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Influence of the Past: An Interpretation
of Recent Development in the Context
of 200 Years of History
By A. HUNTER DUPREE

ABSTRACT:Although the eighteenth century spoke bravely

of internationalism in science, its scientists were put under
heavy pressure by the rise of the nation-state. Ease of communication in the nineteenth century made it seem as if science were the product of an international community, while
at the same time science was becoming more dependent on
nationally divided institutions for support. When in the
twentieth century the free flow of information ceased, it became clear how closely science was tied to the various national
units. The same pattern can be traced in the relation of basic
to applied research. The eighteenth century saw the two
brands of researchas closely linked, but in the nineteenth specialization drove the two activities wide apart to form separate
traditions. In the twentieth century military problemsbrought
basic and applied research together again. Likewise the same
pattern can be traced in the evolution of institutions within
national units. The eighteenth century could envision comprehensive scientific institutions, but the nineteenth century
created government,industrial, and university researchinstitutions in separate compartments. The problems of the midtwentieth century are defined by the basic relations among the
various institutions within the nation, the very relations which
the peculiar characteristicsof the nineteenth century had obscured.
A. Hunter Dupree, Ph.D., Berkeley, California, is Associate Professor
of History at
the University of California. He received his A.B. at Oberlin College and his M.A. and
Ph.D. at Harvard University. He is author of Science in the Federal Government: A
History of Policies and Activities to 1940 (1957) and also of a biography of Asa Gray,
1810-1888 (1959).
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IR Joseph Banks, President of the
Royal Society of London, was writ-

ing to his counterpart of the Institut de
France in 1804, at the time the war had
recently been renewed. He insisted that
it had "always been my wish to promote the scientific intercourse among
Nations-notwithstanding any political
divisons which might subsist between
them." Yet the hard facts of the struggle with Napoleon put his ideal under
strain. If "I cannot maintain a correspondence with learned Englishmen in
France, without being accused of employing them for political objects; and
if gentlemen of known reputation and
honour cannot visit your Country for
the purpose of giving and receiving scientific information, without being exposed on every turn of public affairs, to
the vile imputation of acting as Spies,
. . . it will be impossible for me-either
to preserve a constant intercourse of
good offices between the Men of Science in the two Nations; or to insure
for learned Frenchmen, who may come
to England, those marked attentions and
civilities, which it is my wish that they
should receive in time of war as well as
peace." 1
The scientist of the middle of the
twentieth century will smile at this lofty
ideal of the age of the philosophes. He
well knows that national interest has
become a paramount force in the affairs
of science, that continued intercourse
between the scientists of warring nations is beyond the imagination of practical men. Even while he smiles, however, the scientist harried by security
checks and the demands of military research looks back at the eighteenth century with a feeling that it was a paradise for science and a model which
1 Joseph Banks, London, to the President of
the First Class of the National Institute of
France, January 30, 1804, manuscript in the
historic letter file, Gray Herbarium, Harvard
University, Cambridge, Mass.

might apply in the nuclear age if only
men would be reasonable. Science
knows no nation, and any connection
between national interest and science,
where it cannot be ignored, is a matter
for shrugging apology.
THE RISE OF NATIONALISM
AND SCIENCE

Admiration for eighteenth-centuryinternationalism in science usually leads
to the quotation of sentiments such as
those of Sir Joseph, which can be found
in great numbers in the documents of
the years between 1770 and 1815. Nevertheless one must go on to ask: Why
does the ideal of the complete internationalism of science become so explicit
in the very years that the modern nation-state was taking shape? Is there
no historical connection between science
and the rise of nationalism? Is science,
unlike art, literature, religion, politics,
and philosophy, completely divorced
from one of the primary forces at work
during the past two centuries? The
very explicitness of the pronouncements
of the men of the era of the American
and French Revolutions is a sensitive indication that the rise of nationalism was
in fact straining the internationalismof
science. Sir Joseph Banks was eloquent
about the rights of scientists in wartime
precisely because he was under attack
in London by pamphlets, aptly signed
"Misogallus," which accused him of being a collaboratorwith the French. And
he was writing to the President of the
First Class of the Institut de France
not because communication was really
so free between the two warring countries, but rather because the unsporting
Napoleon had thrown so many vacationing Englishmen, members of the
Royal Society as well as others, into
jail with the collapse of the Peace of
Amiens.
The differencebetween the eighteenth
century and the twentieth lay not so
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much in the absence of a connection
between science and nationalism as in
the fact that science had not yet made
itself practically relevant to the affairs
of nations. The eighteenth-centuryman
took an intimate connection for granted.
The great exploring expeditions of the
late eighteenth century, the very ones
which developed the scientific corps of
naval expeditions to a high peak of specialization and efficiency, were inseparably mixed in their objectives. Louis
Antoine de Bougainville went around
the world in the joint service of science
and France. Captain James Cook combined his objectives in the same way.
For explorationsof such scope, both military support and a nationalistic motive
brought success where science alone was
insufficient. Hence the eighteenth century knew well that an intimate connection between science and the nationstate existed.
Illusion of internationalism
The insight of the eighteenth century
was lost, however, because of the peculiar experience of the nineteenth century. The general peace which lasted
from 1815 to 1914 provided the backdrop for scientific accomplishments of
unprecedented splendor. It was the
century of the rise of chemistry. It
was the century of Charles Darwin and
the coming of age of biology. Even
physics, seemingly so well worked out,
moved into a new period of creativity
before 1914. The great accomplishments of the nineteenth century seemed
to be the work of an international community. None of the Western nations
had a monopoly on science, and there
was little to suggest that the two overshadowing phenomena of the century,
the rise of science and the rise of
an exclusive nationalism, had anything
to do with one another.
The peculiar characteristic of Western civilization in the nineteenth cen-
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tury which masked the connection between science and nationalism was ease
of communication. Not only did the
fruits of technology provide steamships
and railroads to make communication
easier, but the possibility of the migration of people, and hence of knowledge,
from one part of the world to another
came within the reach of the masses in
Europe. This easy flow of people and
ideas over national borders,a flow which
had much to do with building the United
States into a great and populous nation, gave an illusion of the existence of
an international community for at least
the Western world. Science flowed over
national borders even more easily than
other kinds of ideas. Those who lament
American backwardness in science in
the nineteenth century often overlook
the fact that the very ease of communication with the scientific centers of Europe contributed to seeming backwardness. Alexis de Tocqueville is often
quoted on the lack of American interest in abstract science. He is less often
given credit for pointing out that the
availability of European research removed the necessity of the repetition of
such work inside the American national
unit.
The ease of international exchange of
scientific information all over the world
produced such striking results that most
scientists made the unspoken assumption that science was exclusively an international phenomenon completely divorced from the interests of nationstates. This assumption made it easy
to overlook a profound dependence of
science on the nation-state which was
growing up all during the century almost unnoticed. Science is dependent
on the institutions which house it and
give it support, however much individual reputations outshine their institutional setting. During the whole of
the nineteenth century after 1815 the
support of science polarized around na-
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community. A lack of free flow of peoples and information became a major
characteristic of the mid-twentieth century. Speed and ease of transportation
were irrelevant as national boundaries
became impenetrable barriers to the
movement of ideas. The scientists were
rightfully dismayed, for the feeder of
science in its great age, the nineteenth
century, was gone. At the same time,
they became aware of the hold that
their national institutions had on them.
Nations such as the United States
found uses for scientists which were intimately connectedwith survival. Much
Impenetrable barriers
as they regretted the loss of the old feelThe first World War gave science a ing of world-widecommunity,many saw
considerablejolt, and patterns of a close that the national interest in science reprelation between science and weapons resented new opportunities as well as
research emerged. The generation of inconvenient restrictions. The rapidity
scientists which fought the war never- with which this adjustment was made
theless concluded from their experience is one of the great themes of the histhat the national implications of scien- tory of science during the second World
tific research belonged to that one hor- War.
rible episode alone, and they emphasized
a more self-conscious international feelOTHER HISTORICAL DILEMMAS
ing than they had before the war.
The scientists who had reached maGeorge Ellery Hale shifted his attention from the National Research Coun- turity in 1939 had to make other
cil, which he had been instrumental in adjustments. These adjustments were
creating for the purpose of the United necessary in realms where history had
States war effort, even before hostilities placed them in situations that were
ceased. He saw the International Re- completely obscured by the scientists'
search Council, to which he turned his own ideas about their place in history.
energy, as the logical institutional de- Just as internationalism in science had,
velopment for the postwar world. Hence like free trade, seemed the natural orAmerican scientists shared little of the der of things because of unique factors
isolationism of their fellow citizens dur- operating in the nineteenth century, the
ing the 1920's, and some of them could relation of applied to basic researchprebelieve, in the interwar eddies of his- sented a historical problem to the gentory, that a true international commu- eration entering the war. They were
nity of science not only existed but also ill prepared to understand the diprovided all the support which science vision of responsibility among the instineeded.
tutions in their own national units. The
But under the blows of depression, movements sketched in the ideas contotalitarianism, and war the illusion of cerning nationalism and science can
a true international community for sci- also be traced in the relation of basic
ence vanished, along with all sorts of to applied science and in the instituother aspirations for a true international tional development within the nations.

tional institutions. Even the universities, German, British, and American, increasingly differentiatedthemselves from
one another along national lines. Certainly government efforts in science,
which were reaching huge proportions
before 1914, were very much tangled
with considerations of national interest.
This connection did not worry anyone
very much, however, because national
institutions, even government ones, participated in the free flow of information
which fed science such a rich fuel.
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Applied versus basic science
In the eighteenth century, while science was largely in the hands of the
genteel and technology largely in the
hands of artisans, the happy lack of
specialization allowed a free movement
between basic and applied research.
Alexander von Humboldt, Count Rumford, and in America Benjamin Franklin and Thomas Jeffersonall showed the
ability to combine an interest in science
as a system of philosophical ideas and
as a tool of men. If the eighteenthcentury accomplishment in science as
"ideas" overshadowed the practical results of science as "a tool of man," the
philosophes still kept the two enterprises in close range of one another.
The order of the nineteenth century
was specialization. The sciences themselves fragmented into specialties. In
addition, the spectrum which runs from
basic to applied science also became specialized. It would be easy to compile
long lists of the accomplishments of
basic research before 1914 and then
match them by equally impressive and
unprecedented achievements in technology. Even though basic science played
an increasing part in these technological marvels, quite clearly two different
groups of men wrought the discoveries
in basic and applied research. So far
apart did these two groups drift that
they lost touch with one another. The
basic scientist reserved his feeling of
fellowship for other basic scientists like
himself. He felt independent of the
man concerned with practical problems
and superior to him. And the results on
both sides of the gulf were so spectacular that the parochialism of both basic
and applied scientist became entrenched.
In the last third of the nineteenth century a fundamental change took place,
that is, the systematic harnessing of science to the problems of technology.
Applied science began to earn its repu-
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tation as the servant of man. Yet the
two separate groups tended to go their
separate ways as long as they had reasonable latitude in choosing the lines of
research they wished to follow.
The experienceof the first World War
suggested that a marked acceleration in
applied research, for instance concerning weapons, would quickly lead to
questions for which basic research had
no answers. At the same time the urgency of applied research drew off potential manpower from the supposedly
cloistered haunts of basic science. The
policy of the postwar period attempted
to perpetuate the separateness of the
two guilds. Occasional laments in the
1920's and 1930's indicate that thoughtful men feared that basic research was
somehow losing out to applied research,
but they did not explain clearly how advance in the applied area could detract
from basic research,and they did not do
very much about it. Weapons research
was generally so unpopular a field in
the interwar period that it provided
little impetus to applied research and
almost none at all to basic science.
On this theme too the generation of
scientists who had matured by 1939
found that they had to make most difficult adjustments. Many of them were
proud of being basic scientists, the
choosers of their own problems by criteria fiercely divorced from practical
considerations. Yet in the war effort
they found their skill as scientists
stretched to the utmost in solving problems which were, undeniably, terribly
practical in their immediate results.
What they had confidently left to the
engineers before the war now became
their business. And the engineer found
that he was dealing with basic questions. All along the spectrum from
basic to applied the gradations between
the bands became blurred. The myriad
definitions of basic and applied research
which have sprung up since the second
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World War have only emphasized the
impossibility of drawing a line. And
the basic scientist can no longer avoid
many of the dilemmas which the admitted practicality of his work entails.
National institutional structures
A third line of historical development
has played directly into the confusion of
the scientific scene since 1940. Because
many scientists were not aware of the
close tie between science and their own
national units, which the support of science entailed, they did not understand
clearly the internal institutional organization in which they worked. In the
United States especially the institutional structure was hard to understand
because it was less centralized than in
many of the other great scientific nations. Here again the eighteenth century and early nineteenth century had
produced plans for the organization of
science. Jefferson,John Quincy Adams,
and others in the early Republic, had
clearly envisioned a national university
and a full set of scientific institutions
for the country. They failed not in
conceiving the structure of the institutions but in reducing their plans to
working organizations. Their successors, who incidentally profited unawares
from the great peace of the nineteenth
century, created institutions as they
needed them without asking ultimate
questions about their nature and orientation. Great government scientific
research agencies arose under the guise
of mundane functions such as a Depot
of Charts and Instruments or to meet
the need for medical care among merchant seamen. Even the American university, which rose rapidly as the home
of scientific research after 1870, asked
few questions about its relation to other
scientific institutions, such as those in
the government, which were actually
senior to it.
Shortly after 1900 a division of labor

among the scientific institutions of the
country became firmly entrenched. The
government limited itself to those areas
of applied research which aided its own
operations or which served some special
segment of the population unable to provide for its own scientific service. The
farmers were the most conspicuous example of the special segment. The government had no responsibility for basic
research except in a few enclaves like
the Smithsonian Institution, and indeed,
congressmen asked very embarrassing
questions when an agency such as the
Biological Survey launched a program
too evidently basic science. And even
though government science prospered,
the men who chose its service seemed
somehow less pure than their confreres
elsewhere. Industry looked neither to
the government nor the universities for
research, but began to develop its own
laboratories. While one or two pioneers
allowed considerable latitude to their
scientists, the universal rule in industrial
research was to stick close to the problems related to the products of the company. The industrial research laboratory developed a world of its own, with
its own traditions.
Universitiesfoster basic science
The universities,formedbetween 1870
and 1900 and financed to a new state
of affluencein the twentieth century by
the largesse of great wealth, were the
keepers of basic research. It was their
business to foster science independent
of the vulgar uses which filled the minds
of the government or industrial scientist. In their graduate schools, the
universities trained scientists to a new
pitch of specialization, but those who
went into government and industry to
undertake applied science usually had
little effect on the academic institutions in which they had been trained.
Indeed the scientists who dwelled in the
halls of basic research had little sense
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of being encased in an institution at all,
much less one limited by its nationality.
The instances were few where equipment was so expensive and complicated
that the scientist had to think in large
scale terms as an institutional administrator rather than as an individual.
Americansociety possessed no mechanism for adjusting the relations among
science as housed in the government,
industry, and the universities. As long
as the comfortable division of labor
seemed to work, no one felt the need of
adjustment. Industry and government
accepted their role; the universities
gloried in theirs. Co-ordinationof their
activities seemed not only unnecessary
but also dangerous. The scientist of
1939 accepted this division as the natural order of things. He took his institutional arrangementsso completely for
granted that he tended to deny he had
any. He was a free agent in the universe, and anything modifying his complete and untrammeled individualism
was the worst of disasters.
New patterns emerge
In the despised haunts of applied science, however, new patterns had long
been emerging which changed the scientist's relation to his underlying institutions and indeed his whole way of conducting research. As early as 1880, the
Department of Agriculture stopped trying to be a university organized by divisions of knowledge and began shaping
itself around the problems it needed to
solve. Thus discovery did not come
out of nowhere. The unsolved problem
came first. Then specialists from various fields worked until a solution was
found. Specialists remained in their
own fields, but the problem brought
them together with other kinds of specialists in a team. A generation later
industry took up the same general approach. The results of this change of
method are spread across the face of
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the twentieth-century world. But the
scientist was no longer the lone hero,
choosing his problems and assaulting by
his unaided individual wit. The problem approach and team organization
were the engines which revolutionized
the relation of science to the military
at the outbreak of the second World
War.
In all three of the lines briefly
sketched above there was plenty of fuel
for the disillusionment of the scientist
who had reached maturity by 1939. He
thought science was international, soaring quietly above the fevered interests
of nations. He thought basic science
was unconcernedwith the uses to which
it was ultimately put. At least that was
none of his professional affair. He
thought that his position in the institutional structure of his nation was
either unimportant or nonexistent. The
world since 1939 has seemed triply
horrid.
Had the second World War joined the
first as a temporary disruption of these
three views of science in a vacuum, the
postwar organization of research, and
with it the life of the individual scientist, might have reverted to its nineteenth-century mold. Yet the postwar
scientific scene has shown no sign of
resembling even remotely the dominant
beliefs of the 1930's. A new age has
arrived which seems to be but a beginning.
THE

TWENTIETH-CENTURY

OUTLOOK

Internationalismin science in the midtwentieth century is not a description
of an actual state of affairs but rather
the glimmer of a distant goal. The
free interchange of information which
wrought such miracles in the nineteenth
century would do good service today,
but the factors which made it possible
have vanished. The national unit, with
its military stake in science, is more
robust than the international commu-
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nity. Any increase in flow not only requires painful negotiations but is tied
to the cause of internationalism in general. Science is not a separate sphere
which can be gaily international while
the world remains sundered. Scientists'
hopes lie with those of the rest of mankind.
The harnessing of whole national scientific establishments to military applications pulled all scientists, whether
they tagged themselves as basic or applied, into the same network. The most
seemingly esoteric of basic discoveries
are credited in advance with the possibility of practical applications. On the
other hand the most practical of problems call for theoretical solutions far
beyond the dreams of basic scientists.
The world is no longer amazed when a
formula becomes a bomb. And physicists working on bombs can complain
that the mathematicians who furnish
them formulae only work on the easy
questions. Nothing in the postwar
world, certainly not the thermonuclear
bomb or the penetration of space, has
lessened this interwoven pattern.
In the new institutional patterns the
other two changes are clearly reflected.
The national research establishment has
laid bare its underlying structure. The
neat, logical division of labor among
the government, industry, and the universities has broken down. In its place
stands a single structure linked together
by a network of grants, contracts, and
researchcorporations. The government,
by the very nature of its interest in
survival, is the major component in the
new structure. Both the universities
and industry look to it as the prime
source of research funds and clues for
the direction which research must take.
Yet the government has not simply
taken over science in the United States.
The phrase "federalism by contract"

more accurately describes the state of
affairs. Moreover, the problems of adjustment among the institutions of science are impossible to ignore.
None of the problems facing science
in the postwar world can be solved by
pointing to the limitations of the understanding of the generation which went
into the second World War. In a very
real sense that generation acted in response to the underlying historical realities instead of to their partial analysis of the place of science in history. In
the free world they quickly chose a more
limited allegiance than some distant and
unembodiedinternationalism. They immediately turned brains versed in theory to practical problems which were
relevant to the immediate crisis. They
began changing their institutions and
their relation to the government even
before the outbreak of hostilities. Although some in 1939 believed that science could go its way without facing
the problems of society, and although
some still talk as if they wish it were
so, scientists have not persisted in
acting as if they live in a special
vacuum.
It should help in perspective if not in
finding solutions to realize that science
has never operated in a vacuum according to rules of its own, however much
the nineteenth century made it seem to
do so. The major characteristics of
the postwar scientific establishmenthave
been many years in the making. Society faces a serious problem in digesting science as an integral part of its
structure. But this is not a completely
new problem or one more intractable
than many others. Scientists can still
seek solutions which recognize internationalism, the pursuit of knowledge for
its own sake, and individualism, but
they must seek them in the same context as the rest of mankind.

