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E can only guess what historians of the
“/ future will say about the condition of
present-day sociology. But it seems
safe to anticipate one of their observations.
When the Trevelyans of 2050 come to write
that histary—as they well might, for this clan
of historians promises to go on forever—
they will doubtless find it strange that so
few sociologists (and historians) of the
twentieth century could bring themselves, in
their work, to treat science as one of the
great social institutions of the time. They
will observe that long after the sociology of
science became an identifiable field of in-
quiry,} it remained little cultivated in a
world whete science loomed large enough to
present mankind with the chaice of destruc-
tion or survival. They may even suggest
that somewhere in the process hy which so-
cial scientists take note of the world as it is
and as it once was, a sense of values appears
to have become badly scrambled.

This spacious area of neglect may there-
fore have room for a paper which tries to
examine science as a social institution, not
in the large but in terms of a few of its
principal components.

% Presidential address read at the annual meet-
ing of the American Saciological Seciety, August,
1957.

1The rudiments of a sociolagy of science can
be found in an overview of the subject hy Bernard
Barher, Science and the Social Order, Glencae: The
Free Press, 1952; Bernard Barber, “Saciology of
Science: A Trend Report and Bibliography,” Cur-
rent Sociology, Vol. 5, No. 2, Paris: UNESCO, 1957,

A Calendar of Disputes over Priority, We
begin by noting the great frequency with
which the history of science is punctuated by
disputes, often by sordid disputes, over pri-
ority of discovery. During the last three
centuries in which modern science developed,
numerous scientists, both great and small,
have engaged in such acrimonious contro-
versy, Recall only these few: Keenly aware
of the importance of his inventions and dis-
coveries, Galileo bhecame a seasoned cam-
paigner as he vigorously defended his rights
to priority first, in his Defense against the
Calumnies and Impostures of Baldassar
Capar, where he showed how his invention
of the “geometric and military compass” had
been taken frotn him, and then, in Tkhe As-
sayer, where he flayed four other would be
rivals; Father Horatio Grassi, who tried “to
diminish whatever praise there may be in
this [invention of the telescope for use in
astranomy| which belongs to me”; Christo-
pher Scheiner, who claimed to have been
first to ohserve the sunspots (although, un-
known to both Scheiner and Galileo, Johann
Fabricius had puhlished such observations
before); an unspecified villain (probably
the Frenchman Jean Tarde) who “attempted
to rob me of that glory which was mine, pre-
tending not to have seen my writings and
trying to represent themselves as the ariginal
discoverers of these marvels”; and finally,
Simen Mayr, who “had the gall to claim that
he had observed the Medicean planets which
revolve about Jupiter hefore I had [and
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used] a sly way of attempting to estahlish
his priority.” 2

The peerless Newton fought several bat-
tles with Robert Hooke over priority in ap-
ties and celestial mechanics and entered into
a long and painful controversy with Leibniz
over the inventien of the calculus, Hogke,3
who has been described as the “universal
claimant” because “there was scarcely a dis-
covery in his time which he did not conceive
himself to claim,” (and, it might be added,
often justly so, for he was one of the most
inventive men in his century of genius),
Hooke, in turn, contested priority not conly
with Newton but with Huygens over the
important invention of the spiral-spring bal-
ance for regulating watches to eliminate the
effect of gravity.

The calendar of disputes was full also in
the eighteenth century. Perhaps the most
tedious and sectarian of these was the great
“Water Controversy” in which that shy, rich,
and noble genius of science, Henry Caven-
dish, was pushed into a three-way tug-of-war
with Watt and Lavoisier over the question of
which one had first demonstrated the com-
pound nature of water and thereby removed
it from its millennia-long position as one of
the elements. Earthy battles raged also over
claims to the first discovery of heavenly
bodies, as in the case of the most dramatic
astronamical discovery of the century in
which the Englishman John Couch Adams
and the Frenchman Urban Jean LeVerrier

2 Galilea, The Assaver, 1623, translated by 5till-
man Drake in Discaveries and Opinions of Galileo,
New York: Doubleday, 1957, pp. 232-233, 245,
Galilea thought it crafty of Mayr to date his boaok
as published in 1609 by using the Julian calendar
without indicating that, as a Protestant, he had not
accepted the Gregorian calendar adopted by "us
Catholics” which would have shifted the date of
publication ta January 1610, when Galilea had
reported having made his first observations. Later
in this paper, I shall have more to say about the
implications of attaching impartance to such short
intervals separating rival claims ta priority.

3 For scholarly reappraizals of Hooke's rele in
developing the thear:: of gravitation, se¢ Louis
Diehl Patterson, “Hooke's Gravitation Theary and
Its Influence on Newton,” Isis, 4¢ (November,
1949}, pp. 327-341; 41 (March, 1930}, pp. 32-45;
and E, N. da C. Andrade, “Rabert Haoke," Wilkins
Lecture, Proceedings of the Roval Society, Series B,
Bialogical Sciences, 137 {24 Tuly, 195¢}. The recent
biography by Margaret 'Espinasse is too uncritical
and defensive of Haooke to be satisfactory; Robesrt
Hoaoke, Landan: Heinemann, 1956.
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inferred the existence and predicted the po-
sition of the planet now known as Neptune,
which was found where their independent
computations showed it would he. Medicine
had its share of conflicts over priority; for
example, Jenner believed himself first to
demonstrate that wvaccination afforded se-
curity against smallpox, but the advacates
of Pearsan and Rahaut helieved otherwise.

Throughout the nineteenth century and
down to the present, disputes over priority
continued to be frequent and intense. Lister
knew he had first introduced antisepsis, but
others insisted that Lemaire had done so he-
fore. The sensitive and modest Faraday was
wounded by the claims of others to several of
his major discoveries in physics: one among
these, the discavery of electra-magnetic ro-
tation, was said to have heen made hefore
by Wollaston; Faraday’s onetime mentor,
Sir Humphrey Davy (who had himself been
involved in similar disputes) actually op-
posed Faraday’s election to the Royal So-
ciety on the ground that his was not the
ariginal discovery.! Laplace, several of the
Bernoullis, Legendre, Gauss, Cauchy were
only a few of the giants among mathemati-
cians embroiled in quatrels over priority.

What is true of physics, chemistry, as-
tronomy, medicine and mathematics is true
also of all the other scientific disciplines, not
excluding the social and psychological sci-
ences, As we know, sociclogy was officially
barn only after a long period of abnarmally
severe labor. Nor was the postpartum any
more tranquil. It was disturbed by violent
controversies hetween the followers of St.-
Simon and Comte as they quarreled over the
delicate question of which of the two was
the father of sociology and which merely
the obstetrician. And to come to the very
recent past, Janet is but one amaong several
to have claimed that they had the essentials
of psycho-analysis before Freud.

To extend the list of priority fights would
he industrious and, for this occasion, super-
fluous. For the moment, it is enough to nate
that these controversies, far from being a
rare exception in science, have long been fre-
quent, harsh, and ugly. They have practi-
cally become an integral part of the social

4 Bence Jones, The Life and Letiers of Faraday,
London: Longmans, Green, 1870, Vol I, pp. 336-
352.
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relations between scientists, Indeed, the pat-
tern is so common that the Germans have
characteristically compounded a word for it,
Prioritdtsstreit. '

On the face of if, the pattern of conflict
over priority can be easily explained. It
seems to be merely a consequence of the
same discoveries being made simultaneously,
or nearly so, a recurrent event in the history
of science which has not exactly escaped the
notice of sociclogists, or of others, at least
since the definitive work of William Ogburn
and Dorothy Thomas. But on second glance,
the matter does not appear quite so simple.

The bunching of similar or identical dis-
coveries in science is only an occasion S for
disputes owver priority, not their cause or
their grounds. After all, scientists alse know
that discoveries are often made independ-
ently. (As we shall see, they not only know
this but fear it, and this often activates a
tush to ensure their priority.) It would there-
fore seem a simple matter for scientists to
acknowledge that their simultanecus dis-
coveries were independent and that the ques-
tion of priority is consequently beside the
point. On occasion, this is just what has
happened, as we shall see in that most mov-
ing of all cases of noblesse oblige in the his-
tory of science, when Darwin and Wallace
tried to outdo one another in giving credit
to the other for what each had separately
worked out. Fifty vears after the event,
Wallace was still insisting upon the contrast
between his own hurried work, written within
a week after the great idea came tc him, and
Darwin's wotk, based on twenty years of
collecting evidence. “J was then (as often
since) the ‘young man in a hurry,'” said the
reminiscing Wallace; ‘“ke, the painstaking
and patient student seeking ever the full
demonstration of the truth he had discovered,
rather than te achieve immediate personal
fame.” ¢

5 And not always even the accasion. Disputes
over priority have accurred when alleged or actual
anticipations of an idea have been placed decades
or, at times, even centuries or millennia earlier,
when they are generally described as “rediscaveries,”

8 This remark is taken from Wallace's commien-
tary at the semi-centemary of the joint discovery,
a classie of self-abnegation that deserves to be res-
cued from the near-oblivion into which it has
fallen. Far a transcript, see James Marchant, Al-
fred Russel Wallace: Letlers and Reminiscences,
New York: Harper, 1916, pp. 91-96,
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On other occasions, self-denial has gone
even further. For example, the incomparable
Euler withheld his long “sought solution to
the calculus of variations, until the twenty-
three-year-old Lagrange, who had develaped
a new methad needed to reach the solution,
could put it into printé, “‘so as not to de-
prive you,” Euler informed the young man,
‘of any part of the glory which is your
due. 7 Apart from these and many other
examples of generosity in the annals of
science, there have doubtless been many
more that never found their way into the
pages of history. Nevertheless, the recurrent
struggles for priority, with all their intensity
of affect, far overshadow these cases of
noblesse oblige, and it still remains necessary
ta account far them.

Alleged Sources of Conflicts over Priovity,
One explanation of these disputes would
tegard them as mere expressions of human
nature. On this view, egotism is natural to
the species; scientists, being human, will
have their due share and will sometimes
express their egotism through self-aggrandiz-
ing claims to priority. But, of course, this
interpretation. does not stand up. The history
of social thought is strewn with the corpses
of those who have tried, in their theory, to
make the hazardous leap from human nature
to particular forms of sacial conduct, as has
heen observed from the time of Montesquieu,
through Comte and Durkheim, to the pre-
sent.?

A second explanation derives these con-
flicts not from the original nature shared by
all men, but from propensities toward ego-
tism found among some men, It assumes
that, like other occupations, the occupation
of science attracts some ego-centered people,
and assumes further that it might even
attract many such people, who, hungry for
fame, elect to enter a profession that prom-
ises enduring fame to the successful. Unlike

TE. T. Bell, Men of Mathematics, New York:
Simon and Schuster, 1937, pp. 155-156. And see
the compatable act af genercsity on the part of the
venerable Legendre toward the mathematical genius,
Niels Abel, then in his twenties, ibid, p. 337.

2 Emile Durkheim had traced this basic theme
in sociological theory as early as his Latip thesis af
1292, which has fortunately been trapslated into
French for the henefit of some of us later saciola-
gists, See his Montesquien et Roussean: Précursenrs
de la Sociologie, Paris: Marcel Rivigre, 1953, esp.
Chapter L
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the argument from nature, this one, dealing
with processes of self-selection and of social
selection, is not defective in principle. It is
possible that differing kinds of personalitjes
tend to be recruited by various occupations
and, though I happen to doubt it, it is
possible that quarrelsome or contentious
personalities are especially apt to be attracted
to science and recruited into it. The extent
to which this is so is a still unanswered
question, but developing inquiry into the type
of persanality characteristic of those entering
the various professions may in due course
discover how far it is 509 In any event, it
should not be difficult to find some aggressive
men of science.

But even should the processes of selection
result in the recruitment of contentious men,
there are theoretical reasons for believing
that this does not adequately account for the
great amount of contention aver priority that
flares up in science. For one thing, these
controversies often involve men of ordinarily
modest disposition who act in seemingly self-
assertive ways only when they come to
defend their rights to intellectual property.
This has often been remarked, and same-
times with great puzzlement. As Sir Hum-
phrey Davy asked at the time of the great
Water Controversy between Cavendish and
Watt, how does it happen that this conflict
aver priority should engage such a man as
Cavendish, “unambitious, unassuming, with
difficulty . . . persuaded to bring forward
his important discoveries . and .
fearful of the voice of fame.'!? And the
biographer of Cawendish, writing about the
same episode, describes it as ‘“a perplexing
dilernma. Two unusually medest and unam-
bitious men, universally respected for their
integrity, famous for their discoveries and
inventions, are suddenly found standing in
a hostile position towards each other. . . ' 11

9 Information about this is sparse and unsatis-
factory. As a bare beginning, a study of the The-
matic Apperception Test protocols of 64 eminent
biolagical, physical, and social scientists faund na
signs of their being “particularly ageressive,” Anne
Roe, The Making of a Scientist, New York: Dadd,
Mead, 1953, p. 192,

10 8ir Humphrey Davy, Collected Works, VI,
p. 128, quated by Gearge Wilsan, The Life of the
Honorable Henry Cavendish, London, 1851, p. &3.

11 Wilson, ap. cit., p. 64. There can be little
doubt ahaut the unassuming character of Cavendish,
the patholagically shy recluse, whase unpublished
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Evidently, ingrained egotism is not re-
quired to engage in a fight for priority.

A second strategic fact shows the inade-
quacy of explaining these many struggles as
owing to egotistic personalities. Very aften,
the principals themselves, the discoverers or
inventors, take no part in arguing their
claims to priority (or withdraw from the
controversy as they find that it places them
in the distasteful role of insisting upon their
own merits or of deprecating the merits of
their rivals). Instead, it is their friends and
followers, ar other more detached scientists,
who commaonly see the assignment of priority
as a moral issue that must be fought to a
conclusion. For example, it was Wollaston’s
friends, rather than the distinguished scien-
tist himself, whe insinuated that the young
Faraday had usurped credit for the experi-
ments on electro-magnetic rotation.'? Simi-
larly, it was Priestley, De Luc and Blagden,
“all men eminent in science and of unblem-
ished character,” who embroiled the shy
Cavendish and the unassertive Watt in the
Water Controversy.'® Finally, it was the

natehooks were crowded with discoveries disprov-
ing then widely-held theories and anticipating dis-
caveries not made again for a lang time to come.
He stands as the example a ferfiori, far even such
a man as this was drawn inta a contraversy over
priority.

The histary of science evidently has its awn
brand of chain-reactions. It was the reading of
Wilson's Life af Cavendish with its report of Caven-
dish’s long-fargotten experiment an the sparking
of air over alkalis which led Ramsay (just as the
same experiment led Rayleigh} ta the discavery of
the element argon. Both Rayleigh and Ramsay
delicately set out their respective claims ta the
discovery, claims not easily disentangled since the
two had been in such close touch. They finally
agreed to joint publication as “the anly solution®
to the problem of assigning appropriate credit.
The episode gave rise ta a great controversy over
priority in which neither of the discaverers would
take part; the debate is continued in the biogra-
phies af the two: by the old friend and eallabo-
ratar of Ramsay, Morris W. Travers, in 4 Life of
Sir William Ramsay, London: Edward Arnold Ltd.,
1956, pp. 100, 121-122, 292, passim; and by the
san of Lord Rayleigh, Johe Willigm Struté: Thivd
Baron Rayleigh, London: Edward Arnold, 1924,
Chapter XI.

12 Jones, ap. cit., pp. 351-352; see also the in-
formative haok by T. W. Chalmers, Historic Re-
seavches: Chapiers in the History of Physical and
Chemical Discovery, New Yark: Seribner’s, 1952,
p. 54.

14 This is the contemporary judgment by Wilson,
op. cit., pp. 63—64.
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quarrelsome, eminent, and justly esteemed
scientist Francols Arago (whom we shall
meet again) and a crowd of astronomers,
principally in France and England but alse
in Germany and Russia, rather than “the
shy, gentle and unaffected” co-discaverer of
Neptune, Adams, who stitred the pot of
cenflict aver priority until it beiled over and
then simmered down into general acknowl-
edgment that the planet had been independ-
ently discovered by Adams and LeVerrier.*4
And so, in one after another of the historic
quarrels over priority in science,

Now these argumentative associates and
bystanders stand to gain little or nothing
from successfully prosecuting the claims of
their candidate, except in the pickwickian
sense of having identified themselves with
him or with the nation of which they are all
. a part. Their behavior can scarcely be ex-
- plained by egotism. They do not suffer from
rival claims te precedence. Their personal
status is not being threatened. And vet, over
and again, they take up the cudgels in the
status-hattle '5 and, uninhibited by any sem-
blance of indulging in self-praise, express
their great moral indignation over the out-
rage being perpetrated upen their candidate.

This is, I believe; a particularly significant
fact, For, as we know from the sociological
- theory of institutions, the expression of dis-
interested moral indignation is a signpost
- announcing the violation of a social norm.'%
Although the indignant bystanders are them-
selves not injured by what they take to be

1¢Sir Harald Spencer Jones, “John Cauch
Adams and the Discovery of Neptune,” teprinted
in James R. Newman, The World of Mathematics,
New York: Simaon and Schuster, 1956, I1, pp. 822~
839, A list of cases in which assaciates, rather than
principals, took the lead in these conflicts is a
very long one. I do not include it here.

13 Sametimes, of coutse, they act as judges and
arbitrators rather than advocates, as was true of
Lyell and Hooker in the episode involving Darwin
and Wallace. But, as we shall see, the same institu-
tional norms are variously called into play in all
these cases.

18 Far an acute analysis of the theoretical place
of moral obligation, and its correlate, maral indigna-
tion, in the theory of institutions, particularly as
this was developed in the long course of Durk-
heim’s work, see Talcott Parsons, The Structure of
Saocial Action, Glencae: The Free Press, 1949, pp.
368-470; for further formulations and citations of
additional literature, szee R. K. Merton, Social
Theary and Social Structure, Glencoe: The Free
Press, 1957 {rev, ed.}, pp. 361 ff,
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the mishehavior of the culprit, they respond
with hestility and want to see “fair play,” to
see that behavior conforms to the rules of
the game. The very fact of their entering
the fray goes to show that science is a social
institution with a distinctive body of norms
exerting moral authority and that these norms
are invoked particularly when it is felt that
they are being violated. In this sense, fights
over priority, with all their typical vehe-
mence and passionate feelings, are not merely
expressions of hot tempers, although these
may of course raise the temperature of con-
troversy; basically, they constitute responses
to what are taken te be viclations of the
institutional norms of intellectual property.

INSTITUTIONAL NORMS OF SCIENCE

To say that these frequent conflicts over
priority are rooted in the egotism of human
nature, then, explains next to nothing; to
say that they are rooted in the contentious
personalities of those recruited hy science
may explain part, but not enough: to say,
however, that these conflicts are largely a
consequence of the institutional norms of
science itself comes closer, I think, to the
truth. For, as T shall suggest, it is these
norms that exert pressure upon scientists to
assert their claims, and this goes far toward
explaining the seeming paradox that even
those meek and unaggressive men, ordinarily
slow to press their own claims in other
spheres of life, will often do so in their
scientific work.

The ways in which the norms of science
help produce this result seem clear encugh.
On every side, the scientist is reminded that
it is his role to advance knowledge and his
happiest fulfillment of that role, to advance
knowledge greatly. This is only to say, of
course, that in the institutian of science
originality is at a premium. For it is through
originality, in greater or smaller increments,
that knowledge advances. When the institu-
tion of science works efficiently, and like
other social institutions, it does not always
do so, recognition and esteem accrue to those
who have hest fulfilled their roles, to those
who have made genuinely original contribu-
tions to the common stack of knowledge.
Then are found those happy circumstances in
which self-interest and moral obligation coin-
cide and fuse.
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Recognition of what one has accomplished
is thus largely a motive derived from institu-
tional emphases. Recognition for originality
becomes socially validated testimony that
one has successfully lived up to the most
exacting requirements of one's role as scien-
tist. The self-image of the individual scientist
will alse depend greatly on the appraisals
by his scientific peers of the extent ta which
he has lived up to this exacting and critically
impartant aspect of his role, As Darwin once
phrased it, “My love of natural science . . .
has been much aided by the ambition to be
esteemed by my fellow naturalists.”

Interest in recognition,!® therefore, need
not he, though it can readily become, simply
a desire for self-aggrandizement or an ex-
pression of egotism. It is, rather, the maotiva-
tional counterpart on the psychological plane
to the emphasis upon originality on the
institutional plane. It is not necessary that
individual scientists begin with a lust for
fame; it is enough that science, with its
abiding and often functional emphasis on
originality and its assigning of large rewards
for originality, makes recognition of priority
uppermost. Recognition and fame then
become symbol and reward for having done
one's joh well,

This means that long before we know
anything about the distinctive persanality
of this or that scientist, we know that he will
be under pressure to make his contributions
to knowledge known to other scientists and
that they, in turn, will be under pressure to
acknowledge his rights to his intellectual
property. To be sure, some scientists are
mare vulnerahle to these pressures than
others—some are self-effacing, others self-
assertive; some generous in granting recogni-
tion, others stingy. But the great frequency
of struggles over priority does not result
metely from these traits of individual scien-

7Tt is not anly the institution of science, of
course, that instills and reinforces the cancern witly
recognition; in some degree, all institutions da.
This is evident since the time W, I. Thommas included
‘recognition’ as one of what he called “the four
wishes" of men. The point is, rather, that with its
emphasis on ariginality, the institution of science
greatly reinfarces this concern and indirectly leads
scientists to vigorous self-assertion of their priority.
For Thomas’s fullest account of the four wishes,
see The Unadjusied Girl, Bostan: Little, Brown,
1925, Chapter 1.
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tists but from the institution of science,
which defines originality as a supreme value
and thereby makes recognition of one’s
originality a major concern.$

When this recognition of priority is either
not granted or fades from view, the scientist
loses his scientific property. Although this
kind of property shares with other types
general recognition of the “owner’s” rights,
it contrasts sharply in all other respects.
Once he has made his contribution, the
scientist no longer has exclusive rights of
access to it, It becomes part of the public
domain of science. Nor has he the right of
regulating its use by others by withholding
it unless it is acknowledged as his. In short,
property rights 19 in science become whittled
down to just this one: the recognition by
others of the scientist’s distinctive part in
having brought the result into being.

It may be that this concentration of the
numetrous rights ordinarily bound up in other
forms of property into the one right of recog-
nition. by others helps praduce the great
concentration of affect that commonly
characterizes disputes over priority. Often,
the intensity of affect seems disproportionate
to the accasion; for example, when a scientist
feels he has not been given enough recogni-

8 In developing this view, I do net mean to
imply that scientists, any more than other men, are
merely obedient puppets doing exactly what social
institutions require of them, But I de mean ta say
that, like men in other institutional spheres, sci-
entists tend to develop the walues and to channel
their motivations in directions the institution de-
fines for them. Far an extended formulatian of the
general theory of institutionalized motivation, see
Talcott Parsomns, Essays in Sociological Theory,
Glencoe: The Free Press, 1954 (rev. ed.}, esp.
Chapters IT and IIT.

19 That the nation of property is part and
parcel of the institution of science can be seen
fram the language employed by scientists in speak-
ing of thefr work. Ramsay, for example, asks Ray-
leigh’s “permission ta laak into atmospheric nitro-
gen” on which Rayleigh had been working; the
young Clerk Maxwell writes William Thomson, “I
da net know the Game laws and Patent laws of
science . . . but I certainly intend to poach amang
your electrical images”; Norbert Wiener describes
“differential space, the space of the Brownjan ma-
tion"” as “wholly mine in its purely mathematical
aspects, whereas I was anly a funier partner in the
theary of Banach spaces.” Borrowing, trespassing,
poaching, credit, stealing, a concept which ‘“he-
longs" to us—these are anly a few of the many
terms in the lexicon of property adopted by scien-
tists as a matter of course,
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tion for what is, in truth, 2 minor contribu-
tion to knowledge, he may respond with as
much indignation as the truly inventive
scientist, or even with more, if he secretly
senses that this is the outermost limit of
what he can reasonably hope to contribute *
This same concentration of preperty-rights
into the one right of recognition may also
account for the deep moral indignation ex-

20 Some of this had occurred to Galileo in his
caunterattack an Sarsi (pseudanym for Grasel):
“Only too clearly does Sarsi show his desire to
strip me completely of any praise. Not content
with having disproved our reasoning set forth to
explain the fact that the tails of comets sometimes
appear to be bent in an are, he adds that nathing
new was achieved by me in this, as it had zll been
published long age, and then refuted, by Johann
Eeplet, In the mind of the reader wha goes no
more deeply than Sarsi's account, the idea will
remain that I am not only a thief of other men's
ideas, but a petty, mean thief at that, who goes
abaut pilfering even what has been refuted. And
who knows; perhaps in Sarsi's eves the pettiness
af the theft does nat render me more Blameworthy
than I would be if I had bravely applied myself
to greater thefts. If, instead of filching some trifle,
I had more nably set myself to search out books by
same reputable author not as well known in these
parts, and had then tried ta suppress his name and
attribute all his labors ta myself, perhaps Sarsi
would conzider such an enterprise as grand and
herci¢ as the other seems to him cowardly and
abject.” (Galileo, The Assayer, op. cit,, pp. 261-
262.)

This type of reaction to what I deseribe as the
“professional adumbrationist’” (in the unpublished
part of this paper) was expressed also hy Benja-
min Franklin after he had suffered from claims by
athers that they had first warked out the experi-
ment of the lightning kite. As he said {n part (the
rest of his observations are almast equally in
point), “The smaller your invention is, the more
maortification vau receive in having the credit of
it disputed with you by a rival, wham the jealousy
and envy af others are ready to suppart against
vou, at least so far as to make the point doubtful.
It is nat in itself of importance enough for a dis-
pute; no one would think vour proofs and reasans
worth their attention: and yet if wyou do not
dispute the point, and demonstrate your right,
yau not only lose the eredit af being in that
instance ingenions, but you suffer the disprace of
not being ingemuous; nat only of hbeing a plagiary
but of being a plagiary for trifles. Had the in-
vention been greater it would have disgraced wou
less; for men have not so contemptible an idea
of him that robs for gold on the highway, as of
him that can pick pockets for balf-pence and
farthings.” (Quated in the informed and far-reach-
ing monagraph by I. B. Cohen, Frauklin and
Newton, Philadelphia: The American Philosaphical
Society, 1936, pp, 75-76.}
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pressed by scientists when one of their
number has had his rights to priority denied
ot challenged. Even though they have no
personal stake in the particular episode, they
feel strongly about the single property-norm
and the egpression of their hostility serves
the latent function of reaffirming the moral
validity of this norm.

National Claims to Priority. In a world
made up of national states, each with its own
share of ethnocentrism, the new discovery
redounds to the credit of the discoverer not
as an individual only, but alse as a national.
From at least the seventeenth century, Bri-
tons, Frenchmen, Germans, Dutchmen, and
Italians have urged their ceuntry’s claims
to priority; a little later, Americans entered
the lists to make it clear that they had
primacy.

The seventeenth-century English scientist
Wallis, for example, writes: “I would very
fain that Mr, Hooke and Mr, Newton would
set themselves in earnest for promoting the
designs ahout telescopes, that others may not
steal from us what our nation invents, only
tor the neglect to publish them ourselves.”
S0, also, Halley says of his comet that “if
it should return according to our prediction
about the year 1758 [as of course it did],
impartial posterity will not refuse to ac-
knowledge that this was first discovered by
an Englishman.' 2!

Or to move abruptly to the present, we
see the Russians, now that they have taken
a powerful place on the world-scene, begin-
ning ¢o insist on the national character of
science and on the importance of finding out
who first made a discovery. Although the
pattern of national claims to priority is old,
the formulation of its rationale in a Russian
journal deserves quotation if only because
it is so vigorously outspoken:

Marzxism-Leninism shatters into bits the cos-
mopolitan fiction concerning supra-class, non-
national, “universal” science, and definitely
praves that science, like all culture in madern
society, is national in form and class in con-
tent. . . . The slightest inattention to questions
of priority in science, the slightest neglect of
them, must therefore be condemned, for it
plays into the hands of our enemies, who
cover their Ideological aggression with cosma-

2 Louis T. Mare, fsaae Newton, New Vork:
Scribner's, 19434, pp. 146-147, and pp. 241; 427472,
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politan talk about the supposed non-existence
of questions of priotity in science, ie., the
questions concerning which peaples [here, be
it nated, collectivities displace the individual
selentist] made what contribution to the gen-
eral store of world culture . . . [And sum-
marizing the answers to these questions in
compact summary] The Russian people has
the richest histary, In the course of this his-
tory, it has created the richest culture, and
all the other countries of the world have drawn
upon it and continue to draw upon it ta this
day.22

Against this background of affirmatien,
one can better appreciate the recent state-
ment by Khrushchev that “we Russians had
the H-homb before you” and the comment
by the New York Times that “the question
of priority in the explosion of the hydrogen
homb is . . . a matter of semantics,” to be
settled only when we know whether the
“prototype-bomb” ot the full-fledged boemb”
is in question.??

The recent propensity of the Russians to
claim priority in all manner of inventions
and scientific discoveries thus energetically
reduplicates the earlier, and now less farceful
though far from wvanished, propensity of
other nations to claim like priorities. The
restraint often shown by individual scientists
in making such claims becomes rather incon-
spicuous when official or self-constituted
representatives of nations put in their claims.

THE REWARD-SYSTEM IN SCIENCE

Like other institutions, the institution of
science has developed an elaborate system for
allacating rewards to those who variously live
up to its norms. Of course, this was not al-
ways so. The evclution of this system has
heen the work of centuries, and it is probahly
far from finished. In the early days of modern
science, Francis Bacon could explain and

22 An editorial, “Against the Bourgeais Ideclogy
of Cosmopolitanism,"” Vograsy filasefi, 1948, Na. 2,
as translated in the Current Digest of the Soviet
Press, February 1, 1949, Vol. 1, No. 1, pp. 9-10Q, 12,
For an informed account, see David Jaravsky,
“Saviet Views on the History of Science,” Isis, 46
(March, 1955), pp. 3-13, esp. at pp. 9n. and 11,
which treat of changing Russian attitudes toward
priarity and simultanecus invention; see also
Mertan, Social Theory and Social Structure, ap. cit.,
pp. 556560,

23 New Yaork Times, July 27, 1957, p. 3, col. L.
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complain all in gne by saying that “it is
enough to check the growth of science, that
efforts and labours in this field go unre-
warded. . . . And it is nothing strange if a
thing not held in honour does not prosper.’'2¢
And a half-century later, much the same
could be said by Thomas Sprat, the Bishop
of Rochester, in his official history of the
newly-established Royal Society:

. It i5 not to he wonder’d, if men have not
been very zealous about those studies, which
have been so farr remov'd, from present hene-
fit, and from the applause of men. For what
should incite them, to bestow their time, and
Art, in revealing to mankind, those Mysterles
for which, it may be, they would be onely
despis'd at last? How few must there needs
he, who will be willing, to be impaverish'd
for the common good? while they shall see
all the rewards, which might give life to their
Industry, passing by them, and bestow'd on
the deserts of easier studies? 25

The echa of these complaints still rever-
berates in the halls of universities and scien-
tific societies, but chiefly with regard to
material rather than honorific rewards. With
the growth and professienalization of science,
the system of honorific rewards has become
diversely elaborated, and apparently at an
accelerated rate.

Heading the list of the immensely varied
forms of recognition long in use is eponymy,

24 Francis Bacon, Neovum Organum, trans. by
Ellis and Spedding, London: Routledge, n. d.
Bool I, Aphorism XCI. The ellipsis in the text
above was for brevity's sake; it should be filled
aut here below becauge of the pertinence of what
Bacan went an ta say; “Far it does not rest with
the same persons to cultivate sciences and to re-
ward them. The growth of them comes fram great
wits, the prizes and rewards of them are in the
hands of the peaple, or of great persons, who are
but in wvery few cases even moderately learned.
Moreover this kind of progress is not only unre-
warded with prizes and substantial benefits; it
has not even the advantage of popular applause.
Far it is a greater matter than the generality of
men can take in, and is apt to be averwhelmed and
extinguished by the gales of popular opinions.”

25 Thomas Sprat, The History of the Royal
Society, Londaon, 1667, p. 27,

2% Galileo hegins his “Message fram the Stars
announcing his discavery of the satellites of Jupiter,
with a paean to the practice of epanymy which
opens with these words: “Surely a distinguished
public service has been rendered by those wha have
protected from envy the noble achievements aof
men who have excelled in virtue, and have thus
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the practice of affixing the name of the scien-
tist te all or part of what he has found, as
with the Copernican system, Hocke's law,
Planck’s constant, or Halley's comet. In this
way, scientists leave their signatures indelibly
in history; their names enter into all the
scientific languages of the world.

At the rugged and thinly populated peak
of this system of eponymy are the men whao
have put their stamp upon the science and
thought of their age. Such men are naturally
in very short supply, and these few some-
times have an entire epoch named after them,
as when we speak of the Newtonian epoch,
the Darwinian era, ot the Freudian age.

The gradations of epanymy have the char-
acter of a Guttman scale in which those men
assigned highest tank are also assigned
lesser degrees of honorific recognition, Ac-
cordingly, these peerless scientists are typi-
cally included also in the next highest ranks
of eponymy, in which they are credited with
having fathered a new science or a new
branch of science {at times, according to the
heroic theory, through a kind of partheno-
genesis for which they apparently needed
no collahorators). Of the illustrious Fathers
of this or that science (or of this or that
specialty), there is an end, but an end not
easily reached. Consider only these few,
culled from a list many times this length:

Morgagni, the Father of Pathology
. Cuvier, the Father of Palaeantology

Faraday, the Father of Electrotechnics

Daniel Bernoulli, the Father of Mathematical
Physies

Bichat, the Father of Histology

van Leeuwenhoek, the Father of Protozoology
and Bacteriology

Jenner, the Father of Preventive Medicine

Chladni, the Father of Madern Acoustics

Herbart, the Father of Scientific Pedagogy

Wundt, the Father of Experimental Psychology

Pearson, the Father of Biometry;
and, of course,

Camte, the Father of Sociology.

In a science as farflung and differentiated
as chemistry, there is room for several pa-
ternities. If Robert Boyle is the undisputed
Father of Chemistry (and, as his Irish epi-

preserved from oblivian and neglect those names
which deserve immortality.” (Op. cit, p. 23.) He
then proceeds to call the satellites “the Medicean
Stars” in honor of the Grand Duke of Tuscany,
who saan becomes his patran.
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taph has it, also the Uncle of the Farl of
Cork), then Priestley is the Father of Pneu-
matic Chemistry, Lavoisier the Father of
Modern Chemistry, and the nonpareil Wil-
lard Gibbs, the Father of Physical Chemistry.

On oaccasion, the presumed father of a
science is called upon, in the persons of his
immediate disciples or later adherents, to
prave his paternity, as with Johannes Miiller
and Albrecht von Haller, who are severally
regarded as the Father of Experimental
Physiclagy.

Once established, this eponymous pattern
is stepped up to extremes. Each new spe-
cialty has its own parent, whose identity is
often known only to those at work within
the specialty. Thus, Manuel Garcia emerges
as the Father of Laryngoscopy, Adolphe
Brongiart as the Father of Modem Palaeo-
botany, Timothy Bright as the Father of
Modern Shorthand, and Father Jchann
Dzierson (whose important work may have
influenced Mendel) as the Father of Modern
Rational Beekeeping.

Sometimes, a particular form of a disci-
pline hears eponymous witness to the man
who first gave it shape, as with Hippocratic
medicine, Aristotelian logic, Euclidean geom-
etry, Boolean algebra, and Keynesian eco-
nomics. Most rarely, the same individual
acquires a double immortality, both for what
he achieved and for what he failed to achieve,
as in the cases of Euclidean and nen-Eu-
clidean geometries, and Aristotelian and non-
Aristatelian logics.

In rough hierarchic order, the next echelan
is comprised by thousands of eponymous
laws, theories, theorems, hypotheses, instru-
ments, constants and distributions. No short
list can hope to be representative of the wide
range of these scientific contributions that
have immartalized the men whe made them.
But a few examples in haphazard array might
inctude the Brownian movement, the Zeeman
effect, Rydherg's constant, Moseley’s atomic
number, and the Lorenz curve or te come
closer home, where we refer only to assured
contemparary recognition rather than to pos-
sibly permanent fame, the Spearman rank-
correlation coefficient, the Rorschach ink-
hlot, the Thurstone scale, the Bogardus so-
cial-distance scale, the Bales categories of
interaction, the Guttman scalogram and the
Lazarsfeld latent-structure analysis.
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Each science, or art based on science,
evolves its own distinctive patterns of epon-
ymy to honor those who have made it what
it is. In the medical sciences, for example,
the attention of posterity is assured to the
discoverer or first describer of parts of the
body (as with the Eustachian tube, the circle
of Willis, Graffian follicles, Wharton’s duct,
and the canal of Nuck) though, oddly
enough, Vesalius, commonly described as
the Father of Modern Anatomy has been
accorded no one part of the bedy as dis-
tinctly his own. In medicine, also, eponymy
registers the first diagnostician of a disease
(as with Addison's, Bright's, Hodgkin’s,
Meniére’s and Parkinson’s diseases); the
inventor of diagnostic tests (as with Rom-
berg’s sign, the Wassermann reaction, the
Calmette test, and the Babinski reflex); and
the inventor of instruments used in research
or practice (as with the Kelly pad, the Kelly
clamp, and the Kelly rectoscope}. Yet, how-
ever numerous and diversified this array of
eponyms. in medicine * they are still re-
served, of course, to only a small fraction of
the many wha have labored in the medical
vineyard. Eponymy is a prize that, though
large in absalute aggregate, is limited to the
relatively few.

Time does not permit, nor does the occa-
sion require, detailed examination of epony-
maus practices in all the other sciences.
Consider, then, only two other patterns: In
a special branch of physics, it became the
practice to honor great physicists by at-
taching their names to electrical and mag-
netic units (as with wolt, ohm, ampere,
caulomb, farad, joule, watt, henry, maxwell,
gauss, gilbert and oersted}. In bialogy, it
is the long-standing practice to append the
name of the first describer to the name of a
species, a custom which greatly agitated
Darwin since, as he saw it, this put “a
premium on hasty and careless work’ as the
“species-mongers” among naturalists try te
achieve an easy immortality by “miserably
describ[ing] a species in two aor three

2771t has been supgested that, in medicine at
least, eponymic titles are given ta diseases only sa
long as they are poarly understood. “Any disease
designated by an eponym is a good subject for
vesearch.” (Q. H. Perry Pepper, Medical Etymolagy,
Philadelphia: W. B. Saunders Co., 1949, pp. 11-12.)
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lines.” 28 (This, I may say, will not be the
last occasion for us to see how the system
of rewards in science can be stepped up to
such lengths as to get out of hand and de-
feat its original purposes.)

Eponymy is only the most enduring and
perhaps most prestigious kind of recognition
institutionalized in science. Were the reward-
system confined to this, it would not provide
for the many other distinguished scientists
without whose wark the revolutionary dis-
coveries could not have been made, Graded
rewards in the coin of the scientific realm—
honorific recognition hy fellow-scientists—
are distributed among the stratified layers
of scientific accomplishment. Merely to list
some of these other but still considerable
forms of recognition will perhaps be enough
to remind us of the camplex structure of the
reward-system in science.

In recent generations, the Nabel Prize,
with nominations for it made by scientists
of distinction througheut the world, is per-
haps the pre-eminent token of recognized
achievement in science.?? There is also an
iconagraphy of fame in science, with medals
honaring famons scientists and the recipients
of the award alike (as with the Rumford
medal and the Arago medal). Beyond these,
are memberships in honorary academies and
sciences (for example, the Royal Society and
the French Academy of Sciences), and fel-
lowships in national and local societies. In
those nations that still preserve a titled
aristacracy, scientists have been ennabled,
as in Pngland since the time when Queen
Anne added laurels to her crown by knighting
Newton, not, as might be supposed, because
of his superb administrative work as Master

23 Exercised by the excesses eponymy in natural
history had reached, the usually mild Darwin re-
peatedly denounced this “miserahle and degrading
passion of mere species naming.” What is mast in
point for us is the way in which the pathological
exaggeration of eponymizing highlights the normal
rale of eponymy in providing its share of incentives
far serious and sustained work in science. Francis
Darwin, ed., The Life and Letiers of Charles Dar-
win, New York: Appelton, 1925, Vol. I, pp. 332-
344,

29 O the machinery and results of the Nabel
and other prize-awards, see Barher, Science and
the Social Osrder, op. cit,, pp. 108 ff.; Leo Maulin,
4The Nobel Prizes for the Seiences, 1901-1950,"
British Journgl of Sacialogy, & (September, 1955},
pp. 246-263.
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of the Mint, but for his scientific discoveries.
These things move slowly; it required almost
two centuries befare another Queen of Eng-
land would, in 1892, confer a peerage of the
realm upon a man of science for his work in
science, and thus transform the pre-eminent
Sir William Thomson into the no less emi-
nent Lord Kelvin3® Scientists themselves
have distinguished the stars from the sup-
porting cast by issuing directories of “starred
men of sclence” and universities have been
known to accord honotary degrees to sci-
entists along with the larger company of
philanthrapists, industrialists, businessmen,
statesmen and politicians.

Recognition is finally allocated by these
guardians of posthumous fame, the historians
of science. From the most disciplined schol-
arly works to the vulgarized and sentimen-
talized accounts designed for the millions,
great attention is paid to priority of dis-
covery, to the iteration and reiteration of
“firsts.” In this way, many historians of sci-
ence help maintain the prevailing institu-
tional emphasis on the importance of priority.
One of the most eminent among them, the
late George Sarton, at once expresses and
exemplifies the commemorative function of
historiogtaphy when he writes that ¢, . .
the first scholar to conceive that subject [the
history of science] as an independent disci-
pline and to realize its importance was . . .
-Auguste Comte.” He then goes on to prapose
that great scholar, Paul Tannery, as most
deserving to he called “the father of our
studies,” and finally states the thesis that
‘... as the historian is expected to determine
not only the relative truth of scientific ideas
-at different chronological states, but also their
relative novelty, he is irresistibly led to the
fixation of first events” 3!

30 Fgr caustic comment on the lag in according
stich recoghition to men of science, see excerpts
from newspapers of the day in Silvanus P. Thomp-
son, The Life of William Thomson' Baven Keluin
of Larps, London: Macmillan, 1910, Val. I1, pp.
906-907.

31 Gearge Sartam, The Study of the Histary of
Science, Cambridge: Harvard University Press, 1936,
Pp. 3-4, 35-36. Sarton goes on to ghserve that this
practice of identifying first events “never fails to
invalve him [the historian] in new difficulties, be-
cause creations absolutely de novo are very rare, if
they accur at all; most navelties are only novel
cambinations of old elements and the depree of
novelty is thus a matter of interpretation, which
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Although scientific knowledge is imper-
senal, although its claim te truth must be
assessed entirely apart from its source, the
histarian of science is called upon to prevent
scientific knowledge from sinking (or rising)
into anonymity, to preserve the collective
memery of its origins, Anonymous givers
have no place in this scheme of things.
Epenymity, not anonymity, is the standard.
And, as we have seen, outstanding scientists,
in turn, labor hard to have their names in-
scribed in the golden book of firsts,32

Seen in composite, frem the eponyms en-
duringly recording the names of scientists in
the international language of science to the
immense array of parochial and ephemeral
prizes, the reward-system of science rein-
forces and perpetuates the institutional em-
phasis upon originality. It is in this specific
sense that originality can be said to be a
major institutional goal of modern science,
at times, the paramount one, and trecognition
for originality a derived, but often as heavily

may vary cansiderably according to the histarian's
experience, standpaint, or prejudices. . . . It is
always risky, yet when every reasonable precaution
has heen taken one must be willing ta run the risk
and make the challenge, far this is the only means
af heing carrected, if correction be needed.” (Fbid.,
p. 36.) This {s a telling sign of the deep-rooted
sentiment that recognitian for originality in sclence
must be expressed, that it is an obligation—"the
historian is expected . . "—to search out the ‘first’
te contribute an idea or finding, even though a
comprehensive view of the cumulative and inter-
locking character of scientific inquiry suggests
that the attribution of ‘firsts’ is often difficult and
sometimes arbitrary. For a further statement on
this matter of priarity, see George Sarton, The
Study of the History of Mathematics, Cambridge:
Harvard University Press, 1936, pp. 33-34.

I cannot undertake here tg examine the attitudes
cornmonly manifested by historians of science toward
this emphasis on searching out priorities. Tt can
be said that these tao are often ambivalent.

42 Thiz was presumably not always so. As is
well known, medieval anthors often tried to claak
their writings in anenymity. But this is not the
place to examine the complex subject of variations
in cultural emphases upon originality and recogni-
tion. For some observatians on this, see George
Sarton, A Guide to the History of Science, Waltham,
Mass.: Chronica Botanica Co., 1951, p. 23, who
reminds us of ancient and medieval practices in
which “modest authors would try to pass off their
awn compositions under the name of an illustrious
authar of an earlier time,” ghost-wiiting in reverse.
See also R. K. Mertan, Science, Technology and
Saciety in Seventeemth Century England, Bruges,
Belgium: Osiris, 1938, pp. 360-632, at p. 528.



