Letters

Plan for Producing
Significant Research

The appearance of man-made moons,
shot up from the U.S.S.R., dramatically
highlights the problem of the develop-
ment of new knowledge in the United
States. The situation can be summed up
with the statement that the professional,
as a rule, beats the amateur. In the mod-
ern sense, we have neither positions nor
institutions whose primary task is to de-

velop new knowledge. Thus, we have no
professional science. We have a fairly
good training program for developing
scientists, but, after they have been
trained, we have no positions for them

as creative scientists. They are either em-

ployed by industry to develop commer-
cial products or in medical institutions
to find a cure for some disease, or they
may obtain a teaching position at some
university. In all these places creative re-
search occupies a secondary role. The
net return of fundamental knowledge
compared to the talent invested is insig-
nificant.

OPENS NEW FIELDS OF RESEARCH
~ AND CONTROL!

Ainsworth RECOR

.

Automatic

Here is a nmew automatic instrument

that not only shows the weight in-
stantaneously, but records weight
changes for short or long periods on an
11-inch chart. Whenever the recorder
pen approaches either edge of the chart,
the weights are automatically added or
subtracted, as required, in 100 milli-
gram increments,

This instrument is excellent for ther-
mogravimetric analysis . . . new studies
of evaporation, oxidation, decomposi-
tion, absorption, sedimentation . . . or
simply drying to constant weight. Sam-
ples can be placed on the balance pan
or suspended in a controlled environ-
ment, above or below the balance. For
the complete story, write for bulletin
S-158.

BALANCE

e CAPACITY: 200 Grams

e DIRECT INDICATING RANGE:
—5 to + 105 Mg. on 11-Inch Chart

e RANGE OF AUTOMATICALLY
CONTROLLED WEIGHTS: 0 to 4
Grams

e SENSIBILITY RECIPROCAL: 1 Mg.
(1 Division on Chart — 0.1”)

o READABILITY: 0.1 Mg. (by esti-
mation)

e REPRODUCIBILITY:
+0.1 Mg.

e OVERALL ACCURACY: Over 4
E‘rams Automatic Range is +0.2

g.

Better than

B-1258 Ainsworth Automatic Recording Analytical Balance——complete with recorder,
ballast weighs, switch weights, test weight, an extra 120-foot roll of chart paper,
and instructions, for 115 volt, 60 cycle, AC operation. Price ........ $3,690.00

apparatus
instruments
chemicals
glassware

APPARATUS CO., INC.

"/SCIENTIFIC GLASS

BLOOMFIELD, NEW JERSEY

Until recently, this method worked,
but the development of the professional
scientist in the Soviet Union, placed in
institutions whose primary object is to
develop new knowledge, renders our
present method as obsolete as was the
bow and arrow when gunpowder was in-
vented and applied to warfare.

Historically, there has been one exam-
ple of a professional science organization
in the United States, established by
private funds. In 1902 the Rockefeller In-
stitute for Medical Research was organ-
ized for the development of new knowl-
edge. In the next few years, about twelve
key men were employed to search for
new knowledge in the medical area. Each
one of these men had an appropriate
number of associates, assistants, and tech-
nical services; the administration’s role
was to create psychological and physical
conditions which would stimulate the
development of new knowledge. The sal-
aries paid these men were ample to pro-
vide a high standard of living. The ac-
complishments of these few men, during
25 years of operation under this system,
changed medical history throughout the
world. To cite a few examples: D. D.
van Slyke, practically singlehanded, cre-
ated the science of clinical chemistry
which is now an integral part of medi-
cine and has saved innumerable lives.
Karl Landsteiner established the knowl-
edge of blood-groups and immunochem-
istry. This laid the foundation for blood
transfusions and a better understanding
of vaccination. The indications are that
this fundamental work will continue to
serve as a reservoir for other practical
applications. Alexis Carrel contributed
significantly to the field of tissue culture,
from which an untold number of discov-
eries were derived; the Salk vaccine is
based on this knowledge. P. A. Levene,
a giant intellect, elucidated the structure
of nucleic acid, which is the basic unit
of heredity and viruses and which is in-
volved in the synthesis of proteins. ]J.
Loeb laid a better foundation for the
understanding of proteins, which are the
key materials of life.

Later, this program became diluted
by a departure from the original princi-
ples, resulting in a lowered production
of basic knowledge, and thus this scien-
tific institution, although still outstand-
ing, no longer serves as an example of
an ideal professional scientific organiza-
tion. This example serves to illustrate,
however, that science on a professional
basis in a free society will be highly crea-
tive.

The proposal which I have in mind is
to establish productive scientific study
organized around a relatively small num-
ber of unusually gifted investigators—
about a hundred of them in each of ten
new institutions covering various branches
of knowledge. Each one of these scientists
should have an appropriate number of
assistants and, in addition, should have
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immediate access to various technical
services, such as libraries and glass-blow-
ers’ and toolmakers’ workshops, and an
administration whose purpose is the main-
tenance of conditions under which the
search for knowledge functions most
effectively.

The key scientists should possess mini-
mum qualifications, such as extremely
high intellectual capacity, proven talent,
and first-rate training. They should each
receive a salary of $40,000 a year or
more, commensurate with the impor-
tance of their work to the nation, so that
they could be drawn from any field of
activity, including industry, and so that
continuity of effort could be assured.

Such a development would be a tangi-
ble sign, for every gifted young man and
woman in this country, that the develop-
ment of new knowledge pays off. This
would provide an incentive for our youth
to undertake the study of science as a
career. There would be an overflow of
gifted, well-trained investigators, assur-
ing qualified personnel for industry, the
teaching profession, and project-solving
teams (in such fields as missiles and can-
cer, for example).

I believe that such development in our
scientific setup would have a snow-ball-
ing effect, resulting in reforms in our
educational system, since, once it is real-
ized that there are places to go to in
science with self-respect and good pay,
it will be seen that there is a good reason
for undertaking such training and main-
taining such activity.

The introduction of a program of pro-
fessional scientists functioning in insti-
tutions whose primary objective is to de-
velop new knowledge is suggested for
three reasons: (i) to provide new knowl-
edge at a faster rate; (ii) to reinforce our
existing facilities for the development of
knowledge, both in industry and at the
universities; (iii) to inspire our youth to
engage in science as a career. Our pres-
ent universities and industrial develop-
ment methods are essentially sound and
should be kept intact, and, in fact, they
will be reinforced by the stimulus of new
knowledge from such professional scien-
tists, just as they will, in turn, stimulate
these scientists. The universities and in-
dustry have done a good job and will do
an even better job, once we have proper
scientific activities that feed new solu-
tions into existing areas of research and
create new projects.

The value of such a program of pro-
fessional science for the United States
would be that, when the Russians shoot
up a sputnik, instead of merely imitat-
ing this accomplishment, we would be in
a position to make their accomplishments
obsolete. For example, a better under-
standing of gravity, or of social psychol-
ogy, could render the threat of the sput-
niks obsolete. In peace, a foundation for
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better living and health would be cre-
ated.

The introduction of such a program of
professional science under the leadership
of the gifted of the nation, under condi-
tions that will promote more rapid ex-
ploration of new knowledge, would be a
test of the flexibility of our system and is,
in my opinion, essential for the protec-
tion and further evolution of the way of
life we all hold so dear.

ArBerT E. SoBEL
Jewish Hospital of Brooklyn,
Brooklyn, New York

The Maser

With reference to the statement in
the article “The maser” by W. H. Culver
[Science 126, 810 (1957)] that appar-
ently only in the microwave region of the
spectrum can the necessary require-
ments for maser operation be met, it
may be noted that a proposal for a solid-
state radio-frequency maser was made by
J. Itoh in the fournal of the Physical
Society of Japan (September 1957).

NorMAN RABBINER
Belmar, New [ersey

Electronic Extension of Optical
Observation Techniques

Two articles printed in the special
Instrument Issue [Science 126 (25 Oct.
1957)] present interesting complemen-
tary approaches to the electronic exten-
sion of optical observation techniques.
Quite interesting, also, is the apparent
lack of communication between the ad-
herents of the two methods. We refer
to the articles “Ultraviolet television
color-translating microscope,” by V. K.
Zworykin and F. L. Hatke, (p. 805) and
“Automatic particle and bacterial colony
counter,” by H. P. Mansberg (p. 823).

In both techniques, the optical image
is decomposed through scanning in order
to provide a conventional electronic sig-
nal—a voltage which varies as a func-
tion of time. Two choices for accom-
plishing this are available. In system A
the illumination on the subject is con-
tinuous and undirected during the scan-
ning time. The signal is “read off” the
photosensitive element in the camera’s
image plane as this is scanned by an
electron beam. In system B the illumi-
nating system and the photosensitive re-
ceptors are interchanged. The light
comes from a “flying spot” which scans
across the face of a cathode ray tube;
this is imaged onto the object, and
transmitted or reflected light is picked
up by suitably placed photomultiplier
tubes. The photomultipliers are con-
tinuously active during the scan time.

The interesting and disturbing situa-
tion to which we call attention is the
following. Although method B can be
used in microscopy and has indeed been
so adapted by Montgomery, Roberts,
and Bonner [Nature 177, 1172 (1956)]
in Great Britain and in this country,
this fact is not alluded to by Zworykin
and Hatke in their article. Similarly,
method A could be used in particle
counting and sizing—but the possibility
is not referred to by Mansberg in his
article. Both methods of image transla-
tion are used in commercial television—-
no doubt this complicates the issue
through introduction of legal points and
competitive business practices. But it
seems safe to say that both systems A and
B have merit and promise to be quite
useful in wide areas of instrumentation
and scientific research.

Is it possible that, in the situation
cited, the groups involved were not
aware of each other’s work? Regardless
of the answer, the general problem may
not be dismissed. This is because it is a
general problem. The fact that the prac-
titioners of a method A avoid reference
to the work of those who use a method B
is but one example of a widespread
tendency. Free scientific inquiry is being
threatened with suffocation in other
areas as well. No doubt other readers
are familiar with current examples, even
in areas which are vital to our national
defense.

As users (for research purposes only)
of one of the electronic-optical observa-
tion methods mentioned, may we reiter-
ate the following: The erection of arti-
ficial barriers between research groups
cannot but hinder the progress of all.

J. P. HELLER
L. S. GourNay
Magnolia Petroleum Company, Field
Research Laboratory, Dallas, Texas

Heller and Gournay are entirely right
in stating that the television-camera tube
techniques utilized in the ultraviolet tele-
vision color-translating microscope and
the flying-spot tube techniques employed
in the particle counter described by
Mansberg are both applicable to tele-
vision microscopy and particle counting.
However, flying-spot techniques are not
suitable for ultraviolet color translation
microscopy, and reference to them in
our article would have been a digression
which did not seem justified. Mansberg
had, without doubt, equally cogent rea-
sons for omitting mention of articles
dealing, for example, with the use of
camera tube techniques for making
blood counts.

In any case, the authors of the pre-
ceding letter are mistaken in attributing
the omissions noted to a lack of com-
munications or an effort to erect arti-
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