but he deplores the misuse
of @is discoveries as much as anyone else. History has ghown that
ware are begun and fought with whatever weapons are at hand, and
it is hardly realistic to suppose that world confliect would be
avoided if we had less technology.

The potentialities for good exceed those for harm. Life for
all has become more tolerable and pleasanté##ﬂzﬁéiggugs which

save life, and the mechanical contrivances which save labor ané

shorten the work day. Science and technology have brought their
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benefits to all classé%g no ;ther factor has had such broad
favorable effects.

Bishop Hensley Henson of England has called attention tc the
drawing together of humanists and scientists. WSclence and
@bristianity“’ he said, "are a distinctive feature of the civilizatisn

that has been cradled in FEurope, and from Europe has been extended



all over the world. The prineiple of both i1g liberty, the
expression is unshackled freedom of the innate powerg of the human
spirit, the expression and vindication of individuality¥. Let us
never lcge sight of that principle.

There are abeut 100,000 chemists in the United Btates; two-
thirds of them being members of the American Chemical Boeciety.
There are perhaps 350,000 to A00,000 engineers in all categories,
and thousands more of physicists, geologlists, biologists,
bacteriolegists; and so on. Yet the need and demand for scientifie
effort has grown so rapidly thet there is a shortage of nearly all
types of scientists and englneers. Part of thig, it is true, is
due to the war situation, but that is by nc means the entire
angwer. Sclentific success breeds more posgibllities for success,

and the scientific world will never lack frontiers to explore and

The number of scientists must conform to the law of supply
and demend, just zsg do commodities in generzl. It has not been so

long ago since ve heard some people advoeate artificiel restrictions



on students in chemistry, because they feared that there would not
be enough jobg to go around. I have heard the same argument about
physicists, prior to World VWar II. Now it appears thet at least
for some years to come, our wo?ries will be about shortages of
gscientifie personnel of sll kinds, especially if military service
drains away from the colleges those young men who should now be
preparing themselves for their places in the scientific filelds.
Sometimes, in moments of frustration, one feels that the military
mind is indeed inflexible when it refuses tec face the serious
effect of present polieles on ocur scientifie and technologiecsl
preparedness.

In the remeining minutes, letfs turn from these several
broader problems of science to the more specific things whiech we
may expect during the coming years. First of all, I ghall mention
the gains which cheﬁistry, bacteriology, and medicine together
should be able to establish. To each of us, our health and our
life are zll-important. If scientific research can supply us with

the means to live longer in a state of buoyant good health, each of



ug has a deep personal interest. Already the life expectancy of
a white male at birth hasg risen seventeen years in thg last half-
century, and that of the white female twenty years. It is true
that muech, though by no means all, of this gain has come about by
saving lives during the yvears of infancy and childhood. Deaths
from the principal communicable diseases of childhood (measles,
scarlet fever, wbssping cough, and diphtheria) have been drametically
redug%d from 65;§Jggjabsut 2 per 100,000 since the turn of the
century. Similarly, typhold fever, tuberculosis,.influenxa,
prneumonia and childbirth have beeﬁ robbed of much of their death-
dealing by the new chemotherapeutic agents and antibioctics made
avallable by scientists for use by the physician.

At this point the horizon musgt 1ift further, because the life
that has beenisavgﬁ‘iﬁ infancy and childhood must be protected
from the diseases of middle and old age~-heart disease, arterio-
sclerosig, diabetes, and cancer. This frontier is being extended

day by day, as the newer sclentific developments are steadily meking

it possible to attack diseases which only the year before were the



masters of mortal man. There is no more reason for a man of 60
being old today than there was for a man to be old at 40 a half-
century ago. Our people demand the means for good health for a
longer period of their lives, and the scientists and industries based
on sclence are steadily and repidly making those means available to
them,

We hear much these deyvs azhout the high cost of living, end often
reference is made to the high cogt Qf medical csre. Ag a matter
of fact, the cost of medical care has risen considerably less than
the cost of food or clothing. Drugs have risen very little during

the past ten yearsy in fact; many of the most impcrtant medicinal
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gents, such as Insulin, the sulfa drugs, penicillin and cortisone,
have &ropped materially, even drastically, in price.

Closely connected with this matter of heslth is the problem of
world and netional population. Our world is growing at the rate
of almost 1% per vear, and this incresse has already brought us to
a population of about 2-1/2 billion people. We see it in our own
population figures, which show that we heve about 20 million more

persons in the United States than we had a decade age. Our country,



with its wide‘exganses of fertile land a%? its blessings of other
natural resources, can support meny millions more. Added to fhis
is our technology, the most advanced of 211 cmuntri¢$, which keeps
’our standard cf liviﬁg the highést in the wérld. There is nmk
need for anyone in,émr counﬁry to go hungry or unclothe&,

Unfortunztely, much of the resgt of the world is not so well
off, and this fact is regpansiblé for nmuch 5f the unrest and the
rash of wars which bresk out. Th@ golution of ﬁhé problem is not
simple, but the alleviation df much of the &ifficulty is not beyéﬁﬁ
the reach of the people of our globe,

Two things immédiately come to mind: more education and more
technolegy. Both set off a chain reaction of ﬁan@ficent results
which are far-reaching. Better education leads to higher living
st&néards, ags does tachnslggy. Each of these factors tends toward
better food supplies anﬁ more industrislizati
shown that both factors alsc tend to slow up popul&tich growthe.
Certainly the world can not go on indefinitely increasing its
population at the present rate, else in & few centuries tﬁere will

hardly be standing room, let alone enough food and resources to go



around. Technology, therefore, will be called on in growing
measure to help solve the over-riding problem of where and how our
descendants are going to live, if ét'all‘ The more quickly we can
help cther peoples, particularly the more backwsrd ones, to
industrialize, the more assured we may be of their and our own
future welfare,

+ In all this search for new weapons to lengthen our useful
lives, the scientists, including to an cutstanding degree the
chemists, have been the key figures. It is they who supply the
physician and the nutritionist with the tools which they so
expertly use, It is the scientists in university and industrial
laboratories who meke these things possible. It is they who make
the discoveries, and then develop procegses and iﬁprove them so that
drugs like insulin and penicillin and cortisone, which at first
are very expensgive, rapidly fall in price sc that the products are
brought within resch of a2ll. The facilities for sclentifie research
are expensive., Yet there is no invesiment in the future whose
results are more satisfactory.

I have used examples from the drug industry, with vhich I am
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best acquainted. Very similar things can be gaid about the

varioug other branches of science. Adhering to the chemical fiélﬁ
for a moment, and selecting a few more examples at random, we can |
foresee the followings new synthetic fibers in growing diversity
and number, which will satisfactorily supplement and often largely
replace every natural fiber we know, including woelj; plasties, both
old and new, which will bé called upon in ever greazter measure in
the home and in industry; ample supplies of industrial aslcohols

and benzene and toluene end other sclvents and basic chemicals
derived from cheap petroleum as a raw materialj and finally, the
development of chemical, physical, and electrical methods for

using lower grade raw meteriasls as we exhaust our available
supplies of the better grades. I am thinking particularly of the
recovery of ocur worn-out and eroded soils, which through generations
of neglect and abuse have now begun to give us uneasy thoughts;

and similarly, the use of poor grade minerals, like lower guality
aluminum ores, and particularly the taconite iron ore, which in the
next decade will become an immensely valuable natural resource,

available in stupendous quantities within our own country.
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Science in the coming years is 2150 going to give us much more
effective uses of atomic energy. Yes, we will have more powerful
atomic bombs; but potentially more important for the future of our
country and the world, we will have great advances and possibly
appreciable application of atomiec energy to our industrisl power
supply.

In speaking about radiocisotopes, there is much more than étamia
bombg and atomic-powered industry that comes to mind. Ve immediately
think of the uses of these easily detectable isotopes in determining
flawe in steel, as indicators of flow in o0il pipelines; as means
for determining chemical reaction mechanisms, ag blologic tools,
end as agents for detecting and sometimes curing human disease.
Just to illustrate the latter, in a2 single smell leboratory it is
now possible in one week to meke a quantity of a radiocactive gold
compound whose gamma rays are the egulvalent of all the redium in
the United States.

A11 the physicel sclences are thug moving forward on a broad

front. Improved methods of communication and recording, by radio,



television, microfilm and duplicating processes, should enable us
to keep up with the vastly growing amount of assembled knowledge
which will have to be erganized; gsorted, and selected before we,
who are in seientific and enginéering endeavor, will be able to
tsé it properly and efficiently.

These limited remarks about the physical sciences in the
years‘to come‘would be unbalanced if we did mnot refer to their
counterpart, namely, the social sciences. These‘can not be as
well organized or clasgsified azg the physical scienceé, but unlegs
we give heed to them, and fcstef and develop them, we may lose the
benefits fér which the scientists in our fields have lébored aﬁﬂ
thought so hard. In this tiﬁﬁ of world tensisn, we need both
materiel and idiological weapons, and our uses of the physical
sciences must be leavened by the discipline which the social
sciences are called an to provide.

Years ago BEdmund Burke, in the English Parliament, after
referring to fhe three estates, the lords spirituzl, the lords

temporal, and the commons, looked up at the reporters! gallery
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and said tﬁat they constituted the Fourth Estate, more important
than any of the cthﬁf three. To this Dr. Arthur D. Little, a
quarter of a century ago, added‘what he called a Fifth Estate, by
which he meant Scienée, end which he believed ﬁas degtined to play
an even greater part than itsfpfeﬁeaessors in the progress of the
world. "Thié Fifth Estaté“; sald Dr. Little, ”is composed of

those having the simpliecity to wcn?gr, the ability to qnesticn;

the power t§~generaiize;;.tha capecity té apply. It is, in short;
_~the company of thinkers, workers, expounders and practitioners

upon which the warldﬁis absolutely dependent for ﬁhe presarvatidn
and advencement of thai organized knowledge whieh we call Science.
‘The wafld aeeds'mcst a new tolerance, a new undérstanding, an
appreciation of the knowledge now at hand., TFor these it can lock
novhere with such confidence as to the members of the Fifth Estate.
L.et ug, therefore, recognize the obligation we are under. Ours ig the
duty and the privilege of bringing home to every man the wonders,
the significance, and the underlying harmony of the world in which
we live to the end that all undertakings may be better ordered, all

lives enriched, 211 spirits fortified.®



I can think of no better text for use by all of us. Perhaps
meetings such as this one provide good occasions for us to take

stock of where we are goiﬁg and what we should de.



