Commission, the National Aeronautics
and Space Administration, and other
fund-granting federal agencies, the ef-
fect upon the universities is to produce
much of the chaotic state which I tried
briefly to describe.

The solution to this kind of haphaz-
ard administration appears to me to be
obvious: Grant to each of the universi-
ties directly, by means of a well-moni-
tored system of dispensation, enough
money to meet adequately all of its
legitimate needs, and hold the univer-
sity officials responsible for a proper in-
ternal administration of these funds.

In case DuBridge and other readers
of Science may suspect that the views
expressed in the paper under discussion
are merely the “half-baked” and ill-
considered views of a single individual,
and are not representative of the sci-
entific community at large, it is worthy
of note that this paper has evoked an
avalanche of mail consisting over-

whelmingly of expressions of enthusias- |

tic approval. Already 166 such com-
munications have been received from a
cross section of scientists ranging from
nuclear physicists to psychologists—
both in the United States and abroad.
To the members of Congress, the ad-
ministrators of agencies disbursing gov-
ernment funds for scientific and educa-
tional uses, and others who should be
mindful of such matters, this uninten-
tional poll of scientific opinion should
be of more than passing interest.

M. KiING HUBBERT
Box 481, Houston 1, Texas

Reference
1. Bulletin of California Institute of Tech-
nology, vol. 69, No. 4 (Pasadena, Calif.,

Nov. 1960).

More on Paper Work

The editorial “More paper work,
less research” [Science 139, 725 (22
Feb. 1963)] is much to the point. How-
ever, it does not mention what seems
to me the most disturbing feature in
the new regulations of the grant pro-
gram of the National Institutes of
Health. This is the requirement that
the investigator must notify the grant-
ing agency if he has altered the objec-
tives of his research, as he stated them
in his application. How this rule is to
operate in practice I do not know. No
criteria are given to indicate just what
constitutes a change of objective, but
in any case the requirement appears to
impair the fundamental distinction
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between a research grant and a con-
tract. A contract is given to a man who
agrees in advance to do a specified job
in applied research or development;
the fundamental scientific evidence is
already available to show that the job
can be done, and general specifications
can be laid out in advance. A research
grant, on the other hand, is given to
permit the investigator to explore un-
known territory; he may state in his
application some of the things that he
thinks he may find and will indicate
how he may start to go about finding
them. However, in any fundamental
research new and unexpected leads
will turn up, and the whole point of
the research is to find out things that
could not be foreseen at the time
when the application was written. The
research grant program of NIH, as
hitherto administered, has shown pro-
found appreciation of these fundamental
facts. It is regrettable that pressure from
congressional committees is leading to
a more rigid attitude, and to diminished
freedom of research.

Of course, investigators who have
already achieved high distinction can
generally write their research appli-
cations in such broad terms as to in-
clude almost any new development that
may occur in the course of the research.
Relatively unknown young investiga-
tors are generally under pressure, in
writing research grant applications, to
specify in considerable detail what they
intend to do and how they plan to do
it. If they are conscientious they may
feel considerably worried by the re-
quirement that they must report to the
granting agency any new turn that their
research takes. Moreover there may be
a future tendency, if present trends
continue, to require all investigators,
when they apply for grants, to write
out a description of the intended re-
search in great detail and to stick to
that prearranged line unless they get
specific permission to change it. This
would be contrary to sound policy.

When, for instance, Roentgen made
the initial observation that led to the
discovery of x-rays he changed the ob-
jective of his research immediately.
Would the progress of science have been
promoted by requiring him to get per-
mission from a government agency to
do so?

Very likely permission would have
been granted after some delay, but
any delay would have retarded the pur-
suit of a great discovery. No adminis-

trator, and no advisory scientific panel,
is in a position to tell the investigator
what he ought to do under such circum-
stances. It is easy enough to miss the
opportunity for major new discoveries;
the inertia of the human mind is great.
Several investigators before Roentgen
had observed fogging of photographic
plates near cathode ray machines, but
had failed to see the great discovery
implicit in this simple observation. If
we set up rules that make it harder for
investigators to change the objective of
their research we shall make such dis-
coveries less likely in the future.

To grant government money with
such freedom in its use may appear to
place the scientist in a position of spe-
cial privilege. In fact, scientific research
is probably the most profitable form of
investment known, but it yields its best
returns only when competent investiga-
tors, recognized as such by qualified
experts in a panel or study section, are
given adequate research grants and
plenty of discretion in following the
lines of research that look most prom-
ising to them. This is a justifiable way
to spend the taxpayer’s money, because
experience has shown that, in the long
run, it yields the best results. The divi-
dends to the public are far greater if
the scientist has a good deal of latitude
in  trying out his ideas, within the
limits of his approved budget, than if
he is held more tightly on the leash. To
ask this is not to ask for special priv-
ilege, but for the opportunity to carry
on the work so as to secure the best
results.

It seems likely that the new regula-
tions will not save money for the gov-
ernment. Rather they will increase the
costs of research by requiring a new
army of accountants and administra-
tive officials to handle the elaborate
bookkeeping and paper work. The cost
of all this is likely to be much more
than the amount saved by imposing
stricter regulations on the scientists,
quite apart from the serious loss to
science, which your editorial mentions,
because the scientists themselves will
be spending more time on paperwork
and less on research. v

Nevertheless, scientists cannot dis-
miss lightly the problem of fiscal re-
sponsibility. If even one grant in a
thousand is handled wastefully or dis-
honestly, such irresponsibility endan-
gers the whole scientific community
and the community at large. It is harm-
ful to the national interest to cripple
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the development of fundamental sci-
ence, as the new NIH regulations prob-
ably will; but it is also harmful to
allow irresponsible people to waste or
misappropriate government money. The
wastefulness of a few demoralizes
many and must be held in check. This
is the serious problem that justly con-
cerns those members of Congress who
are critical of the administration of
research grant programs. It is a gen-
uine problem, and we cannot ignore it,
while at the same time we must urge
the maintenance of liberal policies in
administering research grants, for the
advancement of science and of our
society.

Some of the great private founda-
tions set a pattern of free and flexible
support for research in the -earlier
decades of this century. Their ex-
ample profoundly influenced govern-
ment agencies, such as NIH and NSF,
when they began to support research
on a very large scale, and in a manner
that has nourished such a magnificent
growth of science in the United States
during the last 15 years. Government
support has been so great, and its
administration so well designed to per-
mit the scientist to proceed freely with
his work that the private foundations
have largely withdrawn from this field
and have devoted themselves to other
problems and needs. In view of these
new developments it is perhaps in the
public interest that more money from
private sources should again flow into
the support of research in the natural
sciences. Private foundations can choose
carefully among the people they wish
to support and grant them funds with
a maximum of freedom and a mini-
mum of administrative regulation. Such
funds, even though limited, will be
worth far more to the people who
receive them than the same amount of
money from NIH, with its present en-
cumbrances. '

It is one of the most effective features
of our social system that the sources
of power and influence are widely
distributed. Large-scale government
support is essential today for the devel-
opment of scientific research, but the
maintenance of some support from
sources outside of government is vital
to preserve the balance and to mini-
mize the potential danger that science
might be stifled by bureaucratic regu-
lation.

JoHN T. EDSALL
Biological Laboratories, Harvard
University, Cambridge, Massachusetts
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Your editorial properly calls atten-
tion to an abuse of confidence which
may lead to inconveniences for those
who contribute to the progress of sci-
ence.

Calling the attention of the scientif-
ic fraternity as a whole to this situa-
tion serves notice that scientists, as a
group, must adhere to ethical as well
as legal standards in their dealings with
government.

The professions have found that the
best way of dealing with the “small
minority who betray their trust” is to
subject them to pitiless publicity, rather
than to anonymity in referring to their
act, which, without revealing their iden-
tity, casts a reflection on the entire
group. Congressional demand for bet-
ter policing of situations such as you
have described merely reflects the pub-
lic demand for such action and there is
no greater deterrent of unethical con-
duct than the knowledge that the dis-
covery of such conduct will be made
public.

RoOBERT P. FISCHELIS
4000 Cathedral Avenue, NW,
Washington 16, D.C.

In view of inaccuracies contained in
your 22 February editorial and at the
urging of scientists who feel that your
statements should not go unanswered,
I feel obliged to make further com-
ment on this matter.

I believe the editor has greatly ex-
aggerated the increase in paper work re-
quired for yearly grant continuations
under the new NIH policies and the ad-
ditional reporting requirements in gen-
eral. In this connection, our studies re-
vealed that NIH has not made the most
effective use for grant management pur-
poses of report data already in its pos-
session. In any event, the Committee
on Government Operations has per-
formed its proper function in demon-
strating the inadequacy of policies for
the guidance of grantees and the need
for more effective procedures to pre-
vent the misuse and the inefficient use
of public funds. The specific manner by
which NIH chooses to implement the
recommendations of the Committee
with which it has expressed agreement
is the agency’s responsibility.

I cannot avoid the conclusion that
the editor of Science has not studied
the Committee’s reports and hearing
record when he speaks of an “unfor-
tunate slip” and “one instance of mis-
management.” The fact is that the Com-
mittee has demonstrated a pattern of
administrative weakness in the NIH
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grant programs. The case referred to
was illustrative of the kinds of unde-
sirable spending practices that have re-
sulted in the absence of clear-cut grant
policies and under the agency’s manage-
ment procedures. Moreover, one should
not ignore the fact that NIH officials tes-
tified that management improvements
were desirable and overdue in these
programs.

Perhaps the editor is too close to NIH
to be a disinterested observer. It is
noteworthy that he has been a con-
sultant to the agency for many years.

L. H. FOUNTAIN
Chairman, Intergovernmental
Relations Subcommittee,
Committee on Government Operations,
U.S. House of Representatives

As one who has participated in the
flourishing growth of American science
during the last two decades, I wish to
endorse the editorials in Science of 1
and 22 February. I consider that the
thoughtful dispensation of public funds
has moved American science into world
leadership.

The National Institutes of Health and
the National Science Foundation, led by
their scientific administrators, developed
a granting policy that guaranteed a fair
but stern judgment. This resulted in a
distribution of funds which benefited
the gifted and promising young men
and women as well as those who had
already shown ability. In particular, the
availability of funds and decent salaries
for young people not only attracted
gifted people to scientific fields at home
but also drew scientific talent from all
over the world to this country. In con-
trast to most other countries, here there
was an opportunity to get a place in
the scientific community and obtain the
means to do independent research work
which, because of the structure of many
scientific communities outside this coun-
try, was obtainable by only a very few.

It is difficult to understand that this
almost miraculously successful govern-
ment expenditure should be challenged
as an imprudent distribution of public
funds. Although such slips as there have
been should not be brushed off lightly,
the magnitude of the success shows how
small the waste has been. It is witnessed
by the increase in the flow of Nobel
prizes in chemistry, physics and medi-
cine to this country in recent years. We
find that 40 went to United States sci-
entists in the years 1946-1962 as
against 16 in the period 1927-1945.

FrITZ LIPMANN
Rockefeller Institute, New York
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Your excellent editorial pointed out
some of the inevitable consequences of
the new budgetary rules propounded by
the NIH in the wake of congressional
inquiry. Perhaps these are indeed the
sorts of rules that congressmen deem
necessary, perhaps not. Certainly some
congressmen, like Fogarty of Rhode Is-
land, who have specialized in matters
concerning health research, should be
able to understand how wasteful of
precious research and teaching time
these procedures are; the cure for can-
cer or even the common cold will not
be found in double-entry accounting
books.

Needless to say, no one is condoning
the few examples of actual misuse of
funds, which have received an undue
amount of publicity. But apparently this
phrase, “misuse of funds,” has a dif-
ferent meaning for the accountant and
the investigator—and we cannot agree
with the implication of your news
writer D. S. Greenberg (1 March, pp.
814-15) that this connotes a lack of
moral fiber among scientists. To cite
one possible example, is it truly a mis-
use of funds to transfer monies from
the category for technical help to the
purchase of a $4000 photomicrographic
apparatus that came on the market after
the grant was made? Previously such
shifts were encouraged, on the assump-
tion that the investigator might know
best what use of funds would yield the
most in the long run. Now, apparently,
one must wait months for an uncertain
permission from Washington.

It is in this light that the recent fu-
ror over the American Institute of
Biological Sciences augurs badly for the
future. The scant information on the
alleged “misuse” of funds that has
reached us in newspaperless New York
City as part of appeals for financial sup-
port has failed to clarify the nature of
the actual crime. What does appear is
that the NsF saw fit suddenly to require
the return of funds. Certainly to use
money to make a series of teaching
films, even if not covered in the original
grant, should not be termed “misusing
public money,” as one sees in many
summaries, including those in Science.
Is it not possible that AIBs gave the pub-
lic a great deal for its money? Certainly
the spasticity of the NSF in this matter
gives one cause for apprehension. Does
this action imply that each of us who
has transferred funds might now be
summarily required to return them?
Can we look forward to receiving ap-
peals from individual scientists for the
same kind of financial support the AIBs
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has required in the last month or so?
Is it in fact true that science and sci-
entists have been shown to be “guilty”
and must clear themselves in the public
eye?

If it becomes necessary that, to do
investigative work, one must spend
weeks each year fussing over the assign-
ment of funds and worrying about fore-
seeing future needs, many may consider
the excitement of the actual research
not worth the trouble. One problem
that worries many of us in academic
medicine, for example, is that the pool

of talented people interested in pursuing
these lines is steadily shrinking because
other exciting areas are opening up. A
major factor that has helped our par-
ticular group in maintaining its com-
petitive position has been the avail-
ability of funds for doing exploratory
(basic) rather than applied research. If
the chore of seeking and administering
such funds becomes increasingly un-
pleasant and if the threat of being held
personally accountable for alleged “mis-
use of funds” becomes routine, the at-
traction of this field will dim rapidly.
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Will this turn of events aid the opening
of still more medical schools to produce
the needed physicians?

In this connection, it seems pertinent
to quote the Nobel laureate Otto Loewi
on the conditions before World War I
in the German universities [Perspectives
Biol. Med. 4, 3 (1960)]:

“The conditions in Germany at that
time were most favorable to the devel-
opment of scientists. . . . The universi-
ties were government owned, but the
government hardly ever interfered with
their far-reaching autonomy. As a rule,
it contented itself with accepting the
debts of the departments. If the debts
were excessive, the department got a
warning—and a little later the payment.
Because of these enlightened policies,
there was no need to rush work and
publication.”

We are deeply disturbed and wish to
benefit from wide discussion of the
problems facing our particular com-
munity. These problems must be con-
sidered within the larger framework of
the adjustment of the United States to
the problem of recruiting personnel for
all of the current needs. But we doubt
that the direction recently taken by the
NIH and NSF is going to aid in the ulti-
mate solution of our dilemma, or even
to improve the ethics of the scientific
community, if such improvement is in-
deed required.

ERNST A. SCHARRER
HELEN WENDLER DEANE
Department of Anatomy,
Albert Einstein College of Medicine,
Yeshiva University, New York 61

The development of a broad program
of research related to health under the
auspices of the National Institutes of
Health during the past two decades rep-
resents one of the highlights of scientific
achievement in the United States. More-
over the administration of this pro-
gram until now has been conducted
with commendable attention to the dual
objectives of freedom of scientific in-
quiry and proper accountability for the
use of public funds.

Recently, administrative procedures
of the National Institutes of Health
have been  revised and distributed to
universities and research institutes.

While recognizing the continuing
need for scrupulous stewardship, we are
deeply concerned about the introduc-
tion of measures that are fundamentally
in conflict with the fact that research,
which in its very essence is a creative
process, must be evaluated in terms of
its productivity, not in terms of its pro-
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Supplementary
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and tailstocks. Burner car-

lock on tailstock. Swinging
—$3,000.00
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What can computers do to—as well as
for—mankind?

What's the “cybercultural”’ revolution
likely to mean to the intelligent lay-
man?

Alice Mary Hilton’s provocative, contro-
versial book—

Logic,
Computing _
Machines, and

Automation

For everyone who thinks
of automation only as a
production method

«,..will appeal to the nmon-specialist
who desires a background for under-
standing the principles of operation of
computers and of automation and, of
how it all relates to mathematics.
“...the specialist will be in a better
position to see how the logical concepts
in computer designs fit into the corpus
of scientific knowledge.” )
—Professors Leonard Schwartz and
Bernard Harris, New York University
464 pages cloth illustrated $9.00

SPARTAN BOOKS

6411 CHILLUM PLACE N.W' @ WASHINGTON 12.0. C

cedural components. Research produc-
tivity is principally determined by the
incisiveness and originality of the ideas
on which it is based. The generation of
good research ideas is an unpredictable
process which is at least as dependent
on the stimulation provided by the
study of disease processes and by con-
tacts with fellow scientists and students
as it is related to time spent in the me-
chanics of experimentation in the lab-
oratory. Therefore it is manifestly in-
appropriate and unrealistic to measure
a scientist’s effort and contribution in
terms implicit in one of the new pro-
cedures, which draws an artificial dis-
tinction between these components.

Furthermore, scientific progress is
impeded when competent scientists are
denied sufficient latitude to alter their
direction of inquiry as indicated by the
course of their observations or by the
unfolding of their ideas. Progress is al-
so impeded when scientists are unable
to exploit new leads promptly for lack
of essential equipment. The require-
ment that scientists stipulate equipment
needs as much as one year in advance
is clearly impractical, as is the require-
ment that unforeseeable changes in re-
search direction or in equipment must
have the prior written approval of non-
scientific personnel.

The threat to future progress of the
research programs related to health in
the United States is so grave that the
procedures should be altered, if neces-
sary by revision of the law, to meet the
special needs of the scientific com-
munity.

WALTER J. BURDETTE
R. LEE CLARK, JR.

GEORGE B. CoOPER, SIDNEY FARBER

PauL M. Gross, A. MCGEHEE HARVEY

HENRY S. KarLAN, JoHN G. KipD
MARY W. LASKER, LYNDON E. LEE, JR.
PHILLIPPE SHUBIK

FrRANK M. TOWNSEND

J. WALTER WILSON

The recent “scandal” involving the
use of federal funds by the American
Institute of Biological Sciences has re-
inforced an impression that has devel-
oped through the years: first, that much
grant money is indeed being used im-
properly as a federal aid to education,
and second, that the grant recipient or
principal investigator may be the vic-
tim of embezzlement of his research
funds by his chief or even by the in-
stitution which employs him.

Much of this situation can be reme-
died by rescinding permission for re-
search grant funds to be used as salary
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by INTERNATIONAL
AUTHORITIES

The Regulation of
Human Respiration

By Cunningham & Lloyd. This 1963
book contains the proceedings of the
J. S. Haldane Centenary Meeting, held
in Oxford under the aegis of the Physi-
ological Society, a four-day symposium
on the Regulation of Respiration: (1)
Peripheral Receptors; (2) Central Re-
ceptors; (3) Response to CO- and other
Stimuli; (4) Altitude Acclimatization
and other Topics; and (5) The Hyper-
pnoea of Exercise.

Edited by D. J. C. CUNNINGHAM, M.A. (Ox-
on.), M.B., Ch.B. (Edin.), and B. B. LLOYD, M.A.
(Oxon.). 360 pages, 196 illustrations. $17.50

Basic Endocrinology

By Brown & Barker. This new book is
unique in its approach to endocrinol-
ogy. It concentrates on the basic prin-
ciples of endocrinology, the basic mech-
anisms of the glands, their functions,
biological and biochemical assays of the
hormones. The authors take the general
approach—not clinical—and clarify a
difficult subject.

By J. H. U. BROWN, Ph.D., and S. B. BARKER,
Ph.D. 225 pages. $4.50

Techniques for
Electron Microscopy

By Kay. Eight experts have combined
in this book to present a comprehen-
sive collection of the techniques that
have been developed for the examina-
tion of objects in the electron micro-
scope. It describes the fascinating tech-
niques used in the study of the finest
structures of matter.

Edited by D. KAY, D.Phil. with 8 Contributors.
352 pages, 149 illustrations. $12.50

Medical Microbiology

By Neter & Edgeworth. New work in
all departments of microbiology is re-
flected in this Fourth Edition of a
distinguished text. Of special signifi-
cance is enlarged section on virology.
The authors clarify the microbiological
aspects of infections and allergenic dis-
eases, their causes, diagnosis, preven-
tion and specific treatment.

By EDWIN NETER, M.D., F.A.P.H.A.,, and
DOROTHA RAE EDGEWORTH, R.N., B.S. 558
pages, 103 illustrations, 9 in color. Fourth Edi-
tion. (1962.) $7.50

Techniques in
Parasitology

By Taylor. This 1963 book brings the
First Symposium of the British Society
for Parasitology . . . “The Application
of New Techniques to Parasitology”

. offering many enlightening views
on new techniques that could be effec-
tively applied to parasitology problems.

Edited by ANGELA E. R. TAYLOR, Ph.D. 104
pages, 10 illustrations. About $3.50

F. A. DAVIS COMPANY
Publishers—Since 1879
1914 Cherry Street Philadelphia 3

BLACKWELL SCIENTIFIC PUBLICATIONS

732

or salary supplement for the principal
investigator. This would take the grant-
ing agencies away from the business of
providing federal aid to education.
There is certainly nothing wrong with
the assignment of federal monies to
supplement education, but it should
come from a source so designated.

Rescinding this freedom would return
the grant systems to rules under which
they operated 12 years ago, would re-
move any conflicts of interest that had
developed, and, in institutions, would
avoid placing in the hands of depart-
ment heads the temptation to expand
their departments by the use of grant-
in-aid funds.

The second remedial step would be
to insure that the grantee alone had the
privilege of directing the expenditure
of his own funds. This would prevent
intradepartmental pooling of misap-
propriated funds, which is so often used
to keep some institutes alive. The third
step would be to dispense with the
$100,000 grants or ‘“megagrants,” for
scientists may then hire other scientists,
and we are back to some type of institu-
tional aid program. After all, $100,000,
when properly invested in research, can
produce more data than any single man
can digest in a year. Why not break big
grants down into subgrants for those
professionals working on different as-
pects of a major problem?

Proper administration of funds of
this magnitude is almost a full-time job
in itself. When large research plants are
heavily endowed with scientific equip-
ment bought on grant monies, and then
heavily stocked with scientists, the
granting agency finds itself burdened
with the obligation to keep the place
endowed or watch it fold up. Add to
this porridge the fact that the grant
award committees are heavily staffed
by the most important scientists in their
respective fields, who are aware that
those coming up for review this year
may be passing on committee members’
requests next year, we find that we have
a pyramiding system which might run
out of funds before it reaches its
apogee.

I would be inclined also to trust the
small investigator a little more. One
gets the impression that monies have
been given recently to institutions rather
than to individuals, and institutions of
themselves have never produced re-
search.

In short, all forces in the grant sys-
tem as it exists today supplement one
another, and the crusty, cynical system
of checks and balances that seems to be
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the glue of our society, and which
guards it against man’s natural cupidity,
is missing.

Somehow, either the government or
the scientists themselves will have to
provide the feedbacks or opposing
forces that will make the grant sys-
tems fair, functional, and operational.

There will be much talk during this
ferment about “getting the most out of
our dollar,” and rules will be offered
that may well destroy the freedom that
is the heart of productive research. This
must be prevented.

Research by its very nature is ineffi-
cient and its value cannot be measured
in dollars. If .measurement could be
made it might take a generation or so to
appraise its true worth. Investing in re-
search is an act of faith. Thus the is-
sue is not how to get the most out of
the research dollar, but how to keep the
research dollar honest, and toward this
end the scientific community must now
address itself.

CHARLES HARRIS
534 Elkins Avenue,
Elkins Park 17, Pennsylvania

I cannot resist commenting on your
editorial “More paper work, less re-
search”. This is another of a series of
commentaries that seems to say that
“scientists” are or should be a race
apart when handling money other than
their own. Present evidence is against
this view and I, among many, am dis-
appointed in your failure to appreciate
that reasonable and generally accepted
accounting procedures are desirable
whether applied to expending taxpay-
ers’, a company’s, or an individual’s
money.

I assume you are exaggerating for
emphasis when you state that the 1 to
7 days required to fill out the “new”
form would cost millions of dollars in
time. A single million dollars is quite
a lot of money. It would pay a scientist
$24,000 per year for more than 40
years, or 3650 scientists at the same
salary for the average of 4 days required
to fill out the form. Yet you think it
would cost not 1 million, but millions.

I will also have to take exception to
your downgrading of administrators,
“who will not be able to handle scien-
tific problems with confidence. They
can only run scared, go by the book.
. . .” I can’t believe you mean what
you have written. Scientific administra-
tors aren’t really that bad and I am
sure you know it.

Don’t you believe that our “public
image,”which seems to be of such con-
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New Micro-ATR Accessory
With Multiple Reflection

At the same single reflection price!
Obtains improved, more sensitive
ATR spectra of even the most ‘‘im-
possible’’ solid samples.

CIC pioneered the commercial applica-
tion of ATR, and has now developed
what may be the ultimate for some time
to come in a new Micro-ATR Accessory.

By combining the technique of multiple
reflection with the Micro-sampling ATR
accessory, the spectroscopist has avail-
able to him the most powerful tool yet
developed for ATR analysis. He can
obtain very intense absorption spectra
from very small samples. The new Multi-
ple Reflection Micro-ATR (MATR-2)
will permit up td three reflections along
the sample surface; by any standard,
sufficient to obtain excellent spectra of
the vast majority of more difficult

samples, such as hardened irregular
epoxies, phenolics, rigid foams, powders,
fabrics and many others. Truly amazing
detail from samples as small as 1.5x6mm.

The MATR-2 is designed to be used
with any Beckman or Perkin-Elmer
Infrared Spectrophotometer for both
solid and liquid multiple reflection
analysis. Mechanically and optically
precise, the accessory has variable angle
adjustments from 30 to 65° and trans-
mits flatly over the full range. All ATR
crystals are interchangeable in the one
holder.

And — more news —the MATR-2 is
priced the same as the original Micro-
ATR accessory. Write for complete
details. And ask to be put on the CIC
Newsletter mailing list to keep posted
on interesting new developments.

COMPARE — and see what Multiple Reflection does for the ATR spectrum. This spec-
trum of a hard, crinkle-finished nylon film was taken without the use of scale expansion.
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cern these days, will be improved if we
follow the same rules as nonscientists
who spend someone else’s money?
JoHN R. WARREN
Department of Biology, Tennessee
Polytechnic Institute, Cookeville

I did not overestimate the cost of the
recent changes in NIH procedure. There
are about 15,000 NIH grants presently
in effect, each involving from one to
many scientists—amounting to a total
of perhaps as many as 50,000 persons.

When scientists are highly irritated
by extraneous annoyances, they stop
functioning creatively. Some days usu-
ally elapse before the normal rate of
progress is resumed following a bout of
paper work.—P.H.A.

Reporting Oceanographic Data

In a story about pirates and treas-
ures, it is fascinating and quaint to hear
about knots and fathoms. In a journal,
however, whose readership overwhelm-
ingly does not belong to the class of
old tars and salts, one might expect the
use of kilometers, meters, and where
necessary, centimeters.

In the 15 February issue of Science,
I read with interest three articles on
oceanographic topics. One dealt with
oceanographic experience and ex-
pressed the depth of water in meters
and distances in kilometers; the second
on uplifted islands, described distances
in kilometers, and thickness of sedi-
ments in meters; the third, however, in
a discussion of ripple marks in the
Florida Straits, recorded the flow of
water in knots, distances in miles, depth
in fathoms, and heights and lengths in
feet and inches.

I am a chemist. Those who plied my
trade before me used the impressive
units of stones, grains, and other quaint
weights. Some time ago a switch was
made to the cgs system. Why do not
others, writing in Science, make the
same switch? If great hardship should
be involved, knots and fathoms could
still be added in parentheses.

WILLY LANGE
2832 Robers Avenue,
Cincinnati 39, Ohio

The Ninth Eastern Pacific Oceanic
Conference adopted a resolution urging
authors and editors to use metric units
and the Celsius scale in reports on
oceanographic research. We shall fol-
low this suggestion—EDS.
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BOTTLE
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ARGONK,

YES. MC&B packs atmosphere—
sensitive chemicals under argon or
other inert gases, to maintain purity.
Inert gas packaging extends shelf life
and permits us to maintain 1009,
stocks of reliably pure chemicals.
This is one of the procedures that is
making MC&B the first choice at an
increasing number of the nation’s
laboratories.

Write for Catalog of over
5000 MC&B chemicals
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