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LiNDE’s fully portable LNR-25B
Liquid Nitrogen Refrigerator is the
most reliable cold storage unit in
existence. This rugged stainless steel
container has no mechanical opera-
ting parts and thus is essentially
maintenance-free — eliminates dam-
aged samples caused by power
failures.

It weighs only 60 lbs. empty, yel
holds 28.5 liters of liquid nitrogen
and 392 cu. inches of stored samples.
A special LINDE insulation holds
evaporation loss to only 3% a day.
On a single charge of nitrogen, it will
keep samples at —320°F. for 34 days,
directly immersed in the liquid, or
for 23 days in sealed tubular baskets
suspended in the liquid. The large-
diameter neck tube permits quick
and easy access to the interior.

Linde Company manufactures a
full line of containers (including the
161% cu. ft. storage capacity LNR-640
Refrigerator), accessories and other
cryogenics equipment for the storage
and handling of liquefied atmos-
pheric gases. For information on the
LNR-25B Refrigerator or other
equipment, mail the coupon.
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® pharmaceutical and chemical research

@ storage of bacteria cultures without labori-
ous transplanting

@ preservation of cancer cells for research

@ shrink fitting small metal production parts
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lurgical samples

o immediate freezing of animal glands
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Cutaway shows interior arrangement of stor-
age baskets in the LiNnpE LNR-25B and its
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withdrawn through wide-entrance tube. All.
stainless welded construction and superior in-
sulation make it both portable and durable.
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problem unreal by preventing the in-
fluence of the two classes of factors
ever being separated. As they well
know, it is normal scientific method in
this cosmos of pervasive interactions
to restrict the variables so that one
thing can be studied at a time; indeed
they give an example of this. If there
is a continuum of effects the extreme
cases are the most important, because
simpler. To study positive develop-
mental selection, stimulate mutations
but keep the environment constant and
observe what evolutionary changes oc-
cur, or examine corresponding situa-
tions in the past. And on the theoretical
side it may one day be possible to
predict the class of mutations which is
capable of surviving developmental se-
lection in a given species in a constant
environment.

Other geneticists, mainly interested
in negative developmental selection in
microorganisms, have been surprised to
discover that ideas vaguely taken for
granted for some time have seldom
been made explicit in the literature,
and that their implications, being radi-
cal, have never been developed. [How-
ever, see J. Marquand Smith, Theory
of Evolution (Penguin, Harmonds-
worth, 1959), for one of the first state-
ments of these ideas in the literature on
evolution reaching a wider audience.]

Developmental selection is of great
importance, not only for evolutionary
theory, but because it may hold clues
to the nature of biological organization
in general, at each level and in all
species, which is the main problem of
structural biology. The present con-
densed analysis is certainly imperfect;
not only are the known facts inade-
quate, but even as a speculative theo-
retical statement it requires further de-
velopment.

L. L. WHYTE
Wesleyan Center for Advanced Studies,
Middletown, Connecticut

Grants and Scientific Freedom

Norman Kaplan’s recent article on
“Research overhead and the univer-
sities” [Science 132, 400 (12 Aug. 1960)]
is certainly timely. It seems to me, how-
ever, that he has skirted one of the ma-
jor aspects of the problem.

He gives as one of the three major
functions of a university the “extension
of knowledge.” Traditionally this ex-
tension is to be directed exclusively by
the university and especially by the in-
dividual investigator. Any erosion of
this freedom of direction constitutes ex-
ternal “control” and, if it is to be ac-
ceptable at all, must be compensated by
some very real gain to the welfare of
the public. Kaplan has, I think, recog-
nized this in restricting his discussion
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to “basic” research. Research which is
not “basic” has no proper place on a
university campus; if it is admitted at
all it should be paid for in full; in fact,
not only should the “donor” (purchaser)
pay all overhead and administrative
costs but he should recompense the ( —
university over and above these costs I B -~
for permitting itself to be diverted from ‘
its proper function.

But leaving aside developmental re-
search as an improper function, what
about basic research? I would agree with
Kaplan that in so far as the university
is left in complete control of such re-
search it has no right to expect inclusion
of overhead costs. It seems to me, how-
ever, that the only way that a university
can possibly be left in complete control
of its research program is to have it ac-
cept only such funds as are without
strings. The mere fact of having to ; e ;
spend money on predesignated pro- i 1;’:’\‘:}‘;1}(}\?’?{ :f
grams, to make reports of such expendi- r . S s Fr
tures, and to be limited in the realloca-
tion of funds constitutes a very real - URIDINE ;
control. The university, in order to ob- 5~MONOPHOSPHATE
tain such funds, is forced to choose as = .
immediate research objectives not what ~
are the most pressing intellectual and
cultural objectives within the total
framework of knowledge but, rather,
the objectives which will bring the great-
est price in the market place. Whether
we wish it or not, the whole structure of y JOSINE
present-day research financing is con- F—MONOFPHOSEHATE
trary to the traditional university func- :
tion of untrammeled search for truth. f

If I am right in this, and I think it is
a view tacitly supported by the quota- o s ' THYMIDINE
tion from DuBridge which Kaplan cites 5—MONOPHOSPHATE
with approval (p. 403), then all grant-
sponsored research is “controlled” and
should pay full overhead plus a subsidy £
in compensation for this control. Kaplan Now available at low cost from Schwarz
is wrong in wishing to eliminate such
payments.

However, I think he is right in open- ] B k + : l
ing up the larger question of whether ]]1 % ll’l t ]e
such research belongs properly in a uni- - . a
nucleic acid helix...

DEOXYADENOSINE
5—MONOPHOSPHATE
SINE

OPHOSPHATE

DEOXYGUANOSINE
5'-MONOPHOSPHATE

versity. Does not grant research belong
more properly in private institutions
outside the university framework? I

suggest that although the universities These natural nucleic acid building blocks are
have not come out and said so openly ; : ;
i P rest available—suitable for the most precise
they have partly recognized this in set- the pures Boetp
ting up semiautonomous agencies which experimental procedure or manufacturing process.

are segregated from the teaching func-
tion. The Space Research Institute of : = : . 2oy /
Johns Hopk?ns is a frankly externally $4.50/2 Gm. Other 5’ —Ribonucleotides cost $25/Gm.
oriented agency. The Brookhaven Labo-
ratories constitute another. The Oriental

Adenosine 5’ —monophosphate is priced at

and 5'—Deoxyribonucleotides are $22.50/Gm.

Institute of the University of Chicago is Detailed information on these and other nucleic

a semiautonomous agency which is not acid derivatives available on request.

externally oriented and as such, I sus-

pect, gets very little financial support fires e Ve

from the sources to which Kaplanp%vas > Scawarz BioRESEARCH, INC., mm.@ MOUNT VERNON, NEW YORK
referring and expects very little in the BIOCHEMICALS - RADIOCHEMICALS - PHARMACEUTICALS

way of agreed-upon “Overhead” cuts. far research, for medicine, for !'TE(IHS?I‘Y

I think that funds donated to a uni-
versity for predesignated projects and
programs, by whatever agency, should
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be looked upon as constituting a pur-
chase of partial control that should be
paid for. I hope that someday someone,
perhaps even the government, may
recognize the need for truly “free”
subsidy of the university’s function of
the pursuit of knowledge, or really
basic research. When it does, and funds
are given without strings, the university
itself will decide what portion is to be
allocated to overhead and the question
Kaplan is discussing will cease to have
pertinence. A note on National Science
Foundation grants in the same issue of
Science [132, 405 (1960)] suggests a
welcome trend in this direction. Until
this trend becomes more definite—that
is, so long as Kaplan’s question is perti-
nent—I believe the granting agencies
are remiss in providing such niggardly
funds for overhead.

PuiLiP R. WHITE
Roscoe B. Jackson Memorial
Laboratory, Bar Harbor, Maine

I cannot agree with White’s conten-
tion that all grant-supported research—
whether basic or not—is, in effect, “con-
trolled” research. There are significant
variations among the granting agencies
with respect to the elements of control
listed by White. The National Institutes
of Health, for example, allow the in-
vestigator considerable liberty in reallo-
cating grant funds. Moreover, they ex-
tend scientific freedom quite explicitly.
In the statement accompanying the
notification of the grant award, they
inform the investigator that he “is not
required to follow the specific details
of the project submitted for review,
particularly if he finds promising leads
that in his opinion are likely to be more
productive than the project proposal it-
self.” Not all granting agencies extend
these kinds of freedom, to be sure. But
I feel it would be unfair to classify all
grant research as necessarily controlled.

However, White’s main point is an
extremely important one, and I would
certainly agree that we would do well to
re-examine the heavy emphasis on the
project-grant system as the best possible
mechanism for the support of basic re-
search in the universities.

Despite the title of my article, I tried
to make it clear that I do not consider
overhead the major issue. I deliberately
chose it as a central focus and made the
rather drastic suggestion that all over-
head payments for basic research in the
universities be eliminated as a dramatic
way of drawing attention to some of the
larger questions involved. I also wanted
to show that piecemeal decisions even
on relatively trivial issues have con-
sequences for the development of our
national policies on the organization
and support of scientific research. The
drifting tendency toward full reimburse-
ment would, as I indicated in the article,
solve few of the basic long-range prob-

lems. Once institutionalized, this tend-
ency could result in a situation favored
by few and difficult to reverse.

It is precisely for this reason that I
would disagree with White’s suggestion
that the wuniversity be recompensed
over and above full costs for permitting
itself to be diverted from its proper
function. This, it seems to me, would
“reward” the university for abdicating
one of its major responsibilities. And in
the present financial crisis this might
prove all too tempting to far too many
universities which have rarely appreci-
ated fully the significance of the re-
search function. If I understand White’s
argument, I find this a particularly pre-
carious means of achieving the objec-
tive on which we are in complete agree-
ment—namely, a truly “free” subsidy
of really basic research.

I should like to see the overhead
problem viewed in the context of such
unanswered questions as these: Should
we continue to rely on the universities
as the major producers of basic re-
search? What about those universities
which are doing little to establish the
conditions considered essential for the
effective conduct of basic research?
Should we consider encouraging the
formation of many more independent
research institutes (like the Jackson
Memorial Laboratory or perhaps more
generally modeled on the Max Planck
Institutes) with the specific objective of
pursuing basic research?

I might also note that the block grant,
favored by many as a superior device
for supporting research while providing
greater freedom, would probably work
out quite differently in independent in-
stitutes and in universities. The block
grant may be more effective in the in-
stitute, where it would go directly to
the people committed to, and involved
in, research. A block grant to the presi-
dent of the typical university, removed
as he is usually from the research peo-
ple and faced with conflicting depart-
mental demands and rivalries only part-
ly related to research criteria, may be
far less effective than we might typically
expect.

I hope I have not given the impres-
sion that I think I have some of the
answers to the pressing issues raised in
either White’s letter or my article. As I
continue my research in this area, espe-
cially through comparative analyses of
research organization in different coun-
tries and in different institutional frame-
works, I hope to find out more about the
kinds of questions which must be asked
long before any “final” answers can be
sought. 1 appreciate this opportunity to
comment on White’s ‘very stimulating
letter.

NorMAN KAPLAN
Department of Sociology and
Anthropology, Cornell University,
Ithaca, New York
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