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THE CHAIRMAN'S FOREWORD

The National Science Foundation has a deep concern and
heavy responsibility for the future of scientific endeavor in the
United States.

A measure of our success will be found in the strength of our
Nation and the welfare of our people during coming decades.
Many of our objectives are not quickly accomplished, for our
primary functions are these: to improve the quality of scientific
education; to enable promising youth to prepare for careers in
science; to provide financial support for exploratory research
which may have no discernible immediate practical usefulness;
and to foster more widespread understanding of science and a
congenial environment for creative scientific scholars.

The fulfillment of these objectives requires that those who
provide the funds for our work have confident faith in the ulti-
mate value of solid foundations. Our staff must be content with
long deferred satisfaction in scientific discoveries made by others.
We must constantly remind ourselves that the degree to which
we satisfy those responsibilities will have a profound effect upon
the military defenses, the economic strength, and the spiritual
quality of our Nation many years from now.

If we were to be concerned only with scientific matters of
obvious practical value, we should be unfaithful to our responsi-
bilities for our Nation’s future. If we were devoted only to the
future, we should neglect those present needs which must be
satisfied in order that our Nation may survive the perilous present.
Accordingly, the Foundation recognizes a dual responsibility to
marshal the scientific and technical resources of our Nation for
the needs of the present and to build for the future with bold
imagination.

Permeating all our concerns and efforts described in this
Annual Report is devotion to the belief that the furtherance of
science enriches the intellectual and spiritual life of the people of
our country, broadens and deepens the quality of our culture, and
ennobles our national ideals. We think of science as a great
adventure of the human mind.

DeTLEV W. BRONK,
Chairman, National Science Board.
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THE DIRECTOR'S STATEMENT

One of the statutory responsibilities of the National Science
Foundation is “to develop and encourage the pursuit of a national
policy for the promotion of basic research and education in the
sciences.” To a considerable extent the development of such
national policy is reflected directly in the programs of the Na-
tional Science Foundation, notably in its support of basic research
and training in science and in aiding the teaching of science.
Full accounts of the development of these Foundation programs
are contained in the previous six Annual Reports of the National
Science Foundation to the Congress.

With increasing awareness on the part of the Federal Govern-
ment and the country of the importance of national policy for
science, it is appropriate to consider what one means by a “na-
tional policy” for science and to explain what such policy is.

What is science? The body of science represents the accumu-
lated knowledge concerning the world we live in and how it
operates. Increases in this body of knowledge are made by
research, which is the active search to increase our understand-
ing of nature. It is continually tested by observation and by
experiment, and continually enlarged in detail, and in overall de-
sign.  As science grows in scope and complexity, years of study
and practice are required to perform modern research.

A traditional “policy” exists among workers in science that is
asold asscienceitself. Itisreally a combination of a philosophy
of science—the scientists’ attitude toward their field—plus a tacit
code of behavior both for the individual scientist and for his re-
lation to his colleagues. Although a scientist would be startled
and probably amused at calling this “policy,” no policy for sci-
ence that ignores or violates it can be tenable. |

But what is this philosophy or policy concerning science?
Briefly and in oversimplified form it is this. Science is man’s
attempt at an objective view of our universe. It is not based
upon opinions, even of the world’s leaders in science, but upon
observations and experimental demonstrations that any compe-
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tent individual can verify for himself. Each new scientific find-
'ing, even by a Nobel prize winner, is challenged ‘and subjected
to critical examination and test by others in the same field. The
process is thoroughly democratic. In fact, scientific research has
always been, in this sense, a “frce enterprise” system. Any ade-
quately trained research scientist may and does make his own
contributions to science, which may be large or small. In fact,
this is the research scientist’s goal—to make an orlgmal contribu-
tion to his field of science. - Note, this is an individual matter—
he makes his own decision wherc and how to explore. Since he
is a specialist, the importance and feasibility of what he wants to
do and the significance of his final results can only be properly
appralsed and evaluated by his peers—his scientific colleagues
in the same field. Now in order to attempt an original piece of
work it is necessary for him to know about all other research in
his special field—past, present, and planned—as far as possible.
Since he and his fellow scientists are in the same boat, all strive
to maintain contact with one another, directly if possible, and
otherwise at conferences, by correspondence, and through papers
published in the scientific journals. -

What is the significance of the scientific method in terms of a
national policy for basic research? It is that no agency, govern-
mental or otherwise, can rationally attempt to formulate what
individual scientists should do, and still less how they should do it.
No scientific society would think of doing such a thing for its
members. The scientists themselves know best what can be done
and how to go about it. A national policy in pure science must,
therefore, be an enlightened one—it must find out what scientists
consider important to do and to see that they have the means
to do it. This means wholehearted approval of providing sup-
port for competent basic research wherever needed, and in
particular for the capital facilities which science needs in such
fields as nuclear research, radio astronomy, and the sc1cnuﬁc

exploration of outer space. . A national policy should also assist
scientists by the dissemination of research reports, by prov1dmg
opportunity for conferences, travel to scientific meetings, and by
helping them to renew research study and personal commumca-
tion with other scientists, both at home and abroad.
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" But, one may ask, what of the priorities of different sciences?
Are not some more important than others? To this, science
itself can make only one answer. No field of science should be
excluded from encouragement and support. The capxtal dis-
coveries in science may occur in any field. History is convincing
upon this point. In fact, the more novel and far-reaching the
discovery, the less one can predict where it may occur. How
could one foretell the discovery of magnetism, X-rays, helium,
or cosmic rays in advance, before knowing of their existence?
By very definition, what lies in the unknown cannot be foretold.
It was a biologist who first discovered an electric current and
the principle of an electric battery. It was a physician who first
formulated the broad principle of the conservation of energy—
one of the major laws of physics. The only distinctions that
can be made as to relative values are in terms of contributions to
understanding of our world, generality of findings, techniques
available, current rates of progress, available skilled manpower,
and occasionally neglected or overemphasized special areas,
when so identified by the scientists themselves. This is science’s
own answer to the matter of priority.

But there is, of course, another and completely different ques-
tion, namely: In what ways can science best serve the Nation
and all mankind? Here a wholly different set of criteria apply.
This question involves an appraisal of the Nation’s needs and a
matching of progress in the fields of science to national and
human needs. For the service of science to the Nation, or to
mankind, is almost exclusively a practical matter and therefore
concerns the applications that can be made from scientific dis-
coveries and scientific principles. This is the primary business
of applied research, and after applied research has pointed the
way, engineering development takes over to prepare for produc-
tion or other economic application. This whole sequence
properly goes under the name of technology. We note that ap-
plied research has to start from the basic facts of science, and
engineering; therefore, the more advanced our basic research,
the more advanced can be our technology.

The needs of any nation can be described in terms of funda-
mental human needs and wants. These are represented by such
broad essentials as food, health, defense, transportation, housing,
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communication, and, above all in the modern age, available
power and water. The countries of the world differ little in

their fundamental needs; there are great differences in the
degree to which they have been able to apply modern technology

to the satisfaction of those needs. The United States and other
industrial nations are of course most nearly similar in this respect.
Our standard of living is commonly considered to represent the
extent to which we are satisfying those needs. By the same token,
the standard of living we wish to attain is regarded as a measure
of priority of future needs. It is one of the responsibilities of the
Federal Government to see that these broad needs are met, to
the extent that this has to be centrally done. Therefore, Federal
departments and agencies have been set up whose primary pur-
poses are to do what is necessary to meet this responsibility.
Government departments, such as Defense, Commerce, In-
terior, Labor, and Health, Education and Welfare, therefore,
have responsibilities for science and technology in their respective
areas. These agencies have had to develop and support appro-
priate technology as an aid in accomplishing their missions; but
by and large they are active in science only as necessary to provide
the background for that technology. Thus the Department of
Defense is concerned with military weapons and devices of war-
fare and supports science underlying the corresponding fields of
technology. Most Government departments and agencies have
had considerable experience in these matters and have specialized
in knowledge of the relation of science and technology to their
overall missions. It would be neither logical nor feasible, there-
fore, to establish a Department of Science and Technology with
overall supervision of these activities. Such a department could
at best be only an administrative department superposed on exist-
ing ones, with confusion and frustration resulting in the operation
of each separate department. - |
Federal activities in science proper do, however, have a com-
mon element, namely, basic research. This is true because its
findings may be useful in many and unexpected directions. It is
logical and reasonable that a Federal agency, such as the National
Science Foundation, which keeps itself informed of the basic
research activities of the Federal agencies, should exercise an
appropriate degree of coordination among them and be in the
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position to take the lead with respect to common programs of
the Federal Government in the various sciences.

Now, the present policy of the Federal Government with re-
spect to technology among its own agencies is simply that each
agency has responsibility for what it does in technology that is
directly related to its mission.

It is also the policy of the Federal Government to permit and
encourage each to conduct and support basic research in fields
of science related to its mission and, of course, to conduct and
support applied research aimed at solving its techonological
problems. Both policies are set forth in Executive Order 10521
issued by the President in 1954.

In addition to the research conducted in its own laboratories,
the Federal Government supports basic research in institutions
throughout the country. In order to achieve its objectives, the
Federal Government must utilize the highest available research
competence in science in the country wherever this can be found.
Consequently, Federal departments and agencies should and do
have authority to support basic science in colleges and universi-
ties, at research institutes, and at research laboratories as appro-
priate. This is accomplished through a selection of applications
for support of basic research that are received by the Federal
research offices, and also, where appropriate, by enlistment of
research scientists to work on pressing agency problems.

In addition to purely practical considerations, however, the
Federal Government recognizes that progress in pure science is
fundamental not only to the strength and welfare of the Nation,
but to its intellectual growth as well. Congress demonstrated this
conviction when it established the National Science Foundation
in 1950 to support basic research comprehensively throughout
the country so that science would go forward actively on all
fronts.

Policy on the part of the National Science Foundation is simply
to support high-quality research by competent scientists in all
fields, taking into account support by other agencies. The
Foundation has also in view the distribution of support among
fields of science and among various types of institutions. It like-
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wise considers such factors as geographical distribution and due
consideration of promising young research investigators.

In practice, this policy on the part of the National Science
Foundation and indeed all Federal agencies consists of the en-
couragement of proposals from any competent scientist or group
of scientists in the country. With the advice of expert consult-
ants, the agency then makes a selection from among these pro-
posals on the basis of the scientific merit of the research, the
competence and experience of the research personnel, the en-
dorsement of their institution, and relative importance of the
field of research in question. The proposals selected then receive
support in the form of a grant or contract to the institution on
behalf of the persons wishing to do the research. Generally
speaking, the grant or contract provides funds for equipment,
materials, and personal services required for the job. |

Coordination is achieved through a system whereby all agen-
cies keep one another informed regarding their interests, the
proposals they have received, and action taken on the latter.

This procedure enables the Federal Government to follow the
lead of the scientists in the country in determining what research
should be supported. The result is a truly national policy for
the encouragement of science. Most important of all, it is con-
sisent with the best tradition in research as outlined earlier, and
permits, to a maximum degree, the freedom and independent
action in the choice and conduct of research that are so necessary
to the progress of science. -

It should be noted that Federal policy with respect to the sup-
port of science has, in general, drawn the line at providing
unrestricted research funds for institutions or departments of
such institutions. This policy has been deliberate, and subject
to constant review and appraisal. It rests upon two major con-
siderations: In the first place, it is endorsed by the great maj ority
of the country’s scientists as being in the best interest of progress
in science. In the second place, to provide unrestricted funds
for research to educational institutions or their science depart-
ments would be a strong precedent for direct Federal aid to
higher education. Although the policy of support by scientific
project has been criticized by some university administrators and
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scientists, majority opinion still holds it to be satisfactory. The
question should, however, remain open. It is important to
make certain, before any change is made, that direct support by
the Federal Government to educational institutions in some
manner other than by projects would be a wiser move, since a
new policy, once inaugurated, would be hard to reverse.

In general this outlines present overall policy in Federal sup-
port of research in the basic sciences. There are some excep-
tions, chief of which is the longstanding Federal program in
support of agriculture, which provides matching support to
institutions. A more recent exception is in limited aid to
institutions for medical research and there are some other im-
portant special cases where, as a rule, applied research and
development predominate rather than basic research.

As the importance and significance of scientific research in-
creases, the fundamental question arises: In what direction and
to what degree should the Federal Government extend its sup-
port for science? To what extent should it increase its direct
research activity in its own laboratories? Should it set up one
or more federally operated general research laboratories in
science? A still more fundamental question is the extent to
which the Federal Government should provide support for edu-
cation and training in science. At present this is limited to
national fellowships of various kinds, summer institutes for
science teachers, and a few graduate school projects for year-long
training of high school science teachers, plus some programs for
training in special critical fields. Our traditional policy has
been to avoid Federal aid to education (an important exception
being the Morrell Act, which provides aid to the land-grant
colleges), and to leave the support of education to the States, the
local communities, and to private sources. Now that our future,
and indeed that of all nations, clearly depends critically upon
the strength of our science and technology, can we still maintain
this “hands-off”’ principle on the part of the Federal Govern-
ment?

Our schools and colleges are badly in need of modern science
laboratories and laboratory, demonstration, and research equip-
ment. Most important of all, we need more trained scientists
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and engineers in many special fields, and especially very many
more competent, fully trained teachers of science, notably in our
secondary schools. Undoubtedly, by a determined campaign,
we can accomplish these ends in our traditional way, but how
soon? The process is usually a lengthy one, and there is no time
to be lost. 'Therefore, the pressing question is how quickly can
our people act to accomplish these things? It is the clear duty
of the Federal Government to point out what needs to be done
and to take prompt steps to encourage and actively to assist—to
the extent necessary—all who now have these responsibilities.
Hopefully, plans may be evolved whereby the Federal Govern-
ment provides temporary emergency aid only. In any event,
the overriding urgency of prompt, effective, and permanent
measures is fully apparent.

'In all these matters it is of utmost importance that any steps
taken in support of science should have the understanding and
the backing of the people of the country. Our citizens must be
able to understand and appraise the urgency of the national
situation and to take and to urge effective action. Under our
system it is not possible for the Federal Government to take
adequate steps to strengthen our science education and our
research unless these measures have the wholehearted support
of our citizens.

AraAN T. WATERMAN,
Director, National Science Foundation.



THE SEVENTH ANNUAL REPORT—A SUMMARY

This summary describes briefly each of the subjects covered in detail
in the Seventh Annual Report. Page numbers are indicated for those
who desire to read the more complete report.

Studies and Reports Relating to National Science Policies

Survey of the United States Research and Development E ffort.—The
Foundation’s Office of Special Studies herein provides answers to such
questions as what fields of science are being explored and to what ex-
tent, who performs the work, who pays costs, the nature of the costs, and
the proportion of research that is basic or applied. The Foundation’s
work in this area was set forth in several monographs issued during the
year, and notably in a new series of bulletins entitled Reviews of Data
on Research and Development. (p. 5.)

Federal Financial Support of Research Facilities and Equipment.—
Today’s tools for scientific research are complex and expensive. This
section of the report examines the role which the Federal Government
should play in providing the research facilities required for modern sci-
entific investigations, particularly basic research. (p. 12.)

Status of High-Energy Nuclear Research in the United States—A
panel of outstanding specialists in nuclear research reports the results of
a survey, jointly sponsored by the Atomic Energy Commission, the De-
partment of Defense, and the Foundation. (p. 14.)

A Plan to Assure an Adequate Supply of Mineral Resources.—A
Foundation-appointed Advisory Committee on Minerals Research pro-
poses a research program in geology, geochemistry, and geophysics de-
signed to assure an adequate stockpile of minerals. (p. 19.)

Proposal to Establish a Geophysical Institute in Hawaii.—In response
to a Congressional Resolution, the Foundation makes recommendations
concerning the desirability of using Federal funds for constructing and
equipping a geophysical institute in Hawaii. (p. 22.)

446243—57—2
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Research Results of Government-Supported Synthmc Rubber Pro-
gram (1942-55%."Made Avdilable to the Public .
of Technical Services, Department of Commerce, the Foundauon re-
leases to the public Federal research and development reports relating
to synthetic rubber. (p. 23.) .

United States Participation in the Brussels Universal and I nternational
Exhibition of 1958.—At the request of the Department of State, the
Foundation is coordinating the United States program for the Inter-
natlonal Science Section at thc Brussels Exhibition, 1958. (p. 24.)

A Photographic Sampling of Foundaﬁon-Supported Activities

Pictures heighten the interest of the narrative. -These were chosen to
supplement the text, and show graphically the types of activities sup-
ported by the Foundation in carrying out its function of promoting basic
research and training and education in the sciences.  (p. 25.)

Program Activities of the National Science Foundation

Support of Basic Research in the Sciences—Through the Division of
Biological and Medical Sciences and the Division of Mathematical,
Physical, and Engineering Sciences, the Foundation during fiscal year
1957 supported basic research in an amount of $21.5 million, represent-
ing nearly 1,000 grants to 250 institutions in all 48 States, the District
of Columbia, Alaska, Hawaii, Puerto Rico, and a small number of foreign
countries. (p. 34.)

Conferences in Support of Science—During fiscal year 1957 the
Foundation provided partial support for a total of 25 conferences and
symposia on specific aspects of science, Such meetings are excellent
opportunities for the interchange of information and ideas among in-
vestigators, both American and foreign, who are leaders in the never-
ending search for new scientific knowledge. (p. 57.)

Training and Education in the Sciences.—The Foundation, through
its Division of Scientific Personnel and Education, supported 96 summer
institutes and 16 academic-year institutes for high school and college
science teachers. For the same period, fiscal year 1957, the Founda-
tion awarded 1,109 fellowships in the sciences—845 predoctoral fellow-
ships, 109 regular postdoctoral fellowships, 55 senior postdoctoral . fel-
lowships, and 100 science faculty fellowships. Several other education-
in-the-sciences programs are also discussed in this section of the report.
(p. 67.)
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Exchange of Scientific Information.—The Foundation subscribes to
the tenet that no research is completed until its results have been pub-
lished—and, most importantly, made readily accessible to all scientists.
Herein is described the work of the Foundation’s Office of Scientific
Information, whose primary objective is to insure in every possible way
the continuing availability of scientific information to the scientist.
(p. 79.)

T he International Geophysical Y ear.—As fiscal year 1957 closed, the
International Geophysical Year began officially—July 1, 1957. Re-
sponsible for funding and Government coordination of the United States
program, the Foundation reports on progress in this worldwide scientific
venture in which more than 60 nations are cooperating. (p. 89.)



NATIONAL SCIENCE FOUNDATION

Studies and Reports

Relating to

National Science Policies



INTRODUCTION

In fulﬁllmg its statutory responsxbxhty “to dcvclop and. cncaura@
the pursuit of a national policy for the promotion of basic research and
education in the sciences,” the National Science Foundation has under-
taken or completed a number of special studies and projects during the
past year—either on its own initiative, or at the request of the Congress,
the. Executive Office of the President, and other Government agencies,

- The development of national policy for promotion of basic research
and education in the sciences is, of course, a large and very important
matter. The importance lies essentially in the interpretation of what
one means by national policy for scientific research and also how and
to what extent the Federal Government, and the National Scxcncc Foun-
dation particularly, should take the lead, . It will.certainly be. unani-
mously agreed that science and technology in this: country, ogcupy a very
important place in the future of our welfare and security.. Certain
aspects of policy. with respect to the health and strength of our scientific
and technological effort are indeed matters for which the Federal Gov-
ernment must assume a larger share of responsibility. Certainly studies
of the national effort in research and education in the sciences require
analysis and:so, too, do the needs and requirements of the various com-
ponents of these activities. However, the nature of progress in science
itself has always been and should continue to be a matter of primary
decision by scientists themselves. For example, who could decide better
the promise and significance of research in genetics than the geneticists
themselves? In any recommendations, therefore, concerning a research
effort of the country, any agency, public or private, should defer to the
judgment of the active and capable research scientists in that field. In
fact, it is part of the very democratic tradition of science that the direc-
tion which research progress is to take is the responsibility of research
workers in the particular field of science.

On the other hand, it is feasible and highly desirable to determine
what the role of the Federal Government should be in the support of
scientific activities, both throughout the country and in its own lab-
oratories. In addition, factual accounts of the status of research and

3
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development throughout the country, the needs of colleges and uni-
versities and industry with respect to science and scientific personnel
are pertinent. ' These studies may from time to time furnish the basis for
recommendations when deemed desirable in the opinion of such an or-
ganization as the National Science Foundation, with the advice of leaders
in science.

This section describes undertakings made during the year by the
Foundation which are directed toward the development of Federal
policy in support of science. For example, what should be Federal
policy in relation to support of facilities and equipment and to adminis-
tration of Federal financial support of research at colleges and uni-
versities? Special questions also arise, such as: What are the national
needs for expensive accelerators to perform research in high-energy
physics? Is there need for a minerals research institute to conduct
research underlying the minerals industry? Should a Hawaiian Geo-
physical Institute be established?

A solid base of factual information is a prerequisite for the formula-
tion of recommendations. In this connection, the Foundation is con-
tinuing its surveys of the United States research and development effort
by various sectors of the economy—the Federal Government, industry,
colleges and universities, private foundations, commercial laboratories,
nonprofit research institutions, professional societies, etc. These sur-
veys present a basis for analysis, conclusions, and recommendations.

The growing interest of the Foundation in international scientific ac-
tivities is illustrated by the example cited which describes how the Foun-
dation is administering United States participation in the International
Science Section of the Brussels Universal and International Exhibition—
1958. ' |



SURVEY OF THE UNITED STATES RESEARCH AND
DEVELOPMENT EFFORT

Scientific activity has become an economic factor to be reckoned with
in terms of dollars and manpower. The Foundation has undertaken
studies to answer such questions as what fields of science are being ex-
plored and to what extent, who performs the work, who pays the costs,
what is the nature of the costs, and what proportion of the research is
basic or applied. These and related matters have been the concern of
the Foundation for the past several years. To close the gap in our knowl-
edge, which has been widening over the past decade, a group of surveys
was launched.

Beginning in 1952 with a study of the Government’s financing of re-
search and development, the Foundation extended its measurement
techniques in 1953-54 to cover the entire economy, with the Federal
Government taking its place as one of the four sectors. Three other sec-
tors completed the picture: industry-oriented organizations; colleges and
universities; and other institutions, including philanthropic foundations,
health agencies, academies of science, and certain professional societies.
Through these studies the Foundation has provided a new kind of meas-
urement of national economic strength for the year surveyed, 1953-54,
in terms of scientific manpower and dollars expended for research and
development.

By the end of fiscal year 1957, most of the initial series of studies were
completed. A bulletin entitled Reviews of Data on Research and De-
velopment, launched during the past fiscal year, has served the purpose of
expediting information to the public on this series of surveys. The first
issue presented the overall results on expenditures for research and de-
velopment by the various sectors of the economy. Another issue com-
bined the findings on basic research. Other issues were devoted to the
data on expenditures and faculty personnel in the colleges and universi-
ties sector. Detailed reports published during the year on the studies
of the other sectors are listed in Appendix H.
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Expenditures for Research and Development

The total amount spent for research and development in the natural
sciences—physical and life—for the year 1953-54, the starting point of
the study, was $5.4 billion, which represents 1.5 percent of the gross na-
tional product of $363.2 billion for that period. Figure 1 details the
amounts provided by the four sectors of the economy and the extent
of their performance of research and development.

} I i ] .
o SOURCES PERFORMERS iy
. |
2.81 : 97
2.37 | 3.87
13 | 46
COLLIGES & UNIVERSITIES
05 07
OTHER nslmumus
100 ™ | 50 ‘25 0 - 2% 50 7 100
$5.37 Percent of Total Funds $5.37
Note: Dollar Detgil Moy Not Add to Totols Becouse of Rounding .

Figure 1.—Funds for research and development by sources and performers for various sectors
of the economy in the United States, 1953-54.

The Federal Government was primarily a source of funds while indus-
try combined the two functions, spending slightly more in performance
than it contributed from its own funds. Industry performed about two-
thirds of all the research and development in the natural and engineering
sciences in the United States.

The colleges and universities sector, spending a total of $460 million
in performance, was analyzed in terms of money spent for research at the
universities proper, the agricultural experiment stations, and the Federal
research centers operated by educational institutions under contract with
the Government. (The table below presents sources of funds in the col-
leges and universities sector. )
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Research and Development Performed by the Colleges end Universities Sector, by Sources
of Funds, 1953-54
Volume of research and

performed
by colleges end wmi-
versities
Millions of Percent of
Source of funds dollars total
Federal Government agencies. . ... .covvvnvenercniennanes 18280 61
Industry-oriented organizations. . ............. .o 20 4
Colleges and universities. .........ccoeniiineiiiiiienn 130 28
Other institutions. .. .....coviiriieeiriitnensneieeniaannas 30 7
Total. . o i eiiitiiiiiia ittt aaaas 460 100

1 Includes funds for the conduct of research and development at resecarch centers
administered by colleges and universities under contract with Federal agencies.

The survey of colleges and universities was of particular value be-
cause of the Foundation’s concern with regard to the Federal Govern-
ment’s responsibility for indirect costs of federally supported research
conducted at colleges and universities.

Expenditures for Basic Research

Perhaps of primary interest from the Foundation’s point of view has
been the measurement of basic research support in the various sectors
of the economy. The Foundation has published the results of this sur-
vey with a full realization of the difficulties inherent in asking a wide
variety of respondents from all fields of science to identify their research
as basic or applied in accordance with definitions furnished on the
questionnaires.

Figure 2, following the same pattern as figure 1, presents for the year
1953 the corresponding amounts by each sector for basic research in
terms of amounts spent in performance versus the amounts derived from
the sectors for the financial support of the work. The total amount for
basic research, $435 million, was 8 percent of the $5.4 billion for re-
search and development.

Colleges and universities, traditionally the seat of basic research,
emerge as the performer of just under half the total basic research effort,
two-thirds of which was supported by outside sources. The major sup-
porters of basic research in terms of sources of funds were the Federal
Government and industry-oriented organizations, the latter playing a
major role both as a source and as a performer.
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Figure 2.—Funds for basic research by sources and performers for various sectors of the
economy in the United States, 195354,

Of this total basic research performance, 70 percent was devoted to
the physical sciences, the remainder going to the life sciences. Industry
performed half and the colleges and universities one-third of all the
physical science research. Industry devoted its efforts largely to the
fields of chemistry and engineering. In the life sciences, colleges and
universities performed over two-thirds of the total; the next largest per-
former, the Federal Government, accounted for one-seventh of the total.

Scientific Manpower

Related to the dollar volume of research and development is the
scientific manpower employed in each sector—information vital to our
national defense and our economic strength. For the first time, more
complete statistics concerning the total number of scientists and engi-
neers employed in 1953-54 were collected from the four sectors on the
basis of those engaged in research and development, by field, and those
engaged in other activities. The returns showed that, in the organiza-
tions surveyed, one-third (approximately 235,000) of the scientists and
engineers were engaged in natural science research activities. Of the
number in research, approximately three-fourths were employed by
industry.

Completion of these studies of human and material resources mobi-
lized for the advancement of science has provided a new basis for ap-
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praising the Nation’s research effort. Facts gathered and analyzed will
be useful for dealing with questions of policy such as support of particu-

lar areas of science, and proner halance to be maintained between basic

SLACAILE,y /238 AP AiQAllailiLl vV

and applied research.

Continuation of Survey Program

After this first effort of its kind, the Foundation plans another series
of surveys which in conjunction with the results of the first will provide
further data on trends in scientific research and development in the
United States. Continuance of the program on a rotational basis is
planned in order to provide information annually on expenditures for
and personnel engaged in research and development. Emphasis will
gradually shift to analyses of the results. Such analyses will involve an-
ticipation and forecast of changes in the volume of research and develop-
ment, appraisal of the volume in terms of constant dollars, and studies
relating to economic impact of research and development.

The resurvey of the industry sector for the years 1955 and 1956 is
now being conducted for the Foundation by the Bureau of Labor Statis-
tics. Preliminary results are expected to be available soon, thus provid-
ing trend data on industry. Wider in scope than the previous study,
this survey is seeking to obtain more data on basic research. In an
effort to establish the compilation of the industrial data on an annual
basis for future years, the Foundation has sought the cooperation of the
Bureau of the Census. This agency has agreed to collect research and
development statistics in connection with their annual surveys of other
cost data pertaining to manufacturing and certain nonmanufacturing
industries.

Other Studies Completed or Underway

Federal Funds for Science V.—The Federal Research and Develop-
ment Budget, Fiscal Years 1955, 1956, and 1957, the annual issue in this
continuing series, presented a fuller accounting of the Federal research
and development effort than had been done previously. In addition to
analysis of the Federal research and development budget according to
administering agencies, scientific fields, and character of research, the
report presented data on the distribution of funds obligated for the per-
formance .of research and development in the Government laboratories,
profit organizations and nonprofit agencies including educational insti-
tutions. (See fig. 3.)
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Figure 3.—Obligations of the Federal Government for research and development by per-
formance components, fiscal year 1956.

Nore.—Intramural obligations include those for work performed within the Federal
Government’s own research laboratories and facilities; extramural obligations cover
work performed by all non-Federal organizations.

Science in the Federal Government, by A. Hunter Dupree. Publica-
tion of this book during the spring of 1957 by the Belknap Press of Har-
vard University Press, marks completion of a study pursued under a
Foundation grant. The grant was made to the American Academy of
Arts and Sciences, with Dr. Dupree conducting the study under the gen-
eral guidance of the Foundation and an advisory committee. The book
is a history of the growth of Federal scientific activities from colonial
times to World War II.

Advisory and Coordinating Mechanisms for Federal Research and
Development, 1956-57 —This publication, released during the summer
of 1957, describes mechanisms used by Federal departments and agencies
in planning, coordinating, and executing their scientific research and
development programs.

Scientific Manpower in the Federal Government, 1954.—This study
issued in the early fall of 1957 shows that over 142,000 persons, or almost
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7 percent of the 2 million Federal civilian employees in 1954, were en-
gaged in scientific activities (the conduct of research and development
and other closely related activities). Almost 77,000 officers and enlisted
personnel were also so engaged—?2 percent of all military personnel.

Of the 142,000 civilian personnel engaged in scientific activities, over
37,000 were scientists and engineers; the rest were supporting personnel.
In the military there were 9,000 scientists and engineers, plus about
68,000 supporting personnel.

The 37,000 civilian scientists and engineers engaged in scientific ac-
tivities made up little more than one-third of the more than 102,000
civilian scientists and engineers employed by the Federal Government.
The other two-thirds were engaged in such activities as architectural
design, treatment of patients in Federal medical facilities, and zoo man-
agement. Over 70 percent of the 25,000 physical and mathematical
scientists were employed in scientific activities, compared with about 25
percent of the 77,000 in the engineering, life, and social sciences.

Women scientists and engineers totaled 4,000, about 4 pcrcent of all
Federal civilian scientists and engineers.

Graduate Student Enrollment and Support in American Universities
and Colleges, 1954.—One of the most striking findings of this study,
published in the fall of 1957, was the enormous extent of graduate en-
rollment in the field of education. An estimated 88,500 students (41
percent of the total surveyed) were enrolled in education in April 1954.
By comparison, only 58,000 graduate students were estimated to be in
natural sciences, including engineering; another 68,000 were enrolled in
psychology, social sciences, humanities, and certain professional fields.

In education, the average graduate department enrolled over 100
students, most of them in their first year of study, taking courses part
time toward a master’s degree. In the natural sciences, by contrast, the
average graduate department enrolled less than 20 students and most
students were in their second or later year of study, taking a full-time
program in many cases for a doctor’s degree.

Half of all resident students of the natural sciences, including engineer-
ing, held assistantships or fellowships in April 1954; the median stipend
awarded was $1,395. In all remaining fields combined, only 14 per-
cent of the students had received stipends; and their median award
was $1,035.

Science and Engineering in American Industry, 1953-54.—The final
report of the study, undertaken by the Bureau of Labor Statistics for the
Foundation, was published in October 1956. It covers dollar-volume
measurement of industrial research and development and detailed em-
ployment data.



FEDERAL FINANCIAL SUPPORT OF RESEARCH
FACILITIES AND EQUIPMENT

Over the past few years, the National Science Foundation has studied
the growing need, throughout the United States, for new and improved
physical facilities for scientific research, particularly basic research, and
the many problems and difficulties associated therewith. Therefore,
when the Bureau of the Budget in 1956 indicated its interest in a report
on the current status and future needs for research facilities against which
annual requests for Federal support funds could be evaluated, the Foun-
dation agreed to undertake such a general assessment, which would be
helpful both to individual agencies and to the Executive Office of the
President. It would also furnish useful information to research scien-
tists and university administrators throughout the country.

Accordingly the study was made, and its principal findings and rec-
ommendations can be summarized as follows:

1. Technological advancement and the acquisition of new funda-
mental scientific knowledge require the employment of increasingly com-
plex and expensive research tools.

2. Since the end of World War II the Federal Government has been
financially supporting scientific research and development facilities and
major equipment to an increasing extent. Current and immediately
projected expenditures for this purpose range, depending upon precise
definitions used between $350 and $450 million annually; expenditures
alone for “extramural” facilities, Government supported but not Govern-
ment operated, are likely to reach an annual rate of $200 million by 1962.

3. It has been a healthy and effective part of American tradition that
individuals, groups, and institutions have done their utmost to meet
their needs from their own local resources—private, industrial, State, etc.
When local resources have proven insufficient, supplementary aid has
often been obtained from a wide variety of sources. This sense of local
responsibility should be preserved. The spread of interest and the
assurance of freedom of procedure which result from a multiplicity in
both the sources and forms of support are objectives which should be
constantly pursued. Nevertheless, and in view of the nature of present-

12
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day scientific developments, there have been and undoubtedly will con-
tinue to be major demands for physical facilities for science in the United
States which cannot reasonably be met without Federal contributions.
The evaluation of the individual cases must of course include an assess-
ment of the urgency of the need, the national significance of the develop-
ment, the availability of adequate personnel, and the degree and char-
acter of local backing. Because it does not seem feasible to set up, in
advance, definite conditions on such aid which are at once sufficiently
flexible and usefully meaningful to cover all cases, it seems best to
evaluate these cases one at a time as they arise. Cases which are con-
sidered worthy of support will probably require a substantial total of
Federal funds.

4. Important qualifications and conditions which should precede the
rendering of financial assistance under this general policy include: (a)
financial participation where appropriate by recipient institutions or
other entities concerned; (b) availability of competent scientific man-
power to operate the facility; and (c) recognition that while ideally
desirable to confine Federal contributions to original establishment or
construction costs, continued Federal support for facility operation and
maintenance should be recognized as unavoidable in certain types of
situations.

5. In certain specialized areas of the natural sciences, Federal support
may be required for the establishment or refurbishment of graduate
research laboratories. Before Federal support is extended in such situa-
tions, the following conditions should be established: (a) the need is
urgent, (b) it is clearly in the national interest, and (c) necessary funds
are not available and cannot feasibly be stimulated from other sources.

446243—57—38



STATUS OF HIGH-ENERGY NUCLEAR RESEARCH
IN THE UNITED STATES

The fundamental importance of research in high-energy nuclear
physics is generally acknowledged. The heavy costs of equipment and
laboratories for the conduct of such research are also recognized. De-
spite the costs, however, the United States must continue in a strong
position in this field, not only to maintain leadership in an important
field of research but because no one can tell what knowledge of signifi-
cance to the national economy and defense may come out of such work.
We cannot afford the risk of being shut out of immediate participation
in whatever benefits the work may yield. Hence we must be prepared
to make the necessary investments to assure a vigorous research program
in this field.

Realizing that private funds cannot possibly meet the needs in this
field, the National Science Foundation, the Department of Defense,
and the Atomic Energy Commission jointly surveyed the status of high-
energy nuclear research, with the aid of an advisory panel of outstanding
specialists in the field (Dr. L. J. Haworth, of the Brookhaven National
Laboratory, chairman), appointed by the Foundation. Their report
was submitted to the Foundation in September 1956, reviewed by the
three agencies, and published. The substance of the report is sum-
marized below.

Significance of High-Energy Physics Research

High-energy physics research is at this time one of the most challeng-
ing activities with respect to both its technology and its central impor-
tance in basic science. Its pursuit is necessary to an understanding of
elementary particles which is, in turn, necessary to any real understand-
ing of atomic nuclei.

The core structure of matter is the atom’s nucleus. In a way not
fully understood, these nuclei are believed to be bound together by the
same kind of forces which control the lifespan of unstable elementary
particles. Scientists believe that a vigorous and sustained study of these

14 ;
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particles will reveal the secret of nuclear forces. Included in the list of
particles are the antimatter particles which when combined with ordi-
nary matter particles become totally annihilated, meanwhile releasing
tremendous amounts of energy, ¢. g., the proton and the antiproton.

Physicists are searching for a universal law which will explain why
some of these elementary pieces of matter, such as pi-mesons, change to
other particles after very short existence in their present form; others,
such as positrons, have longer life times; and still others, such as electrons,
remain indefinitely unchanged. There is no doubt in physicists’ minds
that when a law of elementary particles is found, it will constitute one
of the great scientific discoveries of the century.

The importance of the field is perhaps best shown by the number of
able scientists now working in it, both in this country and abroad. This
represents a judgment that the field is both important and fruitful for
basic science. The correctness of this judgment has been demonstrated
by results from high-energy accelerators now in operation. A need for
increasing available facilities is demonstrated by the great demand for
operating time at the two existing multi-Bev (Billion electron volt)
accelerators. Even though multi-Bev physics is barely 3 years old, there
is already a several-years backlog of important experiments awaiting time
on the accelerators. It is clear that this situation will become worse,
even taking into account new and improved machines now under
construction.

In addition to the direct scientific results, programs in this field yield
many indirect technical benefits. Indeed, several developments have
led directly to new instruments and equipment of importance to indus-

try and Government in completely different scientific and technological
fields.

Present Position of the U. S. A.

During recent years international interest in high-energy physics has
broadened considerably. The number of high-energy installations
abroad has increased significantly, notably in the U. S. S. R. where the
world’s largest accelerator is now in operation. Although at present the
United States is leading in the number and diversity of its facilities and
in the productivity of its research programs, the rate of Soviet progress
has been such that this situation may not persist. Unless increased sup-
port is provided for high-energy physics, the peak in high-energy ma-
chines is likely to remain in Soviet installations because of the apparently
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unlimited government support and the high numbers of qualified tech-
nical people produced by the Soviet educational system.

Because of the great scientific interest and prestige that attaches to this
field of research, it is important for the United States to remain among
the leaders. This leadership can be best preserved by maintaining a
strong, well-balanced program rather than by permitting the work to be
influenced if not controlled by specific developments abroad.

Cost of the National Program in High-Energy Physics

High-energy physics research is exceptionally expensive; indeed, it is
almost uniquely so in all the domain of pure science. The basic reason
lies in the nature of the fundamental particles. To produce and study
most of these requires them to have very high speeds that can be achieved
at present only by large and costly equipment. To high initial invest-
ments must be added operating and improvement costs, which can be
expected to duplicate the initial expenditures every 2 to 4 years. Both
the initial construction costs and those resulting from operations and from
capital improvements are too great for educational institutions and other
private research organizations to provide primarily from their own funds.
In consequence, intensive work in the field is made possible only by major
Government support.

The Bevatron, located at the University of California at Berkeley, is the
largest accelerator constructed in this country. Another, still larger, is
under construction at the Brookhaven National Laboratory—a 25-30
Bev proton accelerator. The Berkeley instrument consists of a complex
arrangement of electric and magnetic fields which whip protons through
50-foot circles until speeds close to the velocity of light are reached.
Some idea of the bulk of the Bevatron can be obtained from the size of
its electromagnet—14 feet high with an outside diameter of 135 feet.
Power is provided by 2 generators which supply 100,000 kilowatts of
power. The accelerated protons have an energy of 6 billion electron
volts.

The Berkeley accelerator cost from $10 to $13 million to build and
about $4 million to run. Recent discoveries resulting from the use of
this machine have been among other things, the antiproton and a new
nuclear fusion process using mesonic atoms.

The increased complexity and costs of major high-energy facilities
demand that an increasing amount of time and effort be devoted to
preliminary studies and design in order to assure economical and efficient
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results. The magnitude of the effort required to initiate such new tech-
nological advances is so large as to require comprehensive long-range
programs, supported by long-term budgets leading from initial concepts,
through a series of reevaluations, to a practicable design and construction,
and finally the research project.

The development, design, and construction, as well as the effective use
of the more advanced machines, require large staffs of highly qualified,
full-time scientific and technical specialists in numbers well above the
normal staffs of most institutions. Such requirements inevitably limit
the number of institutions where advanced programs can be located, and
accordingly, the number of well-considered, realistic, and meritorious
grant requests for research in the field.

If individual proposals by qualified groups be considered carefully in
the light of criteria discussed later, and no overall limit is set, it is esti-
mated that by 1962, construction of 2 to 5 machines in the 3- to 12-Bev
range should be underway and commitments made for studies and con-
struction projects to attain much higher ranges of energy. This would
increase the annual rate of expenditure from the current $40 million per

year to an estimated $70 to $100 million * per year by 1962 (in terms of
1956 dollars). It includes an allowance for new construction, antici-

pated capital improvements, operation, and research associated with
machines authorized.

Estimates are not projected beyond 1962 because of the rapid changes
in accelerator technology. It is unlikely, however, that the pressure for
increased expansion of effort in the field will continue indefinitely.

Question of Diversified Support

High-energy physics, like any other branch of science, will benefit from
diversified support in the sense that several agencies, with somewhat dif-
ferent motivations, provide funds for construction, operation, and experi-
mentation. In turn, the individual agencies will benefit from their direct
contact with the work. Each agency has an important direct and spe-
cific interest in the science and technology of this field as well as a respon-
sibility for maintaining the overall strength of this country in basic science.
The scientific staff of each agency benefits by being associated with work
in this field and the experience acquired will stimulate accomplishment in
the other activities of the agency.

1 This estimate is somewhat higher than that mentioned on p. 18 in view of the
probable stimulation of the field by events that occurred after the latter estimate
was made.
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Of even greater importance is the fact that, in time of national emer-
gency, the scientists engaged in research become immediately available
to serve the country. Their work and experience will have prepared
them for the kind of service most desperately needed at such a time.

Recommendations

In view of these facts the Panel recommended that:

1. The Government continue active support of high-energy physics,
including the design, construction, and operation of and experimentation
with high-energy accelerators.

2. The Department of Defense, the Atomic Energy Commission, and
the National Science Foundation, which have important responsibilities
for the promotion or utilization of science and technology, each engage
directly in the support of high-energy physics; in particular, that the De-
partment of Defense and the National Science Foundation extend their
support in this field to maintain important positions.

3. Adequate support be given to existing research programs in this
field.

4. Planning for the support of high-energy accelerators anticipate an
annual rate of expenditure in this field of $60 to $90 million per year
by 1962; this rate, large as it is in comparison with national nuclear
research budgets of a few years ago, nevertheless is believed necessary
to maintain a program adequate to our national needs.

5. The need for accelerators of a variety of characteristics be recog-
nized. The most important parameters are energy, intensity, and kind
of particle. Insituations where a choice is to be made, it is usually better
to extend the range of these important parameters than to increase the
number of functionally similar accelerators.

6. Adequate support be given to research and development pointed
toward new types of accelerators. It is especially recommended that
efforts be made to continue to extend the energy limit.

7. No fixed general policy be made with regard to the location of new
accelerators at individual universities, national laboratories, or other
research establishments; but that each proposal be reviewed on its merits
with due regard to the research that will be done, the stimulation to
science, and the opportunities for training.



A PLAN TO ASSURE AN ADEQUATE SUPPLY
OF MINERAL RESOURCES

The President’s Materials Policy Commission (the Paley Commis-
sion ), in its report published in 1952, examined the adequacy of materials
to meet the needs of the free world in the years ahead. One of its recom-
mendations was that the National Science Foundation should determine
how an intensive program of basic scientific research and technical
development can best be applied to assure an adequate supply of mineral
resources. Accordingly, the Foundation appointed an Advisory Com-
mittee on Minerals Research, under the chairmanship of Dr. James A.
Boyd, vice president of Kennecott Copper Corporation.

Background

Our economy and way of life depend in large measure on the pro-
duction of energy and its application to the processing of raw materials.
Basic to the maintenance of this economy is the assurance of adequate
reserves of mineral resources to which we may turn as the deposits cur-
rently being mined are depleted and exhausted and as the ever-growing
demand exceeds the capacity of existing operations. The quantity of
most metals and mineral fuels used in the United States since the First
World War exceeds the total used throughout the entire world in all of
history preceding 1914.

Today we are faced with the unhappy prospect that the United States,
the industrial leader of the world, is no longer self-sufficient in many of
the basic mineral commodities. The demands of World War II and the
postwar prosperity have used up some of our deposits and have made
others woefully inadequate. We are therefore faced with the immediate
and practical problem of how to maintain our minerals industries.

Foreign deposits and better technology in the exploitation of low-grade
domestic deposits can only provide a temporary and partial solution.
Foreign operations have their limitations even under relatively stable
political conditions, let alone in times of emergency. In any event, the

19
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discovery and exploitation of foreign deposits provide only a temporary
postponement of the need for finding new deposits. Likewise, improve-
ments in our techniques for extracting mineral commodities from lower
and lower grade deposits also help, but only temporarily because here
too we are making use of known reserves, not adding vitally needed
new ones.

The ultimate answer is the discovery of new and hitherto unsuspected
sources of mineral wealth. Until recently this could safely be left to the
prospector, but his range is becoming increasingly restricted by expand-
ing population. He has practically worked himself out of a job, except
in the relatively new uranium industry, by discovering virtually all of
the deposits that can be found by visual and simple instrumental meth-
ods. Therefore, in the vital task of finding new deposits of both metallic
and nonmetallic minerals, we must depend on modern science, for it is
only by gaining a better understanding of these basic processes that we
can hope to guide our search for the hidden and unsuspected deposits
that we need.

More than 90 percent of our metallic wealth has come from a mere
1,000 square miles of territory. At the rate we are extracting minerals,
we must make every conceivable effort to locate another thousand
square miles of mineral wealth. It is not an academic question; it is
an immediate practical problem on which our national survival may
depend.

Basic Conclusions of the Committee

The Foundation’s Advisory Committee on Minerals Research, through
its various subcommittees, reached the following three basic conclusions:

1. A large volume of new, coordinated research must be done in geol-
ogy, geochemistry, and geophysics if the task of mineral exploration is
to be pursued scientifically. ‘

2. The ultimate volume, distribution, and character of the new re-
search can be determined more intelligently if all published and unpub-
lished data on mining districts are restudied and synthesized so as to avoid
duplication of work already done and omission of basic studies that
have never been attempted.

3. The program is so comprehensive that every existing agency, private
and public, currently engaged in minerals research must be encouraged
to continue, and a new research agency should be created to stimulate,
coordinate, and assimilate fundamental studies and to disseminate the
results of research activities bearing on mineral exploration and discovery.
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Minerals Research Institute

The Advisory Committee recommended the establishment of a Min-
erals Research Institute, supported by the mining industry, which would
conduct and sponsor basic research in the fields of earth science related
to the formation of mineral deposits. The discovery and research that
could lead to exploitation of any new mineral deposits should be the min-
ing industry’s business, because this industry will be a direct beneficiary
of the research. The committee recommended, therefore, that the pro-
posed institute should be supported and maintained largely by the mining
companies.

The establishment of such an institute is being actively explored by the
minerals industries.



PROPOSAL TO ESTABLISH A
GEOPHYSICAL INSTITUTE IN HAWAII

By joint resolution of the 84th Congress, the National Science Founda-
tion was authorized and directed to make a study of the feasibility and
desirability of using Federal funds for constructing and equipping a geo-
physical institute in the Territory of Hawaii.' A special 10-man advi-
sory committee under the chairmanship of Dr. E. A. Eckhardt was
appointed to aid the Foundation’s study. The committee’s conclusions
served as a basis for the Foundation’s report to Congress which was
submitted on May 1, 1957.

In summary, the Foundation believes that there are good scientific
and related geographic and educational reasons for establishing a geo-
physical institute as a part of the University of Hawaii. However, the
Federal Government should obligate funds only if assurance is provided
that (1) the research potential of the supporting science departments of
chemistry, physics, mathematics, and geology will be adequate to operate
the institute at maximum efficiency; and (2) continuing local support
will be of sufficient magnitude to guarantee successful operation.

The Foundation further recommended that, if established, funds for
the geophysical institute should come out of a special congressional ap-
propriation and should not be part of the Foundation’s regular budget.

! Public Law 909, 84th Cong., ch. 685, 2d sess., H. J. Res. 643, approved August
1, 1956.
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RESEARCH RESULTS OF GOVERNMENT-SUPPORTED
SYNTHETIC RUBBER PROGRAM (1942-55)
MADE AVAILABLE TO THE PUBLIC

On July 1, 1955, the research and development functions of the Fed-
eral Facilities Corporation concerned with synthetic rubber were trans-
ferred to the Foundation.® With this transfer came a large body of
technical and scientific information in the form of progress reports and
project completion reports from contractors—both universities and plant
operators—involved in this program up to the time of disposal of the
manufacturing plants (1942-55).

The Foundation determined, after a review of the situation, that it
was in the national interest to make available to the public all of this
information which was acquired through the expenditure of Federal
funds.

Accordingly the Foundation during the past year completed the
transfer of all research and development reports dealing with synthetic
rubber to the Office of Technical Services of the Department of Com-
merce. OTS, through its usual procedures, has made it possible for any
interested firm, organization, or person to purchase copies of these re-
ports from the Library of Congress for the years 1949 to 1955. If
the demand warrants it, earlier reports will be made available.

! NSF 6th Annual Report, pp. 28-30.
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UNITED STATES PARTICIPATION
IN THE BRUSSELS UNIVERSAL AND
INTERNATIONAL EXHIBITION OF 1958

The National Science Foundation, at the request of the Department
of State, is coordinating the United States program for the International
Science Section of the Brussels Universal and International Exhibition
of 1958. Sixteen nations are contributing to the science exhibition.

In essence, the Foundation is (a) funding the United States program
with money transferred from the Department of State; (b) adminis-
tering the program under the United States Commissioner General,
Howard S. Cullman; (c) providing such assistance as the scientists may
need in the preparation of exhibits; and (d) furnishing all logistical
support.

The United States program is expected to consist of more than 60
exhibits. These exhibits will become an integral part of the Interna-
tional Science Sector which is divided into four classes—the atom, the
molecule, the crystal, and the living cell. Four advisory committees
of prominent American scientists (one for each class) have been ap-
pointed by the Department of State to assist the National Science Foun-
dation in determining the scientific content of the exhibits.

The Belgians plan that the International Science Pavilion will in-
clude a 600-seat theater in which a continuous film summarizing the
whole exhibit field from human biological phenomena to atomic physics
will be shown. “The Unity of Science” is the central theme of the film.

Following this film there will be a popular exhibit section—planned
for a wide audience—where the visitor will be able to watch actual ex-
. periments and demonstrations depicted in the film. A large area will be
set aside for each of the four exhibit classes. Here scientific ideas will
be demonstrated in as varied and animated a way as possible. Arrange-
ments will be made for lecture demonstrations by prominent scientists
and the showing of short scientific films illustrating certain specific
theories.

A science library and a mural dealing with historical aspects of science
will complete the pavilion.

Thus, the organizers of the pavilion hope to satisfy the varying tastes of
a very wide audience at different levels of knowledge.
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LOCATING SITE FOR OPTICAL ASTRONOMICAL OBSERVATORY

The 60-foot ‘‘seeing’’ tower is located on top of Kitt Peak, Ariz., and is 1 of 4 so far erected
for the purpose of determining the most suitable site for the construction of an optical as-
tronomical observatory in the Southwest. The tower is a triple-shelled steel structure equipped
with a telescope that continually measures the turbulence in the atmosphere by gaging the
size of the image of the star Polaris. This information, along with wind and temperature
data, is transmitted to recording instruments located at the base of the tower. (See p. 49.)
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INTERFERING WITH PLANT ROOT RESPONSE TO GRAVITY

These are time-lapse shadow graphs of corn roots showing loss of geotropic sensitivity
following treatment with minute concentrations of N-1 naphthylphthalamic acid. The
seedlings were maintained in a horizontal position in @ moist incubator for the indicated
time. Downward bending was obvious in the controls after 1 hour and continued to in-
crease until 12 hours. As is evident from the shadow graph, the treated seedling grew
but did not know which way was down. (See p. 38.)
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“FLYING" FLIES TO EXHAUSTION

One of the interesting techniques used to study the physiology of insect feeding, a subject
of great practical importance to man’s health and economy, is that of using a turntable to
“fly” flies to exhaustion in order to deplete their carbohydrate reserves. They were then
fed a highly stimulating but nonnutritional sugar to test their hunger reactions. (See p. 39.)
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45,000-YEAR-OLD SKULL UNCOVERED DURING EXCAVATION OF
SHANIDAR CAVE IN NORTHERN IRAQ

This 45,000-year-old skull belonged to an adult Neanderthal man and was uncovered during
excavation of Shanidar Cave by a Smithsonian Institution-sponsored archeological expedi-
tion, partially supported by the National Science Foundation. The cranium had been struck
by stones and displaced at the time of accidental death. The neck vertebrae can be seen
in their original position. (See p. 43.)
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LARGEST HYDRAULIC TESTING MA-

CHINE IN THE WORLD

Maijor contributions in the field of
plastic and “‘vltimate’” design of
structures now revolutionizing the
civil engineering profession have
been made possible by means of
the above-pictured hydraulic test-
ing machine. This machine located
at Lehigh University is capable of
exerting pressures up to 5 million
pounds per square inch. The
Foundation in sponsoring research
on the effect of residual cooling
stresses and cold bending stresses
upon the ultimate strength of rolled
wide-flange columns. Note the
bend in the column as it is about
to buckle near its capacity load.

OVERCOMING SUMMER DORMANCY IN THE GROWTH OF TOMATOES

The tomato plant at the left shows the arrested fruit growth which normally
occurs during the hot, bright Texas summers. The plant at the right, however,
shows the effect of spraying a similar tomato plant with gibberellic acid. The
condition of summer dormancy is broken, permitting normal growth. (See
p. 37.)



RAISING THE STANDARDS OF HIGH SCHOOL SCIENCE TEACHING

Typical of the Foundation-supported program of summer institutes for improving the com-
petence of high school and college teachers of science and mathematics was the institute
held at lowa State College last summer. The participants obtained knowledge in scien-
tific subjects through lectures, symposia, and laboratory work. Also included was instruc-
tion in the building of training aids for use in the teachers’ own classrooms. The upper
photograph shows teachers using a pH meter constructed during chemistry laboratory ses-
sions. The lower photograph shows other teachers with some of the models constructed

during biology laboratory sessions. (See p. 71.)
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The Traveling Science Demonstration~Lecture Program, jointly

sponsored by the National Science Foundation and the Atomic Energy

Commission, is designed to stimulate interest and competence in science
teaching, to encourage high schools to construct or acquire low-cost
lecture demonstration equipment for use by students and teachers, and
to provide a greater number of secondary school students with a deeper
appreciation of science and the encouragement to consider careers in
science. This is one of several programs in science education administered
by the Oak Ridge Institute of Nuclear Studies.

Portrayed here are the seven 1956-~1957 touring teachers demon-
strating inexpensive apparatus,
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SUPPORT OF BASIC RESEARCH IN THE SCIENCES

Research Programs -

Immediately responsible for Foundation programs in support of basic
research are the Division of Biological and Medical Sciences and the
Division of Mathematical, Physical, and Engineering Sciences.” Fiscal
year 1957 research projects described here in brief are to be considered
illustrative of the type of research being supported. The projects de-
scribed are not necessarily the most significant, nor is the number selected
meant to be indicative of the relative importance of the particular
program.

DIVISION OF BIOLOGICAL AND MEDICAL SCIENCES

Current Research Support

In Regulatory Biology, almost all phases of research in physiology and
physiological biochemistry are represented. One of the larger compo-
nents is intermediary metabolism, both animal and microbiological.
Other large segments include endocrinology, immunology, cellular physi-
ology, plant physiology, and neurophysiology. During fiscal year 1957,
this program gave continued support to research on the problem of plant.
growth and differentiation, including studies of growth-promoting sub-
stances such as the auxins, kinetins, and gibberellins. Other promising
projects supported are an investigation of biochemical and physical mech-
anisms involved in the transfer of substances across the cell membranes;
the elucidation of the metabolism of a recently discovered biologically
active compound, mevalonic acid, which is required for growth of micro-
organisms; and a number of studies of the function of the integrating
systems (endocrines, nervous tissue, etc.) of the animal organism.

The major effort of the Molecular Biology program is on the structure,
synthesis, and reactivity of proteins and other macromolecules, and with
the more molecular aspects of intermediary metabolism and biosynthesis.
In protein chemistry, for example, grants were made for research on the
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 theory of diffusion of macromolecules, on the one extreme, and on the
synthesis of polypeptides, on the other. In the area of intermediary
metabolism and biosynthesis, grants were made for research dealing with
amino acid metabolism, with enzymatic synthesis of a desoxyribonucleic
acid, and with virus formation. A significant number of grants were
made in bioenergetics; on the morphology of ultrafine structure; and on
photobiology. -

The support of research in Psychobiology reflects a continued emphasis
on neuropsychological work. For example, support was given for stud-
ies of problems of brain biochemistry and behavior, and for neurophysi-
ological work. Other outstanding grants include one for research on the
biophysics of vision; on chemoreception; on neuromechanisms of be-
havior; and on conditioned learning. Of importance to the general field
of experimental psychology was the continued support of work relating
mathematical research techniques to psychological research. The sup-
port of research and training activities in the smaller departments of
psychology was also extended in fiscal year 1957, with grants to the Uni-
versity of Nevada and to the University of New Mexico.

In Environmental Biology, approximately half of the active grants
were for studies in the dynamics and structure of animal populations,
quantitative community ecology, and qualitative phytosociology and
vegetation development. A quarter of the program supports research in
physiological ecology with projects oriented toward physiological reac-
tions of plants and animals to environmental factors. The remainder of
the program includes projects related to paleoecology; ecological aspects
of behavior; terrestrial, marine, and fresh-water productivity; limnology
and biological oceanography; parasitology; life history studies; radiation
ecology; and microclimatology. Grants initiated in fiscal year 1957
included research on physiological ecology of marine animals; late-Pleis-
tocene limnology; integration of a forest community; ecological physiol-
ogy of avian behavior; ecological microcosms; productivity of alpine
plant communities; environment-related changes in composition of
phytoplankters; ecological relationship of amphibian species; and rela-
tion of external environment to the incidence of parasitism in fish.

Research in Systematic Biology continued to support the program’s
objectives of clarifying evolutionary history of living and extinct organ-
isms, and of furthering our knowledge of their spatial interrelationships.
Projects supported included both traditional studies involving identifica-
tion, nomenclature, and classification; and those utilizing genetic and
physiological techniques to complement the more classical methods which
depend primarily upon morphological criteria. The program has at-
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tempted to encourage the exploration of problems involving experimental
research techniques without neglecting those studies upon which taxon-
omy traditionally depends. Of great importance to systematic biologists
are indices of various sorts; the preparation of these is a time-consuming
and often thankless task for which institutions need modest assistance of a
sort the Foundation’s advisers are strongly disposed to recommend.
Foundation grants are now resulting in active work on three such indices:
an “Index of Lichens from 1935 to 1955,” a “New Index Muscorum,”
and a compilation of generic names of fossil plants for the “Index Nomi-
num Genericorum.”

Grants in the Genetic Biology program are distributed about equally
among studies of higher animals, higher plants, and micro-organisms.
Among studies on higher animals, about half of the grants activated in
fiscal year 1957 support research on Drosophila, the fruitfly. Among
Drosophila investigations, one is of particular interest in that it is aimed
at determining the genetic basis for behavior patterns. This study not
only illustrates how useful Drosophila can be because of the extensive
knowledge of its genetic composition but also how separate disciplines
like genetics and psychology can be effectively brought together in a
single coherent project. Again in the area of animal genetics, a study of
special interest is that of the effects of radiation on polygenic inheritance
in chickens. This is a pioneer effort on the use of X-rays to induce
“good” mutations which result in improvement of quantitative traits,
such as egg production. In the area of plant genetics, support was pro-
vided for a continuing attack on the nature of the gene in maize. Illus-
trative of evolutionary studies in plant genetics is one on the cytogenetics
of wheat. Here continued support will permit completion of the identifi-
cation of the source, in the evolutionary sense, of the chromosomes found
in modern polyploid bread wheat. In microbial genetics, support has
been provided for an investigation of the fine details of the gene-enzyme
relationship. Slowly but surely studies of this sort in biochemical genet-
ics are clarifying our understanding of exactly how the gene works, one
of the most fundamental problems in genetics.

An idea of the nature of the Developmental Biology program may be
obtained from several projects supported during the past fiscal vear.
For example, one of the most interesting developmental studies being
undertaken is that concerned with transferring nuclei from cells which
are partially or fully differentiated back to an enucleated egg. By this
approach, it is hoped to establish whether or not the nuclei from the
older cells become irreversibly altered during the course of their differ-
entiation. Another important research project is that dealing with
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studies of the mechanisms of lens formation. Lenses originate from the
cpxdcrrms which covers the embryonic eye primordia and this process
requires an intimate contact between the optic cup and the lens-forming
tissue. The nature of the interactions between these two tissues and
how they result in the production of the lens is under close scrutiny.
Still another project is a tissue-culture analysis of the developmental
effects of a number of mutations in the mouse. These mutations pro-
duce failures in various organ systems. Developmental studies have
indicated that the organs involved require interactions between two or
more embryonic tissue components during the very early stages. The
investigators are attempting to establish at which point the genetic
factors produce their effects and where the anomalies have their initia-
tion. Such an approach, with tissue culture, has great promise, and
indirectly, applicability to congenital anomalies in human beings.
Within the Anthropological and Related Sciences area, fiscal year 1957
grants have included several in anthropology and archeology, and one
or two each in demography, psycholinguistics, and social psychology.

Significant Research Developments

SumMmeR DorMancy IN TomaToes.—Tomatoes (particularly the
Marglobe variety) are adversely affected by the high light intensities and
temperatures of Texas summers. The condition of “summer dor-
mancy” in tomatoes in essence amounts to a very marked reduction in
the growth of both vegetative and reproductive structures. Founda-
tion-sponsored research has shown that cool temperatures, auxins, or
red light are capable of reversing this dormancy. However, none of
these methods serves as a practical method of control in the field.

Far red light, on the other hand, enhances dormancy. Such light is
normally received in the summertime; irradiating winter greenhouse
tomatoes with far red light produces typical midsummer symptoms.
Spraymg the plants with gibberellic acid neutralizes the effect of far
red light, thus breaking the dormancy and allowing normal growth.
The use of this technique may provide real economic gains for farmers
in Texas and similar areas.  (See p. 30.)

NicutTiIME OcEaNIc LuMINESCENCE.—The displays of light which
are sometimes observed in the ocean at night are so brilliant that a fish
or man swimming beneath the surface is clearly outlined by the light;
a ship or even a submarine may be detected from the air by virtue of
the light. This luminescence is caused by small unicellular organisms,
primarily dinoflagellates. ~An investigator has found that the dinoflagel-
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late Gonyaulax polyedra emits light rhythmically—as much as 60 times
brighter at night than in the daytime. This rhythmic behavior is much
like that of a clock, so that it might be called a biological clock. For
example, it can be reset so that maximum luminescence occurs during
the day, merely by arranging appropriately scheduled lights. But this
clocklike activity, although geared to the environment in this fashion
is not dependent upon environmental changes for the rhythm to persist.
Under absolutely constant conditions, the luminescent response will con-
tinue to go up and down, marking off daily cycles of approximately 24
hours. This is actually an ability to tell time; a well-known character-
istic of higher organisms. The way in which this rhythmicity occurs
within the cell is now under investigation. It has already been deter-
mined, for example, that the protein enzyme which catalyzes the chemi-
cal luminescent reaction increases and decreases daily in phase with
changes in light emission. The widespread occurrence of diurnal
ryhthmic behavior suggests that the oscillating chemical system within
the cell may be a very fundamental process. Understanding of the
mechanism for this rhythmic process may lead to an understanding of
such basic biological functions as the wake-sleep relationship and the
periodic electric discharge of nerve cells.

CHEMICAL NATURE OF PLANT GROWTH RESPONSE TO GRAVITY.—
"The mechanism by which plants “feel” gravity, and how once they have
felt gravity they orientate their growth is not well understood. One
recently developed explanation of why the roots grow down and the
shoots grow up is chemical in nature.

The sensory mechanism for gravity detection in plants may be analo-
gous to the “solion” device developed for missile guidance. Disturbance
of the plant’s orientation in space initiates electron flow between meta-
bolically maintained areas of fixed potential. In some as yet unex-
plained way this electron flow initiates the chain of reactions leading
to differential growth.

A chemical agent, N-1-naphthylphthalamic acid has been discovered
which inhibits growth only slightly in minute concentrations. Seedlings
treated with this agent, however, fail to respond to gravity. The roots
grow in random directions. (See p. 27.) The substance seems to pre-
vent differential growth. The existence of such substances should pro-
vide for studies of correlative growth and may have results as important
as those arising from earlier correlative growth experiments with “weed-
killing” plant growth regulators.

Discovery oF NEw MeTaBoLic PATHWAY IN  MAMMALS
THROUGH STUDY OF CONGENITAL PENTOSURIA.—The metabolic basis
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for the genetic abnormality known as congenital pentosuria, an appar-
ently harmless defect characterized by the excretion of the rare pentose
sugar, L-xylulose, has been investigated. It was possible to use this
defect as a clue to an undiscovered area of metabolism, since current
knowledge did not provide an explanation as to how L-xylulose might
be formed. Furthermore, a study of pentosuria might serve as a model
for investigating other harmful metabolic defects, which probably in-
clude muscular dystrophy and arthritis.

The information about the widespread ability of mammals to produce
L-xylulose, together with evidence that it can be utilized by animals,
suggested that this sugar is a normal metabolite. Enzymes were found
in the liver whose action provided an understanding of the normal meta-
bolic pathway of the sugar and an insight into the enzymatic deficiencies
in pentosuric individuals. 4

As a result of this work it now seems clear that another metabolic
pathway in mammals had been uncovered. There appear to be side-
paths, thus making it difficult to define clearly the nature of the defect in
congenital pentosuria. This question is still under study, but it is con-
sidered secondary to the problem of elaborating a new metabolic pathway
in the mammalian organism.

PuysioLocy oF INsecT FEepmNGg.—Insects consume such large quan-
tities of our agricultural crops, stored food, houses, and clothing that the
dollar losses run into astronomical figures. They also feed upon man
much to his discomfort. Yet, despite the importance of insects’ feeding
habits in relation to human health and economy, very little is known
about the physiology of insect feeding. What is the basis of hunger in
insects? What stimulates them to feed on certain materials and at cer-
tain times? Can their feeding behavior be altered to the benefit of man-
kind? These are some of the questions which are being answered
through Foundation-supported research.

The investigation has shown that many insects are stimulated to feed
on particular materials by specific chemicals characteristic of those materi-
als. These chemicals are termed “token stimuli” and do not necessarily
bear any relation to nutritional adequacy. Nevertheless, they are ex-
tremely important in determining an insect’s choice of food and the
quantity which it will consume. Experimental techniques have been
devised whereby flies, living in a container in which there are drinking
tubes with different kinds of liquid foods, can freely choose one of these
and automatically activate a recording device which records the choice
of food, the quantity of food taken, and the duration of feeding. These
experiments have shown, among other things, that there is no relation
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between the nutritive value of carbohydrate foods and their effectiveness
in driving the fly to feed on them.

Experiments designed to determine the relationship between hunger
and sensory stimulation (taste threshold) suggest that hunger is merely
the absence of inhibitory stimuli. The evidence is that when the fly is
fully fed, these inhibitory stimuli prevent messages from the taste sense
organisms from rousing the desire for food. (See p. 28.)

STRUCTURE OF PROTEINS.—Proteins are the basic life substance.
They include the enzymes and, in conjunction with polynucleotides, they
form the genes and viruses, as well as the templates from which proteins
reproduce themselves. A fundamental biological problem is that of the
structure of these molecules. An award-winning investigation of the
hydrodynamic and thermodynamic properties of proteins has led to sig-
nificant knowledge as to the influence of the overall or gross configuration
of protein molecules on their reactivity. The hydrodynamic experi-
ments provided an assessment of the influence of the configuration on re-
activity; the thermodynamic experiments, more detailed information
about interactions between specific groups within the molecule.

The most recent work on carboxyl and tyrosyl ionizations in bovine
serum albumin has provided evidence of the detailed changes taking
place within the albumin molecule and provides a basis for the so-called
configuration adaptability of this protein.

CHANGES IN ELECTRICAL ACTIVITY ACCOMPANYING THE LEARNING
Process.—Just how the brain works during the process of learning has
been until quite recently almost a complete mystery. A technique has
been devised for inserting microelectrodes into the gray matter of the
brain of animal subjects to measure changes in electrical activity which
accompany the learning process. It has been determined that the first
step in conditioning (a form of learning) appears to be not the formation
of new connnections between the nerve cells in the brain (a previously
widely held view) but rather the elimination of widespread generalized
responses to a particular stimulus. In time a more limited and specific
response emerges to the stimulus as the result of stimulus repetition.
Thus, the development of control over irrelevant responses seems to be
a more important factor in learning than the formation of new nerve cell
connections. The investigators are now determining the changed elec-
trical reactivity in various areas of the brain occurring during the con-
ditioning process from the time the stimulus is first presented until the
animal is fully conditioned to react to the stimulus in a specific way.
Through the development and use of such precise techniques as those
employed in this research, we will be able to obtain an understanding
of how the brain operates in the learning process.
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ENVIRONMENTAL FACTORS INVOLVED IN DETERMINING THE SUCCESS
or INsect ReprobucTioN.—In basic studies of the effects of tempera-
ture on milkweed bug development, results have been obtained which
could prove of unusual importance to personnel concerned with pre-
dicting and combating outbreaks of destructive insects. An investiga-
tor found that the occurrence of a finite temperature threshold for hatch-
ing of the milkweed bug eggs is correlated with depletion of food reserves
in the egg. Temperatures below 20° C. retarded development much
more than they retarded expenditure of energy. Thus, at lower tem-
peratures there may not be enough egg food reserves to complete develop-
ment of the insect. Further studies revealed, however, that in addi-
tion to the “hatching threshold,” there is what may be termed a “viability
threshold” which is independent of hatching and which requires tem-
peratures of 20° C. or higher. The exact nature of this vitality factor
is as yet unknown, but it appears to be biochemical and to be correlated
with the abrupt change in developmental rate curves at around 20° C.
in this species. These data suggest that hatching does not necessarily
imply that an insect will grow. Lacking “vitality” it will die even under
favorable environmental conditions. Accordingly, the current practice
of using hatching percentages to predict the size of future insect popula-
tions (e. g., pest outbreak prediction) may not be a sound scientific
technique.

MEecuANISM UNDERLYING THE INpucTiON oF MuTaTtioNs.—Con-
cern over the genetic effects of radiation has brought to the foreground
our incomplete understanding of the mechanism underlying the induc-
tion of mutations. In bacteria, the delayed appearance of radiation-
induced mutations for several cell generations has offered an unusual
opportunity to study the factors which operate in mutagenesis. Out-
standing work has been performed in analyzing the basis of the de-
layed appearance of one type of ultraviolet-induced mutant. It was
found that the percentage of mutants which will appear is determined
during the first hour after irradiation. Moreover, the number is di-
rectly proportional to the rate of protein synthesis going on in the bac-
terial cells during this first hour. Although many of the mutants can-
not be detected until later generations, a given irradiated cell will pro-
duce either all mutant descendants or none. It would seem, therefore,
that a “premutant” state is present after the first hour in those cells
destined to give rise to mutants. The nature of the “premutant state”
and the steps from it to the manifest mutation are unsolved and fasci-
nating problems. Their solution may go to the very heart of the mecha-
nism behind the induction of mutations.
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RELATIONSHIP BETWEEN AGE OF FATHER AND SEX OF OFFSPRING.—
The cause of the small, but significant, excess of male to female human
births is not understood. For this reason, considerable effort has been
expended in the past on studies of the relationships between the age of
parents, birth order, and the sex ratio. It has been often reported that
with increasing age of the mother the sex ratio decreases. However, it
has now been established that the age of the father is significantly cor-
related with change in sex ratio, whereas that of the mother is not. The
apparent relationship of age of mother and sex ratio is only a reflection
of the fact that, in most cases, the mother and father are of comparable
ages. The significance of these findings is that they shift the emphasis
from maternal to paternal causes behind the sex ratio deviation. Previ-
ously, differential survival of young embryos, with a change toward
greater equality as the mother’s age increased, was considered the best
possibility. Now it will be necessary to look for causes of a change in the
relative production or survival of male- and female-determining sex cells
produced by the father as he ages. .

Factors INvoLvep IN EmBryonic LM DevELOPMENT.—Investi-
gation of tissue interactions which result in the formation of a limb and
of the specificities inherent in the tissues are being accomplished with the
use of chick embryos. At the stages upon which the experiments are per-
formed, the limb buds are very simple structures. An investigator has
grafted tissue from a potential thigh area to the region which would
ordinarily form the digits of a wing. The thigh tissue becomes modified
and does form digits (a change in fate), but these are foot digits (the
tissue retains its leg specificity). At these stages, therefore, regionality
may be modified, but limb-type specificity is retained. Recently this
investigator has turned his attention to a study of the role which cell death
may play in the formation of the limb. While one does not ordinarily
think of cell death as playing a part in the formation of a structure, pains-
taking investigations have revealed that the basic contours of the wing
and leg are shaped by a wave of cellular degeneration. Cell death is
particularly important in the formation of the elbow and knee.

SEQUENTIAL DEVELOPMENT OF EMBRYONIC Tissue.—Normal cells
of an early embryo are all alike. They grow by division after synthesis
of new protoplasm. As embryonic cells grow, they become different
from their precursors and from each other. Some form pigment cells;
others, nerve sheath cells, connective tissue cells, white blood cells, etc.
A study of amphibian embryos was undertaken to determine the bio-
chemistry of differentiation by means of tissue culture. The researcher
found that fairly simple organic compounds in the immediate environ-
ment of the cell act to drive the cell-differentiation machinery in specific
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ways depending on the compounds and their concentrations. He in-
duced the formation of amphibian pigment cells from precursors which
never normally form such cells by a mild increase in the concentration
of the amino acid phenylalanine. He also prevented the formation of
pigment cells from precursors which normally form such cells by using
an analog of phenylalanine. The inhibition can be relieved by the addi-
tion of a small amount of phenylalanine which in amphibians is syn-
thesized by striated muscle cells. This is one example of sequential
development of the embryonic tissues; the chemical products of one regu-
late the growth of other tissues.

ExCAVATION OF SHANIDAR CAVE IN NORTHERN IRAQ.—Support of re-
search on the archeology and human paleontology of Shanidar Cave in
Northern Iraq has resulted in several important discoveries. Chief of
these were the finding of two adult human skeletons of premodern type
and the discovery of an early neolithic village site nearby containing
rudimentary foundations of rough field stones. The discovery of the
two skeletons, in conjunction with the earlier finding of a child’s skeleton
in 1953, places Shanidar Cave among the more important Early Man
sites in the Old World. The skeletal remains were found in an un-
fossilized or natural state due to the good preservative qualities of the soil,
and appear to be of Neanderthal type on preliminary observation. One
of the skeletons is possibly about 45,000 years old, the other about
60,000 years. (See p. 29.)

Facilities for Research in the Biological and Medical Sciences

Fiscal year 1957 was the first year in which the Division of Biological
and Medical Sciences participated more or less formally in the support of
research through grants for facilities. It was found that there is a de-
monstrable need for support in this area for facilities, such as controlled
environmental laboratories, maintenance and use of systematic collec-
tions, and biological field stations.

Some 24 proposals for facility support were received during fiscal year
1957, totaling $5,175,000. Of these, 11 resulted in grants to the amount
of $885,000.

Support has been provided for the repair, maintenance, rehabilitation,
or expansion of field-station facilities. Of particular interest is a
$415,400 grant to the Marine Biological Station at Woods Hole for the
rehabilitation of a research laboratory building, the Crane Wing. A
small grant of $24,000 went to the famous Naples Zoological Station for
general maintenance and support. Two principal objectives of the
grant were partial remuneration for the wear and tear to the facilities
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resulting from their use by American scientists and recognition of its im-
portance as a truly distinguished international research facility.

Other grants went to Yale University for the construction of a facility
for a recirculating sea water system, and to the Philadelphia Academy of
Natural Sciences for systematic research collections.

DIVISION OF MATHEMATICAL, PHYSICAL, AND
ENGINEERING SCIENCES

Current Research Support

In the Astronomy program, grants ranged from studies related to the
establishment of a large astrographic telescope in the Southern Hemis-
phere to a systematic search for super novae, and included studies of the
distribution of interstellar dust, the infrared spectrum of the planets and
the moon, and analyses of the solar electron corona. A method of nar-
row-band photoelectric photometry, using interference filters, has been
perfected to give stellar color excesses and absolute magnitudes of high
accuracy. This will allow a much better picture of the dust distribution
and space distribution of the stars in the neighborhood of our galaxy than
hitherto possible. Observations have been made of young clusters of
stars which appear to have caught some stars in their earliest stages of
evolution while still contracting gravitationally; among these are the
T-Tauri stars.

As in previous years, the Chemistry program provided its chief support
to research in organic and physical chemistry. In addition, support was
extended to low-temperature and to high-polymer chemistry. As an
example of low-temperature research, experimental and theoretical in-
vestigations of paramagnetism in crystalline salts are producing data of
value in explaining the main features of the magnetic behavior of many
salts in terms of crystalline fields, exchange reactions between ions, and
interactions between the electronic and nuclear systems.

The Engineering Sciences program during the past year has supported
basic research in heat transfer, metallurgy, electronics, reaction kinetics,
fluid mechanics, and the mechanics of solids and materials. Areas of
support range from dynamic and impact studies on concrete beams to the
investigation of the mechanics of information transmission in human
speech to research on meteor-burst phenomena which should add to our
knowledge of long-range, interference-free transmission of very high fre-
quency radio waves.
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Studies of the earth, its constituents, its physics, and its chemistry fall
within the cognizance of the Earth Sciences program. Support is pro-
vided for such fields as geology, meteorology, oceanography, and the
like, as well as the newer fields of geochemistry, geophysics, and
aeronomy. Projects supported during the past year vary from the study
of the deep-sea floor to the study of the earth’s magnetic field several
hundred miles above the solid surface; and from the study of the compo-
sition of the earth’s core to the physics of precipitation.
~ The concept of applicable mathematics until recently has rested in the

domain of analysis. It now appears that the methods of the topologist,
abstract algebraist, or mathematical logician are also of great value in the
solution of practical problems, e. g., as interest in high-speed computing
machine grows, mathematical logic contributes first to design, then to
operation. The Mathematical Sciencies program has therefore con-
tinued in the support of research in group theory, topology, and mathe-
matical logic; also to emphasize grants which would encourage talented
students to become productive mathematicians.

The Physics program as in previous years provided much assistance to
investigators of atomic nuclei and the solid state. High-energy physics
received considerable support, particularly studies dealing with inter-
actions of fundamental particles. Grants were also made for studies of
the relationship between the general theory of relativity and quantum
mechanics.

The Sociophysical Sciences program has emphasized research and con-
ferences in the mathematical social sciences and in the history and
philosophy of science. Among the research grants made in this program
is one concerned with prediction of the behavior of individuals in situa-
tions where they are confronted with alternatives of which they have
only imperfect knowledge.

Significant Research Developments

NEw SCANNING SPECTROGRAPH.—The development and construction
of a new scanning spectrograph, with support from the Foundation, is
quite likely one of the most important developments in astronomy dur-
ing the past year. To test possible evolutionary changes in color and
brightness and other cosmological problems, accurate observations of the
color and brightness of galaxies were needed. By means of the scanning
spectrograph, it has become possible in certain cases to obtain detailed
information about the emission of energy in the violet regions which had
been missed completely in the six-color photometry previously used.
These features were found to have a significant effect on the observed
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color index of a galaxy with a large red-shift and eliminated the color
excess originally reported which indicated a rapid evolution of galaxies.
The new observation provides strong support for the opposing “steady
state” theory. _

CHEMICAL STRUCTURE OF AN ANTIBIOTIC DETERMINED.—The chemi-
cal structure has been determined of an antibiotic known as Magna-
mycin. Itisone of a group of antibiotics called macrolides isolated from
soil microorganisms (Streptomyces). Members of this group, all of
which contain a macrocyclic lactone ring in their structure, include
Erythromycin, Pikromycin, and Oleandomycin. Obtaining informa-
tion about chemical structure is the first step in the process synthe-
sizing antibiotics tailored to specific requirements.

Livinc PoLyMERS.—A polymer is a compound of high molecular
weight formed by the joining together of simpler molecules, the relative
amount of each element remaining the same. Rubber and plastics are
examples. Polymeric molecules are born in an initiation process, grown
by a propagation process, and finally die in a termination process. The
death is regulated by the conditions prevailing during polymerization.
Polymeric molecules have been developed which do not die and live for
an indefinite period of time. A living polymer does not grow indefi-
nitely, nor does its molecular weight grow beyond certain limits. It
keeps growing until the supply of the monomer, the simple molecules
from which it is formed, is exhausted. The ends remain living, how-
ever, and the polymer can grow again as soon as more monomer is
added. From a color reaction it is even possible to tell whether or not
the polymer is still living. And as indicated by the color change, it is
possible to kill the living ends by the addition of air or moisture, thus
stopping the process at will. Through the use of living polymers, it be-
comes quite simple to build block polymers, polymers formed from more
than one monomer. As soon as one is exhausted, the next is added.
‘The monomers used determine the block polymer’s characteristics. The
process is terminated by adding air or moisture. This investigation
makes easily possible the formation of custom-built polymers.

OricIN oF METEORITES.—Metallurgical examination of meteorites
has led to an understanding of the origin of meteorites. It has been
shown that the iron-nickel alloys composing metallic meteorites cooled
slowly under high pressures, and that at the same time fragmentation
took place, suddenly releasing prevailing pressures. Better understand-
ing of the processes initiated by entry of a meteorite into the atmospheric
envelope of the earth may contribute to solution of problems associated
with the reentry of aircraft or missiles into the earth’s atmosphere.
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STABILITY AND CONTROL OF CHEMICAL REACTORS.—Successful de-
sign of a chemical reactor is dependent upon the proper choice and
regulation of pressure, temperature, and concentrations. Pressure may
be varied to change reaction rates. Many reactions are very sensitive to
temperature. In some cases, if the temperature rises above a certain
value, gas desorption takes place; this condition may offset an increase
in the reaction rate. Thus the control of the reactor is very important
in order to obtain a desired product. An analysis has been made of the
stability and control of a chemical reactor under a variety of conditions
not previously considered. This study, which made use of a Univac com-
puter, gives criteria for use in determining under what conditions various
modes of control are feasible. Critical operating points, where the re-
action may get out of hand, can also be predicted and thus be avoided
by proper design.

PORTABLE INSTRUMENT FOR DIRECT MEASUREMENT OF CLOUD
Warer ConTENT.—During the past 10 years there has been much pub-
licity and activity in weather modification or “rainmaking’’ through the
use of small crystals of carbon dioxide or silver iodide as nucleating agents.
However, until more is known about the mechanics of precipitation and
the general field of cloud physics, the possibilities of rainmaking can-
not be fully realized. Of special interest in this area has been the de-
velopment of a portable instrument that can measure directly the water
content in a cloud. This radically new apparatus collects water as a
plane flies through a cloud, mixes the water with a conducting solution,
and electrically measures the amount of dilution. The instrument has
passed its preliminary tests with flying colors and should aid greatly
toward understanding precipitation mechanics.

GEOCHEMISTRY OF MERCURY ORES.—AS a result of investigations
into the geochemistry of mercury ores, it has been demonstrated rather
conclusively that the black sulfide of mercury (metacinnabar) is the
stable form of the compound at temperatures in excess of 344° C. and
that the red sulfide (cinnabar) is stable at lower temperatures. This is
contrary to previous ideas and will provide a better explanation for the
origin of many quicksilver deposits. This knowledge should aid pros-
pecting for new deposits in known mercury districts by permitting deter-
mination of the potential of the buried ore body from the outcrops.

MobperN OnE-VoLume HANDBOOK OF TABLES OF MATHEMATICAL
Functions.—With the development of new scientific techniques, new
and better tables of mathematical functions are needed. The Founda-
tion is supporting the development of a modern handbook of tables
within the compass of one volume. An example of the results being
obtained is the compression of the table for the exponential integral, pre-
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viously décupying 740 pages, into the space of 6 pages. It is estimated
that the new handbook will contain 1,000 pages.

New Cosmic-Ray TeLescope.—Cosmic-ray physicists have been
able to study particle reactions in energy ranges many billion times as
great as those possible in even the largest accelerators (6 billion electron
volts). A cosmic-ray telescope has been constructed which will record
particles entering the earth’s atmosphere with energies as high as 10®
(billion billion) electron volts. The results indicate that, in the energy
range 10"°-10" electron volts, cosmic rays come from all directions in
space—an observation critical for theories concerning the origin of cos-
mic rays. At the highest energies recorded to date, the radii of curvature
of primary cosmic rays in the magnetic field of the galaxy are becoming
comparable to the transverse dimensions of the galaxy. In addition,
the measurements indicate that the structure of the electron-photons pro-
vided by the impact of these primary particles are in agreement with
present concepts of particle interactions.

The measuring techniques used in this investigation are so promising
that it is now planned to extend the energy range of the apparatus and
use it to conduct a cosmic-ray probe of the size of our galaxy. This
will be of particular importance in that it may show that our galaxy, like
nearby galaxies, is surrounded by a “halo” of magnetic fields and ionized
matter.

More PrEcISE LINEAR MEASUREMENT.—A new line-spectrum source
for meeting the ever-more-exacting standards of precision linear measure-
ment has been discovered. The investigator developed an operable

“calcium beam lamp which gives a spectrum line one-half as wide as the

one produced by the isotopic-mercury lamp now used in this country.
The lamp uses a well-defined beam of calcium atoms to carry the lumi-
nous discharge.

BuiLbup oF HiGHER ACCELERATOR BeamM CURRENTS Mape Pos-
sIBLE.—Investigation of methods for producing particle collision using
intersecting beams and only one accelerator has resulted in a quite fea-
sible technique. It has been found possible with a modified fixed-field,
alternating-gradient technique to have beams of the same mass and
charge circulating in opposite directions in a single accelerator. This
will permit the buildup of higher beam currents in several types of
accelerators.

MANNER IN WHICH TECHNOLOGICAL CHANGE Is GENERATED AND
PrROPAGATED.—A mathematical model has been developed, in an at-
tempt to explain the manner in which technological change is generated
and propagated in the United States. The investigators used the intro-

™, duction of hybrid corn as the subject of the study and plotted the be-
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ginning of the movement, its rate, and its destination. Their conclusion
was that once an invention has occurred or a useful and feasible idea has
been published, the process of innovation, of developing the new idea,
and of adapting it to the particular conditions of various markets is for
the most part a process which is guided by economic consideration. The
rate at which an innovation is accepted is largely a function of the
relative amount of profit that can be obtained from the innovation.
Similarly the level at which the new technique is stabilized is primarily
determined by economic variables.

Facilities for Research in the Mathematical, Physical, and
Engineering Sciences

During the past fiscal year, a $4 million contract was entered into with
the Associated Universities, Inc., for the construction of a radio as-
tronomy observatory at Green Bank, W. Va. This facility will consist
of 2 radio telescopes—one with a 140-foot paraboloid antenna and the
other with an 85-foot antenna and auxiliary equipment. When com-
pleted, the 140-foot unit will be the largest and most advanced device of
this kind in the United States. The observatory is intended to accom-
modate visiting radio astronomers as well as having a resident staff of
moderate size. This observatory should be a significant factor in re-
storing the United States to a position of leadership in radio astronomy,
a field opened up by the discoveries made by an American scientist,
C. M. Jansky, ]Jr.

A grant for $500,000 was made to the Massachusetts Institute of
Technology to provide partial support for the construction of a 2-million-
watt nuclear reactor, estimated to cost $2.4 million. (The balance was
obtained from other sources.) This reactor now under construction will
be used for research in the solid state, radiation sterilization of foods, radi-
ation-induced mutations, radiochemical investigations, radiation-induced
catalysis, and reactor development. Hospitals in the Boston area will be
able to use the neutron beam source in cancer therapy.

The reactor will also serve to educate engineers and scientists in the
theory, design, and operation of nuclear reactors; in techniques for pro-
ducing, handling, and measuring nuclear gamma radiation and radio-
active material; and in the principles and application of reactor
instrumentation.

A grant of $545,000 was made to the University of Michigan, for a
continuation of studies leading to the establishment of an optical astro-
nomical observatory in the Southwest. To date, four 60-foot ‘“‘seeing”
towers have been erected, all in Arizona, each one equipped with an

4462483—57——6 N .74+
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ingenious optical telescope for the continuous monitoring of Polaris.
Data from each of these instruments will give an adequate measure of
atmospheric turbulence at its location and so permit determination of
the most satisfactory site for the observatory. (See p. 26.)

The building of these facilities should permit great progress in the
field of astronomy. It will make available the latest research equipment
to American scientists and will permit advanced research and post-
graduate training of young astronomers.

Research-Related Activities

Support of Travel to International Scientific Meetings

On the basis of favorable congressional action, the program for the
support of travel to international scientific meetings was reinstated in
fiscal year 1957. The awards to individual scientists generally amounted
to round-trip air tourist fare between the scientist’s home institution and
the location of the meeting. Travel grants were made only for carefully
selected international scientific congresses and meetings; in addition,
several individual grants were made in support of travel for other pur-
poses, such as to attend committee meetings, and to visit laboratory or
research sites. A total of 205 grants was made at a cost of $118,286.

Training Aspect of Research Grants

A continuing contribution of the research grants program is in the
training of scientists, at both the pre- and postdoctoral levels, through
research assistantships and associateships. Thus an important subsidiary
result of the research grants made during fiscal year 1957 is that ap-
proximately 2,000 such people will receive advanced training in the
sciences. These 2,000 are in addition to the over 1,100 fellows who will
continue or resume full-time educational activity under the Foundation’s
4 fellowship programs. (See Fellowships, p. 67.) Thus, a total of more
than 3,100 men and women will have been provided opportunity to con-
tinue their scientific education and to gain experience under mature and
seasoned investigators in the laboratories of our colleges and universities.

Miscellaneous Grants

Many of these programs are experimental in nature; most of
them for comparatively small amounts. One of these programs was the
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support of short-term research by medical students who do not partici-
pate in their medical school curricula for periods of an academic quarter
or more to perform research under faculty mentorship.

Several other grants were made to enable qualified independent inves-
tigators, graduate students, and independent teachers from small colleges,
to conduct summer research at field stations and established laboratories.

Other grants were made for summer research institutes in highly
specialized fields, such as the one in mathematics which investigated
mathematical logic and its interaction with algebra and topology. An-
other summer institute will provide training in nuclear emulsion re-
search; yet another will provide research biologists with training in the
techniques of electron microscopy.

Evaluation and Coordination of Research Programs

The Foundation’s programs for support of basic research have been
under way for six complete fiscal years. Consequently, there is natural
interest in evaluating the return which the American taxpayer has re-
ceived or can expect to receive on his “investment” in basic research.
At this time, however, it is unrealistic to expect that immediate practical
benefits will be visible. Results of basic research cannot be completely
evaluated until years after the research has been completed, since rarely
does one individual research project lead directly to significant prac-
tical application. The release of atomic energy was the culmination of
decades of research by numerous individuals on the properties and struc-
ture of matter. It took years of basic research before Bell Telephone
Laboratories developed the transistor. Therefore, there is a real haz-
ard in attempting to evaluate or justify basic research programs in terms
of a short-term assessment of practical “payoff.” If such appraisal were
to be emphasized, both Federal administrators and research scientists
might tend to concentrate on work most likely to exhibit identifiable
but relatively insignificant progress—with unfortunate distortion of our
national basic research effort toward direction of applied research and
development as a result.

However, it is possible to assure that Federal research funds are wisely
spent. This can be done by (a) preselection evaluation to determine
the research proposals of the greatest scientific merit, (b) postresearch
evaluation through intensive followup of research results so that infor-
mation is made available, and (c) minimizing duplication of research
effort through coordinative processes.
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Preselection Evaluation

The number of basic research proposals that the Foundation sup-
ports is a small fraction of the total number of proposals received. In
order to select the most meritorious for support with the limited funds
available, the Foundation typically employs a stringent evaluation proc-
ess by which each proposal (which has been previously screened by
the academic institution from which it emanates) is reviewed and rated
by advisory panels of outstanding scientists, as well as by the professional
staff of the Foundation. Only the most worthy proposals (about 75
percent of the total) are eligible for financial support.

Postresearch Evaluation

Once a research grant is made, the scientist is given maximum latitude,
and the Foundation does not attempt to exercise control or direction
over performance of research. Nonetheless, as research progresses, cer-
tain interim evaluation is possible. Scientists attempt to publish the
results of their research in the appropriate scientific journals. By and
large, space in scientific journals is at a premium, and only those papers
which appear to have significance to the scientific community are
accepted for publication. The quality of research performed by Foun-
dation grantees is indicated by the fact that through June 30, 1957,
nearly 2,000 articles in scientific journals, papers, monographs, etc.,
have resulted from Foundation-supported research.

At the end of a research project, and annually for projects that cover
more than a year, grantees submit reports of their research to the
Foundation. Progress made under previous grants is considered by
advisory panels when the research scientist in question submits a request
for further support. This also serves as an important step in the evalua-
tion process and helps to insure that NSF funds are expended wisely.

Coordinative Processes

The Foundation has consistently aimed at elimination of undesirable
duplication in Federal research support through various means. Em-
phasis has been given to insuring exchange of information among science
administrators. One method for making information available has
been the publication of periodic lists of Federal grants and contracts in
several areas of science. For example, based upon information sup-
plied by cooperating agencies, the Foundation has compiled and made
available project lists in the life sciences (annually); in psychology,
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psychiatry, and related areas (semiannually) ; and in social sciences and
intcrdisciplinary fields (semiannually). This ycar it is also planned to
issue such pl"(‘)]é(‘:l; lists for the mathematical, physical, and engineering
sciences.

A quotation from the fiscal year 1955 issue of the life sciences project

listing indicates the extent of coverage:

. . . The listing contains 9,496 projects which were active dur-
ing the period July 1, 1954 to June 30, 1955. The total rate of
support represented by the projects approximates $82,544,000.. ..
The listed projects were supported by some eighteen agencies or
their subdivisions and it is believed that this comprises essentially
all Federal agencies and subdivisions which support unclassified

research in the life sciences . . . . Thus, the report is complete to
the extent that these agencies reported the pertinent life sciences
information . . ..

These listings serve as a directory of all projects supported by Federal
agencies at colleges, universities, and other institutions, and enable any
agency in reviewing a proposed project to ascertain at a glance if any
similar project is already receiving Federal support.

Current information on proposals received is also exchanged between
various Federal agencies on a monthly basis. At the same time, in-
formal contacts between science administrators throughout the Federal
Government are strongly encouraged.

Fiscal Analysis of Research Programs

During fiscal year 1957, the Foundation made grants totaling $21,-
458,925 for the support of basic research in the sciences, including
$5,930,000 for the construction and maintenance of research facilities.
These funds made possible 997 grants in the biological, medical, mathe-
matical, physical, and engineering sciences to 350 institutions in all 48
States, the District of Columbia, Alaska, Hawaii, Puerto Rico, Bermuda,
Canada, Great Britain, Italy, Israel, Japan, and Sweden. Research
grants for fiscal year 1957 averaged $15,539 to run for 2.06 years, or
about $7,543 per year.

Facilities grants are discussed in detail in the sections dealing with
programs of the research divisions.

The following table summarizes the research grant program by sub-
ject catgeories. A detailed list of the grants showing institution, prin-
cipal grantee, title of project, and amount is given in appendix B.
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National Sclence Foundation Research Grants by Fields of Science

Fiscal years Fiscal year Total

1952-56 1957
Field
Num-{ Amount | Num-| Amount || Num-| Amount
ber ber ber
Biological and medical sci-
cnces.:
Anthropological........ 18| $184, 800 17| $153, 500 35| $338, 300
Developmental........ 70| . 586, 182 32( 382,750l 102] 968,932
Environmental........ 82| ¥ 746, 860 65| 777,200 147] 1, 524, 060
Genetic. . ...ocuvuun... 75| 994, 700 41] 659,250|| 116| 1,653,950
Molecular............ 181] 2,748,730 84| 1,784,950{ 265| 4,533, 680
Psychobiology........ 134} 1, 659, 550 54| 783,100| 188 2, 442, 650
Regulatory........... 215| 2,921,145| 114 1, 870,400{ 329| 4, 791, 545
Systematic........... 177| 1, 399, 080 89| 706,575| 266] 2,105,655
General.......c...... 40| 721,510 31| 503,200 71} 1,224,710

992{11, 962, 557|  527| 7, 620, 925|| 1, 519{19, 583, 482

Mathematical, physical,
and engineering sciences:

Astronomy........... 75| 1, 261, 800 33| 453,900 108 1, 715,700
Chemistry............ 254| 3,106,200 147) 2, 653, 700 401} 5, 759, 900
Earth Sciences........ 102) 1, 318, 275 54 770,150 156| 2, 088, 425
Engineering.......... 181} 2,008,700, 103] 1, 369, 950 284{ 3,378, 650
Mathematics......... 128} 1, 553, 200 64| 1,038, 900 192} 2, 592,100
Physics. ............. 195} 3, 036, 400 53| 1, 348, 300 248| 4,384,700
Sociophysical......... 8| 105,100 12 154,100 20 259,200
General.............. 1 7, 000 4 119,000 5 126,000

944/12, 396, 675  470| 7,908, 000| 1, 414[20, 304, 675

Total research grants. | 1, 936(24, 359, 232|  997|15, 528, 925|| 2, 933/39, 888, 157
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From figure 4 and the accompanying table, it can be seen that salaries
accounted for 70.2 percent and equipment for 21.5 percent of the total
funds distributed. Indirect costs were estimated at 13.5 percent of
direct costs.

DIRECT COSTS | SALARIES

4.2%

Figure 4.—Analysis of the average National Science Foundation research grant in fiscal
year 1957 by types of expenditures (estimated).

Analysis of Salaries Paid From Average Research Grant ' Fiscal Year 1957

Average
Grant Percent
Fiscal Year of
1957 salaries
Principal investigator (total) - - $1,612 16.8
Summer (1,213) (12.6)
Sabbatical ( 24) ( .3)
Academic ( 375) (3.9
Research associate * - 2,683 27.9
Research assistant ® 3, 149 32.8
Other* 2, 167 22.5
Total 9,611 100.0

! Based on budget estimates at the time of Board approval.

* Includes post-Ph. D. scientific personnel normally spending full time on research
and ustlxlally not occupying tenure positions at the institution when they are doing the
research.

*Includes graduate assistants enrolled at the grantee institution and working
toward a graduate degree.

* Includes laboratory technicians and assistants, undergraduate assistants, miscel-
laneous direct labor charges, and retirement charges where the grantee’s accounting
system treats these as a direct charge.

Of interest in this discussion of Foundation support of basic research
is figure 5 which compares, for the years 1953-57, the dollar value of
meritorious proposals received with grants awarded. As can be seen
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from figure 5, the dollar value of the meritorious proposals which can-
not be supported keeps increasing from year to year. The number of
proposals also keeps increasing. Characteristically, the proportion of
proposals supported in terms of number is significantly higher than in
terms of dollar value because most proposals are supported at a lower
dollar value than originally proposed. This permits the spreading of
limited funds over a larger number of meritorious proposals.

Millions of ODollars
60

V777 Gronts Awarded

] Meritorious Proposals
Not Supported

40

30

20

1953 1954 1955 1956 1957

Figure 5.—Comparison of meritorious proposals received with grants awarded, fiscal years
1953-57.



CONFERENCES IN SUPPORT OF SCIENCE

The National Science Foundation as one of its primary functions
supports conferences and symposia on specific aspects of science. These
meetings provide excellent opportunities for the interchange of informa-
tion and ideas among those investigators who are the advance guard
in the never-ending search for new scientific knowledge. They also,
in many cases, furnish the opportunity for younger investigators to meet
and obtain information and advice from some of the world’s foremost
scientists.

The conferences are of two types—those where the subject matter
is of particular interest to scientists in the same specialized field, and
those where the subject matter is of interest to scientists in other fields.
In many cases these meetings are attended by distinguished foreign
scientists who participate in the discussions and presentation of papers
along with their American colleagues.

The National Science Foundation sponsored and provided partial
support for a total of 25 conferences in support of science during the
year ending June 30, 1957—most often in cases where adequate sup-
port was not otherwise available. In all instances sponsorship was
shared with one or more private or public agencies, including universi-
ties and scientific societies.

To insure wide distribution of conference subject matter, proceed-
ings and papers are frequently published by the sponsors. Normally
the request for support of conferences originates with scientists working
in the field under review.

An idea of the wide range of scientific topics covered by these 25
Foundation-supported conferences can be obtained from the brief de-
scriptions which follow.

57



58

NATIONAL SCIENCE FOUNDATION

Sclentific Conferences Sponsored and Supporied by the National Science Foundation in Year

Subject
15th Growth Symposium. ..

6th International Congress
of Hematology.

Asphyxia Neonatorum Brain
Damage and Impairment
of Learning in Experi-
mental Animals.

Theoretical Physics........

Radiocarbon Dating.......

Size and Shape of the Earth.
International Ozone Con-
ference.

Gravitational Theory......

Role of Botany in American
Education.

Cellular and Humoral As-
pects of Hypersensitive
States.

Midwest Conference on
Theoretical Physics.

Archeological Identifica-
tions by Specialists in Re-
lated Disciplines.

7th Annual Conference on
High-Energy Nuclear
Physics.

Aging as a Biological Prob-
lem.
Scale of the Galaxy.......

International Conference on
Audiology.

Structure of Electrolytic So-
lutions.

Ending June 30, 1957

Cosponsoring organizations

Society for the Study of De-

velopment and Growth.

Dominion Astrophysical Lab-

oratory.

International  Society  of
Hematology, American Can-
cer Society,

University of Puerto Rico,

National Institutes of Health.

University of Washington,

Office of Naval Resecarch,
Air Force Office of Scientific
Research.

Robert S. Peabody Founda-

tion for Archaeology.

Ohio State University.......
Illinois Institute of Tech-

nology, Air Pollution Foun-
dation, American Chemical
Society.

University of North Carolina,

Department of the Air Force,
International Union of Pure
and Applied Physics.

Botanical Society of America;

New York Academy of Medi-

cine.

State University of Iowa....

National Academy of Sciences-

National Research Council.

University of Rochester, Inter-

national Union of Pure and
Applied Physics), Atomic En-
ergy Commission, Office of
Naval Research.

American Institute of Biologi-

cal Sciences.

Harvard College Observatory,

Smithsonian Astrophysical
Observatory.

Central Institute for the Deaf,

Washington University.

Electrochemical Society......

Chatrman
K. V. Thimann.

R. M. Petrie.

William Dameshek.

John H. Manley.

Frederick Johnson.

W. A. Heiskanen,
Clark E. Thorp.

Bryce S. DeWitt.
Harriet Creighton.

H. Sherwood Lawrence.

J. M. Jauch.

J. Charles Kelley.

Robert E. Marshak.

Nathan Shock and

Bernard Strehler.
Donald H. Menzel.
S. R. Silverman.

Henry B. Linford.
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Scientific Conferences Sponsored and Supporied by the National Science Foundation in Yeor
Ending June 30, 1957—Continued

Subject Cosponsoring organizations Chairman
3d International Conference U. S. National Committee of W. E. Blomgren.
on Irrigation and Drain-  the International Commis-

age. sion on Irrigation and Drain-
age.
3d Symposium on Cosmical Smithsonian Institution, Inter- Jan M. Burgers.
Gas Dynamics. national Union of Theo-

retical and Applied Me-
chanics, International Astro-
nomical Union.
Nuclear Geophysics. . ..... National Academy of Sciences- P. M. Hurley.
National Resecarch Council.
22d Cold Spring Harbor Carnegie Corporation, Atomic Bruce Wallace.
Symposium on Quantita-  Energy Commission, Public
tive Biology. Health Service, Milbank
Memorial Fund, and The
Population Council, Inc.

Problems of Tektites....... National Academy of Sciences- W. R. Thurston.
National Research Council.

From Benzene to Graphite. University of Buffalo, Office of S. Mrozowski.
Naval Research.

16th Growth Symposium... Society for the Study of De- G. Fankhauser.
velopment and Growth.

15th Growth Symposium

This symposium, held at Brown University in Providence, R. I., was
attended by members of the various disciplines concerned with the study
of growth who ordinarily do not meet together. Only a limited number
of formal papers were given, so that much time was available for dis-
cussion. Subjects discussed were growth of viruses in cultured cells,
relation of viruses to plant tumors, nature of the cell surface, endoge-
nous rhythms in growth, origin of self-duplicating systems, problems
of photosynthesis, and related topics. The meeting took place during
July 1956. The chief concern of these symposia on growth is the
synthesis of information resulting from the best of our basic research
in biology.

Binary Stars

A Foundation-sponsored conference on binary stars brought together
22 astronomers at the Dominion Astrophysical Observatory, Victoria,
British Columbia, in August 1956. Papers and discussions dealt with
visual, eclipsing, and spectroscopic binaries, and stressed the importance
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of observations of these stars as a foundation for the theoretical work
on the origin and evolution of stars. Proceedings were published in the
February 1957 issue of the Journal of the Royal Astronomical Society
of Canada.

Hematology

The subject matter of this congress was divided equally between
clinical and basic aspects of hematology. Sessions were held on basic
subjects including platelet factors, fibrinogen and fibrinolysis, erythro-
poietic hormone and metabolic action of folic acid and vitamin Bi..
The congress was held in Boston during the week of August 1956,
and the attendance of 1,500 included scientists from many foreign
countries.

Asphyxia Neonatorum

This conference was held in conjunction with the reopening for
research purposes of the primate colony on Santiago Island. The
meetings took place in September 1956 at the University of Puerto
Rico. Approximately 15 to 18 scientists participated in the discus-
sion of the scientific nature of asphyxia neonatorum brain damage
and impairment of learning in experimental animals resulting from lack
of oxygen in the newborn,

Theoretical Physics

This International Conference on Theoretical Physics was held in
Seattle during September 1956. Representatives from several nations
of Europe, Russia, the Far East, Mexico, and South America attended
the conference. Discussions covered all of theoretical physics includ-
ing the fields of quantum electrodynamics, astrophysics, magnetic
resonance, molecular physics, nuclear physics, superfluidity, and solid
state.

Radiocarbon Dating

In October 1956 a conference on radiocarbon and its application to
dating problems in geology and archeology was held at Phillips Academy,
Andover, Mass., under joint sponsorship of the Foundation and the R.
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S. Peabody Foundation for Archaeology. Second of its kind sponsored
by the Foundation, the conference provided a forum for the exchange
of information in the several scientific fields concerned with the instru-
mentation or application of radiocarbon dating techniques. Sharing
in the conference were more than 50 participants, including chemists,
physicists, geologists, archeologists, and oceanographers from the United
States, Europe, and Australia.

Size and Shape of the Earth

This conference was held at Ohio State University in November 1956
and was attended by about 100 scientists, representing more than 28
governments and private organizations. The purpose was to help make
possible the conversions of the geodetic systems of the separate nations
into a world geodetic system and to permit an exchange of informa-
tion on recent advances in geodetic techniques, especially as they relate to
activities of the International Geophysical Year. The conference was
divided into four parts—(1) classical and modern “arc-measuring
methods,” (2) celestial methods, (3) world gravimetric system, and
(4) world geodetic system.

Ozone

Ozone is one of the important compounds concerned with air pollu-
tion. In order to bring together leading authorities in the rapidly ex-
panding field of ozone chemistry, and to disseminate current knowledge
in the field, an International Ozone Conference was held at Chicago
in November 1956. Nine eminent scientists who have contributed in
this field in England, France, Germany, Hungary, Holland, Japan, and
Switzerland participated actively in the conference which was attended
by some 400 persons. Sixty papers were presented, and the proceedings
will be published by the American Chemical Society.

Gravitational Theory

Classical relativity, quantization of general relativity with special
emphasis on the elementary-particle problem, and mathematical tech-
niques were the three essential topics of discussion at the Conference
on Gravitational Theory held at Chapel Hill, N. C,, in January 1957.
It was jointly sponsored by the University of North Carolina, the Depart-
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ment of the Air Force, the International Union of Pure and Applied
Physics, and the Foundation. The conference permitted some 45 physi-
cists, including 14 foreign participants, to exchange ideas and informa-
tion about this most difficult subject. Conference papers will be pub-
lished in the Review of Modern Physics.

Role of Botany in American Education

This conference on the “Role of Botany in American Education” was
held under the auspices of the American Institute of Biological Sciences
in Washington, D. C., in February 1957, and at Stanford University in
August 1957. Principal topics considered at the conference were:
(1) reasons for the decrease in numbers of college students electing
botany courses; (2) wisdom or lack of wisdom in merging courses in
botany and zoology; and (3) a sound curriculum for college botany
courses.

Aspects of the Hypersensitive States

Within the past few years, renewed interest has been focused on the
study of the basic immunological, physiological, and biochemical mecha-
nisms underlying the hypersensitive states. Recent investigations in this
very controversial field of allergy have resulted in significant progress in
several areas, including the differentiation between allergic reactions
involving circulating antibodies of the “reagin” type, and the develop-
ment of methods for the study of hypersensitivity and the induction of
the delayed hypersensitive state. ,

Although recent observations have provided new experimental ap-
proaches and rapidly changing concepts, these newer findings and ideas
had not been assembled and correlated with previous knowledge in this
area. The symposium was held for this purpose at the New York
Academy of Medicine during March 1957. Papers were presented
by 18 invited participants, including 4 European leaders in the field.
The presented papers and discussions are being published.

Midwest Conference on Theoretical Physics

This conference was the second of its type to be held in the Midwest.
The conference, being regional in character, provided an opportunity
for theoreticians in the Midwest to come together and discuss problems
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of current interest in physics. Topics discussed included nuclear theory,
statistical mechanics, field theory, and fundamental particles. Four
speakers, scientists of renown in their fields, reviewed and summarized
the progress achieved during recent times in their fields of specialty.
The conference was held during March 1957 at the State University

of Iowa.

Archeological Identifications

This conference was held at the University of Chicago in March
1957. Approximately 30 individuals participated in this meeting, rep-
resenting archeology, zoology, botany, geology, metallurgy, anthro-
pology, paleontology, and physics. The three major topics discussed
were: (1) identification of archeological specimens principally of a non-
cultural nature—procedures, problems, needs; (2) the specialists’ po-
sition—problems involved in the identification of archeological mate-
rials; and (3) possibilities for improved procedures in archeologcal
identification.

High-Energy Nuclear Physics

The Seventh Annual Conference on High-Energy Nuclear Physics
was held in Rochester, N. Y., April 1957, under the joint sponsorship
of the International Union of Pure and Applied Physics, the University
of Rochester, the Atomic Energy Commission, the Office of Naval Re-
search, and the Foundation. Seventh of its kind to be held in Roches-
ter, and the fourth sponsored by the Foundation, these conferences have
proven invaluable as an exchange of ideas between theoretical physicists,
accelerator physicists, and cosmic-ray physicists working on elementary
particles. In attendance were scientists from several foreign nations,
including Poland for the first time.

Aging as a Biological Problem

Why do living things die? Why do they die when they do? How
can these questions be answered? These three questions constituted
the central theme of the conference, Aging as a Biological Problem,
held in Gatlinburg, Tenn., in May 1957. Sponsored by the Founda-
tion, the conference was called by the American Institute of Biological
Sciences of Washington, D. C. Topics discussed included mortality
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in populations, species differences in life span, genetic and developmental
aspects of aging, environmental factors, changes in structure and func-
tion of tissues and cells, biochemical factors in aging, and theories of
aging. A significant number of younger biologists, never before asso-
ciated with the field of gerontology, participated. About 50 people,
including several from abroad, attended.

Scale of the Galaxy

The symposium on the Scale of the Galaxy was held at Harvard Ob-
servatory in May 1957. Astronomers participated both in an informal
session and in a symposium at the 97th meeting of the American Astro-
nomical Society, attended by some 200 persons. Major problem in
galactic astronomy today is the value of the Oort constant “A,” which
describes the kinematical properties of the galaxy of the solar neighbor-
hood. Recent values range between 10 and 20 km/sec/kps. The cen-
tral theme of the conference was a discussion of these discrepancies
which are due to different distance scales.

International Conference on Audiology

An International Conference on Audiology was held in St. Louis in
May 1957, under joint sponsorship of the Central Institute for the Deaf,
the School of Medicine of Washington University, and the Foundation.
Laboratory investigators shared views with their associates in the field
and with an interested clinical audience on three principal topics: as-
sessment of auditory function, physiology of audition, and the relation
of hearing loss to noise exposure.

Structure of Electrolytic Solutions

An upsurge of activity during the past few years in the field of elec-
trolytic solutions, encompassing both equilibrium and nonequilibrium
aspects, led the Foundation to join with the Electrochemical Society in
sponsoring a conference of interested scientists in Washington, D. C,,
in May 1957. In addition to United States scientists, 12 eminent scien-
tists from other nations participated in the conference, representing Aus-
tralia, England, Germany, Holland, Malaya, New Zealand, and Wales.
The conference centered around discussion of recent theoretical and ex-
perimental advances in knowledge of the structure of electrolytic solu-
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tions (those that conduct an electric current), with some emphasis on
the kinetics of very fast electrolytic reactions. Papers presented at the
conference will be published as a monograph by the Electrochemical
Society.

Irrigation and Drainage

Approximately 40 nations sent delegates to the Third International
Congress on Irrigation and Drainage, held in May 1957 in San Fran-
cisco. Much of the material presented described basic research which
has been pursued throughout the world. The Congress was organized
into four sessions devoted to canal lining, soil-water relationship in irri-
gation, hydraulic structures on irrigation and drainage systems, and
interrelationship between irrigation and drainage. These congresses
furnish the only medium through which the results of this type of re-
search are publicized.

Cosmical Gas Dynamics

This interdisciplinary symposium was the third to be devoted to the
subject of interstellar clouds. It was held in Cambridge, Mass., at the
Astrophysical Observatory of the Smithsonian Institution in June 1957.

Nuclear Geophysics

This was the third in a series of conferences on the general subject
of nuclear processes in geological settings. The subject of this confer-
ence was “Geological and Cosmological Implications of Isotope Varia-
tions.” Attendance was limited to 35 specialists—physicists, chemists,
geologists, astronomers, geochemists, and geophysicists—active in the
field of age determination and isotope-ratio variations. Papers and
discussions were devoted primarily to variations in isotope-ratios of
elements in various terrestrial and meteoric environments. Proceedings
will be published. The conference was held at the Massachusetts Insti-
tute of Technology, June 1957.

Population Ecology and Demography

The 22d Cold Spring Harbor Symposium on Quantitative Biology
was held on Long Island, June 1957. It was devoted to a synthesis of
present knowledge in various phases of experimental ecology, popula-
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tion genetics, and demography. Some 100 prominent ecologists, de-
mographers, geneticists, and biostatisticians from the United States and
11 foreign countries attended the symposium. :

Problems | of Tektites

Tektites are naturally occurring fragments of fused silica glass whose
shape and apparent melting history imply that they are of extraterrestrial
origin. Their bulk chemical composition, however, closely approxi-
mates that of a fine-grained sedimentary rock and is significantly dif-
ferent from that of any known meteorite. Their origin, therefore, is of
considerable importance to the theories of the history and evolution of
the solar system. Jointly with the National Academy of Sciences-
National Research Council, the Foundation sponsored a tektite confer-
ence in Washington, June 1957, in order that principal workers in the
field might obtain more precise data on the composition and distribution
of tektites.

From Benzene to Graphite

The Foundation joined the Office of Naval Research and the Uni-
versity of Buffalo in supporting a symposium entitled “From Benzene to
Graphite,” held in Buffalo in June 1957. The symposium, part of a
larger conference on the structure of solid carbon, opened for critical
discussion the state of knowledge concerning changes that occur when
organic substances are transferred into graphite through the action of
heat. The interest in solid carbon stems in part from its atomic sim-
plicity which is in contrast to its complexity as a solid. Subjects dis-
cussed by physicists, engineers, and chemists at the symposium included
electrical resistivity, Hall effect, thermoelectric effort, paramagnetic
resonance, thermal conductivity, and mechanical strength.

16th Growth Symposium

The 16th Growth Symposium, the 5th consecutive one supported by
the Foundation, took place at the University of Rhode Island at Kings-
ton during June 1957. The theme of the symposium was Develop-
mental Cytology: Changes in Nuclear and Cytoplasmic Constituents
During Development and Differentiation. The proceedings will be
published by the Princeton University Press as has been done with the

previous symposia.



TRAINING AND EDUCATION IN THE SCIENCES

Functions of the Division of Scientific Personnel and Education are
directed toward helping to maintain an adequate supply of well-trained,
highly competent scientists and engineers. Attainment of this goal is
sought through the operation of four principal programs: Fellowships,
Scientific Manpower, Institutes, and Special Projects in Science Edu-
cation.

Fellowship Program

The fellowship program is designed to strengthen the Nation’s scien-
tific potential by providing support for advanced training in the sciences
directed toward the development of highly qualified research scientists,
and for further study in the sciences directed toward increasing the
competence of college science teachers. To meet these ends, the Foun-
dation offers four types of fellowships. (Distribution of fellowship
awards by scientific field is listed in Appendix D.)

Predoctoral

The objective of these awards to graduate students is to identify the
most able science students interested in training beyond the baccalaure-
ate degree in order to afford them opportunity to attend institutions
which can provide the training most likely to develop their potential.
Now in its sixth year, the predoctoral program is firmly established.
During fiscal year 1957, 3,028 completed applications were received—
2,568 from nonfellows and 460 from fellows requesting another award.
Fellowship awards were made to 845 applicants.

Renewal applications were evaluated separately this year and not, as
formerly, competitively with applications from nonfellows. Renewal
applicants were granted another fellowship if their performance as fel-
lows, in the judgment of their professors, had been equal to standards
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expected of them. Another modification made during the year re-
sulted in an increase in stipends for the three predoctoral levels—from
$1,400, $1,600, and $1,800 per annum to $1,600, $1,800, and $2,000,
respectively, for first-year, intermediate-year, and terminal-year fellows.
The new stipend schedule was adopted, as well, by the National Insti-
tutes of Health in order to bring Federal fellowship programs into line
with comparable programs and with present living costs.

Regular Postdoctoral

The objective of the Foundation’s regular postdoctoral fellowships
is to provide an opportunity to scientists of proven ability to increase
their competence in their own fields and to broaden their experience
in related fields. In fiscal year 1957, a total of 109 regular postdoc-
toral awards were made—25 in October 1956, chosen from among 87
applicants; 84 in March, chosen from among 395 applicants. Stipends
were raised during the year from $3,400 to $3,800, simultaneously with
a similar increase adopted by the National Institutes of Health.

Senior Postdoctoral

With the advent in the past year of the science faculty program
oriented primarily toward improving science teaching, the objective
of the senior postdoctoral program was restricted to providing an oppor-
tunity to senior, established scientists to increase their competence as
investigators in their own or related fields. In its second year of
operation of the senior postdoctoral program, the Foundation awarded
a total of 55 senior postdoctoral fellowships—25 in October from
among 136 applicants, and 30 in March from among 168 applicants.

Science Faculty

The objective of this program, initiated this year, is to provide oppor-
tunities for further study or work to college science teachers with a view
to increasing their effectiveness as science teachers. Although there
are today some 3 million college students in the United States, it is
estimated that by 1965 college enrollments may be as high as 4.7
million. Not only more but better teachers will be required to cope
successfully with such substantially increased enrollments. Many
college teachers of science, mathematics, and engineering are drawn
into teaching after having received only a nominal amount of post-
baccalaureate training. Still others have been teaching for a long
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time under conditions that have not been conducive to intellectual
growth. The science faculty fellowship program is designed to:

1. Improve standards of college science instruction by providing
teachers of science with opportunities for advanced study and for pur-
suing courses that will provide a better understanding and knowledge of
their respective fields of science.

2. Focus attention on the crucial importance of increasing and im-
proving our scientific manpower supply of faculty members concerned
primarily with instruction.

During the year, the Foundation received 416 applications and
awarded 100 science faculty fellowships.

Evaluation of Fellowship Selection Methods

The Foundation attempts in several ways to arrive at a careful evalu-
ation of methods of operating its fellowship programs. During fiscal
year 1957, the Bureau of Social Science Research, Washington, D. C,,
completed a study of questionnaires administered to the 1955-56 year
class of predoctoral fellows and unsuccessful applicants. Data thus
derived were compared with those from the 1952-53 and 1953-54 year
classes. Findings of significance were:

1. The post-application history of unsuccessful applicants tends to
parallel their ability ranking as judged by the evaluation panels.

2. The program has grown enormously in prestige.

3. A substantial percentage of students of graduate-school caliber
report that the primary reason for failure to continue their education,
at least in the following year, is lack of financial support.

Other evaluations of the Foundation’s operation of its fellowship
programs—notably those of the National Academy of Sciences-National
~ Research Council and of the University of Minnesota—indicate that
present selection methods are reliable. Other current studies are con-
cerned with the validity of the selection methods.

Scientific Manpower Program

The Foundation has established, within its Division of Scientific Per-
sonnel and Education, two programs designed to provide the Federal
Government with knowledge about the Nation’s resources of scientific
manpower—supply, demand, and utilization. These are the National
Register of Scientific and Technical Personnel, and the Clearinghouse
program.
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National Register of Scientific and Technical Personnel

The Register is maintained by the Foundation cooperatively with
the Nation’s professional organizations of scientists and engineers. Its
twofold purpose is to provide a quick index to numbers and kinds of
scientific manpower in the event of emergency, and to serve as a source
of data concerning manpower supply and characteristics. Today the
Register contains in excess of 150,000 names of scientists and engineers.
During fiscal year 1957, the Foundation began a complete statistical
analysis of the characteristics of the 125,000 scientists in the Register.
When completed, it will result in the most detailed and up-to-date de-
scription of this kind ever made concerning the scientific population. In
cooperation with the Office of Scientific Personnel of the National Re-
search Council, registration was begun during the year of all new science-
doctoral-degree recipients.

Clearinghouse Program

This program serves as a central point in the Federal Government for
collecting, interpreting, and disseminating information about the training
and employment of, and demand for, scientific and technical personnel.
As a result of its work in fiscal year 1957, the Clearinghouse published
or prepared for publication the following:

Employment Profile of Scientists in the National Register of Scientific
and Technical Personnel, 1954-55. A preliminary report on some
94,000 scientists in the Register including information on employment
status, educational level, age, type of employer, employment function,
and salaries.

Scientific Manpower—1956. Significant Developments, Views, and
Statistics. A roundup of pertinent scientific manpower information for
the year 1956. Includes papers from the Scientific Manpower Confer-
ence of AAAS, other selected papers, and pertinent statistical data.

A listing of a few of the research projects supported by the Founda-
tion during the past year in the science manpower area indicates the
scope of the Clearinghouse program for keeping currently informed.

1. Pilot Survey of Demand for Engineers in Selected Industries, by
the Engineers Joint Council, to supplement its annual survey of demand
for engineering graduates with a scientifically selected sample of firms
in the petroleum, aircraft, and machinery industries.



SEVENTH ANNUAL REPORT 71

2. Pilot Survey of Short-Term Demand for Scientists and Engineers,
by the Bureau of Employment Security, U. S. Department of Labor,
to determine whether valuable information on short-term demand for
engineers and scientists can be collected through the BES employer-
visit program.

3. Training of High School Teachers of Science and Mathematics,
by the U. S. Office of Education, to determine training and actual
teacher loads of high school teachers in a sampled area—Maryland,
Virginia, and New Jersey. If successful, the Office of Education may
undertake a nationwide sample.

4. The Assessment of Scientific Talent, by the University of Chicago,
to help develop methods for identifying and selecting graduate students
in the physical sciences.

Institutes Program

Three types of institutes providing supplementary subject-matter
training for high school and college teachers of science and mathematics
were supported by the Foundation in fiscal year 1957. These were
(a) summer institutes for high school and college teachers, (b) aca-
demic-year institutes for high school teachers, and (c) in-service insti-
tutes for high school teachers.

Summer Institutes

Pursuant to strong congressional endorsement of the program, the
number of summer institutes was greatly increased for the summer of
1957. Ninety-six summer institutes (See appendix C) were supported
by the Foundation—87 for high school teachers of science and mathe-
matics, 5 for college and junior college teachers of science and mathe-
matics, and 4 for participants from both groups. The 96 institutes
chosen for support were selected from a total of 189 proposals. At-
tendance at the institutes was slightly in excess of 5,300 teachers.

Review and evaluation of proposals was accomplished by advisory
panels chosen from individuals recommended by the Nation’s scientific
societies as being highly qualified to render judgment in questions in-
volving education in the sciences. Panel members represented all fields
in the natural sciences, including mathematics; industrial as well as
educational institutions; high school teachers and officials from State
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departments of public instruction. Final selections carefully observed
the directives from Congress “to avoid undue concentration” of sup-
port for education in the sciences. |

During the summer of 1957, summer institutes were held in 43
States and in 3 Territories—Alaska, Hawaii, and Puerto Rico. There
were 16 in New England and New York; 19 in the other Eastern
States; 16 in the Southeast; 15 in the Midwest; 10 in the Rocky Moun-
tain and Northwest region; 17 in the Southwest, including California;
and 3 in the Territories.

Academic-Year Institutes

A total of 16 academic-year institutes, to begin in the fall of 1957,
were supported by the Foundation in fiscal year 1957. Universities
and colleges participating in this program are listed in appendix C.
Most courses in science and mathematics offered by these schools are
especially designed for the high school teacher who wishes to upgrade
his training in the subject matter of the science or sciences he teaches.
Most schools provide curricula leading to such degrees as master of
science in science education. Approximately 775 teachers will be
trained in the 1957-58 program. There were available appointments
for only about 15 percent of those who applied. The Foundation plans

to carry forward a program of essentially the same magnitude in aca-
demic year 1958-59.

In-Service Institutes

This is a new program for which support was first offered in fiscal
year 1957. This kind of institute is designed to meet the needs of sup-
plementary subject-matter training for teachers of science and/or
mathematics while they are teaching. Meeting one evening per week
or on Saturdays during the academic year, such institutes will usually
provide approximately 4 semester-hours credit. Classes are generally
small and participants are drawn from a 50-mile radius of the host
institution. Fifty-nine proposals were received, and 21 were granted
support to begin in the fall of 1957. Approximately 850 teachers are
expected to attend. A list of in-service institutes is given in appendix C.

Special Projects in Science Education

In parallel with the institutes’ program of the Foundation which the
American Association for the Advancement of Science has called ‘“‘one
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of the most significant developments in teacher education in the past
20 years,” the Foundation has developed other programs that are lead-
ing to improvement in science education. The Foundation is ever on
the lookout for new ideas in this area. Some of the more profitable
lines of approach, discussed below, have been supported by the Foun-
dation during fiscal year 1957. They fall readily into three principal
areas: (1) Curricula Studies, (2) Student-Participation Projects, and
(8) Teacher-Training Projects.

Curricula Studies

These studies seek to respond to the concern, often expressed by sci-
entists and educators, over failure of instructional programs in primary
and secondary schools to arouse motivating interest in, and understand-
ing of, the scientific disciplines. General agreement prevails that much
of the science taught in schools today does not reflect the current state
of knowledge nor does it necessarily represent the best possible choice of
material for instructional purposes.

One of the most exciting activities in high school science education
today concerns the development of an entirely new curriculum in physics
for use in the high schools. This venture has been undertaken by a
rather large group of senior physicists with a similar number of high
school science teachers working together. This project happens to be
under the administration of the Massachusetts Institute of Technology,
although most of the staff comes from other schools. The first draft
of the new textbook is completed and will be used and criticized by high
school physics teachers prior to publication in first-edition form. Much
progress has been made on the teacher’s manual to accompany this text.
An editorial board has been selected for consideration of monographs,
several of which are now being prepared, looking toward a total of
perhaps 200. These monographs will supplement and amplify the text
material, including applied uses of physics. New laboratory demonstra-
tion experiments, using equipment easily made with cheap materials, are
being devised. Small units are being developed for students to con-
struct apparatus and do physics experiments outside the classroom when
desired. Film presentations of difficult and unusual experiments, e. g.,
the pressure of light, are being made and tried. Although it may be
2 years before the entire curriculum is ready to be considered by the
general high school teaching group, encouraging and very stimulating
progress has been made.
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Extensive and continuing efforts have been made to secure the co-
operation and assistance of the professional educational organizations
in this work.

It should perhaps be emphasized that the National Science Founda-
tion has supported only the initial research phase of this program.
Action by appropriate individuals leading toward a new organization
to handle the development, production, and distribution phase has al-
ready been initiated. Contacts have been made with the American
Society of Textbook Publishers and others who might have a commercial
interest in these activities.

Under the direction of the National Academy of Sciences-National
Research Council, a careful study is being made at Michigan State Uni-
versity of introductory courses in biology offered by colleges and univer-
sities, and a sourcebook in biology for high school teachers is being
prepared.

In the area of teaching aids, the Foundation is supporting studies
of the possible use of motion picture films for instructing mathematics;
of what we might glean that is original and creative in the teaching of
mathematics in the secondary schools of other countries; and of lab-
oratory procedures used in college courses in physics.

Other curricula studies supported by the Foundation during the year
included: a conference on the undergraduate mathematics curriculum
at Hunter College; a conference on the education of chemists at Johns
Hopkins University; and a series of conferences in several Kentucky
colleges to study the curricula for science instruction in elementary and
secondary schools.

Student Participation Projects

These projects are planned to increase interest in and understanding
of science by students at all educational levels. Examples of the kinds
of projects supported by the Foundation during the past year include
the following:

1. THE TRAVELING ScIENCE LiBRARY PROGRAM.—Operated jointly
with the American Association for the Advancement of Science, this pro-
gram attempts to enrich the understanding of science by students at the
small high schools by making available, on a loan basis, well-written
books on science. During the 1956-57 school year, 25 libraries of
200 volumes each reached 100 of these high schools. This program
is being increased to 54 libraries which are expected to visit 200 small
high schools during the 1957-58 school year.
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2. THE TRAVELING SCIENCE DEMONSTRATION LECTURE PROGRAM.—
Supported jointly with the Atomic Energy Commission and administered
by the Oak Ridge Institute of Nuclear Studies, it permitted 7 experi-
enced high school teachers to be given 3 months of specialized training
at Oak Ridge in subject matter and in the construction of simple appa-
ratus to demonstrate scientific principles. Sets of such special demon-
stration equipment were then transported in station wagons to some 200
high schools all over the country. Lectures with demonstrations were
given stressing the scientific principles involved in such subjects as solar
radiation, atomic structure, nuclear reactors, space travel, and other
subjects of scientific interest.

During the 1956-57 school year, more than 78,000 high school stu-
dents heard the lectures and some 3,700 high school science teachers
were reached by the program. In the 1957-58 school year, 10 science
teachers (who were given special training during the preceding summer)
will visit some 300 high schools to give similar lecture demonstrations.
(See p. 32.)

3. THe VismiNg SciENTISTS PROGRAM.—This program enables
eminent scientists to visit small colleges for periods of several days to
talk with students and faculty about recent developments and career
opportunities in the fields of the visitors’ professional competence.
Although the visiting scientists’ program was begun in the field of
mathematics, it has been extended to include chemistry, physics, and
biology. A new feature—uvisits to some high schools—has now been
added in the hope that contact with distinguished men of science will
be of interest and inspiration to high school students. Reports from
participating scientists and from officials of institutions visited affirm
the success of the program.

4. FrLMs For INSTRUCTIONAL PurPoses.—Three half-hour-length,
color films on aspects of the International Geophysical Year are being
prepared to provide an opportunity for developing interest in science
and to acquaint young people with the meaning and scope of the IGY.
The films will be made available to schools and colleges, and to television
stations, as a contribution to science education.

5. OTHER STUDENT PARTICIPATION PROJECTS.—Included are proj-
ects, such as the support of distribution of thousands of brochures
describing career opportunities in the life sciences and designed to
awaken student interest; studies of ways in which the Foundation can
best provide assistance to State academies of science in furthering their

interests in science education; studies designed to gather dependable
information on the effects of science scholarship awards on student re-
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cipients; and continuation of support to Science Service to sustain its
program of information for young people about the several fields of
science and to encourage them to begin science projects through the
Science Clubs of America.

Teacher-Training Projects

These projects include all those special programs for teachers designed
to improve science teaching with the exception of the previously men-
tioned institutes. Three significant examples will serve to indicate the
scope and objectives of these projects.

1. Opportunities for secondary school teachers to pursue research
studies in their fields of interest are severely limited because of inade-
quate library resources, lack of facilities, and absence of adequate su-
pervision. To increase the effectiveness of teachers by broadening their
knowledge of their fields of professional interest, the Foundation in
fiscal year 1957 initiated two pilot programs to bring competent high
school teachers into research laboratories of colleges and universities to
undertake modest research studies in subjects of their own choosing.

2. The rapid development of computing machines and their use-
fulness in a wide variety of research investigations have created a demand
for persons trained in the use and operation of computers. Although
such training may be considered a proper responsibility of colleges and
universities, there is a severe shortage of teachers competent to give
instruction. The Foundation has provided support for a program of
training for experienced mathematicians on the faculties of colleges and
universities to prepare them to develop courses of instruction in the use
and operation of modern computing machines.

3. Experimental programs were developed at both Duke and Purdue
Universities for the training of retired military personnel to teach math-
ematics in colleges and secondary schools.

Evaluation Studies

Evaluation of experimental activities, such as those found in Special
Projects in Science Education, is essential to effective program planning.
Greatly increased attention was given to evaluation during this year.
The techniques of appraisal varied with the programs, but the charac-
ter of the programs dictated that the evaluations would be mostly at-
tempts to gain unprejudiced judgments of their effectiveness from
experienced and able observers. This evaluation activity is directed
at all programs in science education, not merely those characterized
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above as Special Projects in Science Education. Progress was made
in the following programs:

1. Tue SumMer INstITUTES PROGRAM.—Earlier evaluations of
summer institutes had been obtained by visits of staff members and by
questionnaires filled in by the participants. While these techniques
were again employed during fiscal year 1957, the effort was bolstered
by a set of interviews of institute participants late in the school year
after they had returned to their home schools. These interviews, al-
though done on a small scale, brought out that teachers were making
very good use of their institute experience. This study was carried
out by the Bureau of Social Science Research, and a report was made
to the Foundation.

A larger study has been designed for interviewing ex-participants one
school-year later. Science Research Associates of Chicago is directing
this evaluation, which involves 300 high school teachers who attended
the 1956 summer institutes. In addition, the same organization di-
rected a program of visits to one-third of the 1957 summer institutes by
panels of distinguished scientists for direct observation and evaluation
of the operations of summer institutes. Supplementing these more for-
mal evaluations is a program of staff visits to many of the 1957 summer
institutes to study operational and other problems.

Plans are also underway for a continuing estimate of the caliber of
applicants to the summer institutes through analysis of the data on their
application blanks. By comparing the experience and previous educa-
tion of all applicants, both those accepted and those rejected, over a
period of years, changes in the background of the applicants can be
detected and determinations can be made as to their varied needs.

2. THE VisitiNg ScIENTISTS PrRocRAM.—Reports have been re-
ceived from the scientists who have participated in these programs—
often detailed and comprehensive. In addition, there have been re-
ports from many of the institutions visited describing the effectiveness
of the programs and the benefits which have been derived from them.
The response to the early programs has been such as to create demand
for the expansion of the program into additional fields.

3. TRAVELING SciENcE DEMONSTRATION LEcTUrRers.—Each par-
ticipating teacher makes a weekly evaluative report on student response.
Appraisal letters are also received from teachers and administrators in
the schools visited. An integrated report based upon these appraisals
has not yet been completed, but many unsolicited letters of appreciation
have been received from teachers and school principals concerning the
effectiveness of the visits.
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In addition to the foregoing, spontaneous letters from persons who
have heard of the program and wish to have it brought to their com-
munities provide evidence of the usefulness of the program. A picture
story about the program in Life magazine attests to its timeliness and
general interest. Additional subjective evaluation has been made by
NSF staff members who have observed the program in operation. As
evidence of the significance of this project in the science educational
programs of the States, 12 States now are planning to have a teacher
trained in the program next summer so that science lecture demonstra-
tions may be made available on a more adequate scale to the schools
within the State boundaries.

4. TRAVELING SCIENGE LIBRARIES.—An evaluation of this program
is being undertaken by the American Association for the Advancement
of Science. The AAAS has completed a study of circulation records
of books used in the 1955-56 program. Each book in the library has
a book pocket in which there is placed a standard library circulation
card. Each time the book units are transferred to another school, the
circulation cards are removed and sent to AAAS in Washington and the
school receiving the unit inserts a new set of cards. After a study of
these cards, certain books in the 1955-56 library were replaced with
other volumes judged to be more appropriate or more likely to prove of
interest. :

This program has been enthusiastically received by science teachers,
students, and school administrators. Teachers report that the volumes
are in constant use and that the effect upon student interest has been
gratifying. The best evidence of the impact of the program is that some
counties are appropriating funds for the maintenance of similar libraries
for their own schools and that members of local communities have found
ways of providing funds for this purpose. Although only 366 of the
25,000 high schools in this country will have received the libraries by
the end of the present school year, the number is sufficient to make the
usefulness of science books widely appreciated and to serve as a catalyst
for further support from counties and local and State agencies.

Although not constituting a formal evaluation in any sense, it should
be mentioned that the program has been commended by the executive
secretary of the American Association of School Libraries. Also, local
chambers of commerce and civic organizations have on occasion ex-
pressed interest in buying the books for their schools. In general, the
response to the program has been such that it is being expanded both in
the number of books included and in the number of schools to which
it will be made available.



EXCHANGE OF SCIENTIFIC INFORMATION

Primary objective of the Office of Scientific Information is to insure
in every possible way the continuing availability of scientific informa-
tion to the scientists. Mindful of the fact that the sheer volume of
published research is creating new problems as it increases day by day,
the Office is fostering studies aimed at improving existing methods and
developing new methods of handling scientific information. The use
of more efficient methods will permit scientists to spend more of their
time in creative research. Furthermore, the Office helps make avail-
able to scientists the results of the work of other scientists, at home or
abroad. Work of the Office is divided among three programs—For-
eign Science Information, Government Research Information, and Sci-
entific Documentation.

Foreign Science Information Program

Goal of this program is to achieve the most effective, practicable dis-
semination, in the United States, of scientific research results published
in foreign languages. At present its emphasis is almost exclusively on
Russian scientific literature.

All the foreign scientific publications which a United States scientist
may need should be readily available to him in the United States, re-
gardless of the language or nation in which the publication first ap-
peared. The most important of these foreign works should be translated
in full into English and made available to scientists through the normal
channels of scientific communication. Availability of translations, as
well as the foreign publications not translated, should be called to the
attention of scientists through publication of English abstracts. Through
a translation collection, announcement, and reference center, transla-
tions prepared by individuals, companies, universities, and Government
agencies should be made generally available. These activities should
be supplemented where necessary by publication of finding lists, union
lists, and other bibliographic aids designed to increase the speed and
effectiveness of searches of the scientific literature. |
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During the past year, the Foundation’s efforts in making foreign
scientific information available consisted of support for the following
activities.

Collections of Source Publications

Two grants were made to the Midwest Inter-Library Center (MILC)
in Chicago, a cooperative endeavor of 18 major Midwest universities
and research libraries. The grants will assist MILC in establishing
comprehensive collections of chemical and biological serial publica-
tions. One will enable MILC to obtain between 700 and 800 serial
titles of chemical interest, largely publications not readily obtainable in
the United States, to add to the roughly 4,000 chemical serial titles
already held by its members. The other will assist members of the
center to identify specifically the biological serial literature which may
be missing from their already extensive collections. Although there
exist large collections of literature in the fields of chemistry and biology,
MILC will be the first organization which, as a matter of policy, bases
its acquisition on publications covered by the principal abstract jour-
nals, Chemical Abstracts and Biological Abstracts, used by United
States scientists.

Complete Translations of Journals and Books

Grants were made to the American Geophysical Union and to the
American Institute of Biological Sciences to expand the Foundation
program of support for publication of English editions of Russian scien-
tific journals. These, with the continuing support of translations by
the American Institute of Physics, brought to a total of nine the jour-
nal translation programs in effect at the end of fiscal year 1957. They
are as follows:

Title Grantee
1. Journal of Experimental and Theoretical American Institute of Physics.
Physics.
Journal of Technical Physics.
Physics Section of the DOKLADY of the
Academy of Sciences of the USSR.

it g

4. Acoustical Journal.

5. Microbiology. American Institute of Biological
6. Plant Physiology. Sciences.

7.

Biology and Botany Sections of the DOK-
LADY of the Academy of Sciences of
the USSR.
8. Geophysics Series of the IZVESTIIA of American Geophysical Union.
the Academy of Sciences of the USSR.
9. Soviet Geophysical Abstracts.
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Grants were also made during the year for translating three impor-
tant Russian monographs—one in physical chemistry, and two in
biology. The titles and publishers are:

Title Grantee
1. Semenov, M.
Some Problems of Chemical Kinetics Princeton University Press.
and Reactivity.
2. Takhtadjian, A. L.
Essay on the Euvolutionary Mor- American Institute of Biological

phology of Plants. Sciences.
3. Takhtadjian, A. L.
Origin of the Angiosperms. American Institute of Biological
Sciences
Abstracting

A grant was made to Biological Abstracts to continue its program
for translating roughly 2,400 translated Russian abstracts per year.
These abstracts are chosen from 31 primary Russian biological journals,
and the translations are published as part of the regular service to
Biological Abstracts. In addition, a grant was made to the Inter-
national Council of Scientific Unions Abstracting Board to support its
program to encourage and assist international cooperation in scientific
abstracting.

Translation Depositories

During the year the Special Libraries Association (SLA) Trans-
lation Center at the John Crerar Library in Chicago absorbed the
activities of the Russian Scientific Translation Center at the Library
of Congress. Library personnel, professional societies, and Govern-
ment agencies concerned agreed that an integrated center was in the
best interests of the Nation’s scientists. The Foundation made a grant
to SLA to effect the transfer of functions from the Library of Congress
and to support the new center for a year. Later in the year, the Na-
tional Institutes of Health extended support, and it is expected that
joint support will continue into next year.

With 10,000 translations on hand, the new center expanded its
holdings and services rapidly during the year. It now publishes a
52-page monthly list of translations received, and at the end of the
fiscal year its holdings were nearly 15,000. The subscription list to
Translation Monthly is now nearly 1,000.
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Bibliographic Aids and Supporting Studies

A grant was made to the Library of Congress for publication of a
list of titles of scientific and technical serial publications currently re-
ceived. Because of its extensive exchange arrangements with foreign
organizations, Library accessions of foreign scientific publications are
undoubtedly the largest and most important in the United States.

Another grant was made to the Library of Congress to support a
study by its Science Division of the status of the Library with reference
to Japanese scientific and technical publications. The study is expected
to provide guidance for establishing projects to improve the use of
Japanese scientific publications similar to projects now under way con-
cerned with Russian publications.

Government Research Information Program

Fundamental objective of the Government research information pro-
gram is to achieve maximum availability to scientists, both in and out
of Government, of the significant unclassified scientific reports on Gov-
ernment-supported basic research. Considerable assurance that the
objective is being attained is evident in the results of three activities con-
cerning which there is now a measurable accomplishment record of about
one year. These activities include (a) a grant to the Office of Technical
Services, Department of Commerce, which enables scientists to learn of
the existence of Government research results by subscribing to a report
abstracting service, and establishes a mechanism for the actual purchase
of listed reports; (b) a grant to the Science Division, Library of Con-
gress, which provides a reference collection of unclassified scientific
reports on basic research which any scientist can consult; and (c) a
Clearinghouse within the Foundation to provide counsel and guidance
to scientists who seek Government-generated scientific research
information.

Office of Technical Services, Depariment of Commerce

For several years the Office of Technical Services has issued United
States Government Research Reports, a listing and annotation of re-
search reports primarily directed to the interests of business and industry.
The Foundation grant enabled OTS to be just as active in basic research
reports as it had been in technical reports in applied and engineering
fields. Although circulation of the OTS Reports and sales of copies
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of reports have been increasing each year, growth during fiscal year 1957
was substantial enough to justify a belief that the Foundation grant had
played an important role. The effect of the Foundation grant on number
of titles announced in Reports is clear:

1. During the first 6 months of fiscal year 1957 (too soon for the
Foundation grant to have affected results appreciably), Reports listings
totaled about 900 titles in the 15 subject categories most likely to in-
clude basic research projects; the corresponding figure for the last half of
fiscal 1957 was about 1,200—an increase of 33 percent.

2. Total Reports listings for fiscal year 1956 and fiscal 1957 were
2,970 and 3,472, respectively—an increase of 17 percent.

Science Division, Library of Congress

By the end of fiscal year 1957, the report reference collection estab-
lished in the Library of Congress with Foundation support included
16,000 cards which concerned unclassified scientific reports on basic
research. Scientists’ use of the collection is steadily increasing as the
catalog becomes more nearly complete and more widely known.

Government Research Information Clearinghouse

The Government Research Information Clearinghouse within the
Foundation is a service available to any scientist, in or out of Govern-
ment, to help him in his search for information regarding where in
Government, or where under Government sponsorship, research in a
given field is being conducted; whether unclassified reports have been
issued on the work; and, if so, how he can obtain access to copies. Al-
though the service has been offered for somewhat less than a year, it has
already been considerably helpful to research scientists. From about
mid-September 1956, the Clearinghouse had received some 695
queries—451 for further information about the service, 244 for subject
data in one field or another. The 244 divide roughly into 100 in the
biological sciences, 84 in chemistry, and 60 in physics. In reply, the
Clearinghouse cited a total of 4,350 Government-supported research
projects and 737 specific reports.

The Clearinghouse, as well, maintains bibliographic control of re-
prints received by the Foundation of publications by grantees on re-
search supported under Foundation grants. Publications Resulting
from NSF Research Grants—T hrough the Fiscal Year Ending June 30,
1956 (NSF-57—4) was published in May 1957, listing some 1,250 pub-
lications by grantees in 130 institutions in 43 States, and covering the
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period from the establishment of the Foundation. The corresponding
compilation for fiscal year 1957 appears as appendix G of this report.
As an aid to the effective operation of the Clearinghouse, the Foun-
dation granted $15,000, in January 1957, to the Technical Information
Division, Library of Congress, to prepare a subject index of Depart-
ment of Defense unclassified scientific research reports. Estimates
indicate that it will contain some 40,000 entries. As the fiscal year
ended, negotiations were underway among Federal agencies concerned
to obtain authorization for the Office of Technical Services to print the
index and offer it for sale on the same basis as its other documents.

Scientiflc Documentation Program

Two principal objectives characterize the work of the scientific doc-
umentation program—(a) the long-range objective to encourage and
support research that will provide a sound basis for the design of new
and better techniques and systems for organizing and searching scien-
tific knowledge; and (b) the comparatively short-range objective to
help to maintain and, where possible, to strengthen and improve pres-
ent means of publishing and disseminating results of scientific research.

Research for accomplishing the first task is divided into three cate-
gories:

1. Studies undertaken to provide deeper understanding of the pres-
ent pattern of scientific communication and of inadequacies in current
means open to scientists for keepiﬁg up with advances and for making
retrospective searches of the scientific record.

2. Research on principles of organizing or classifying scientific in-
formation so that high-speed searching machines can be used to best
advantage.

3. Research on language structure and meaning, and on special cod-
ing techniques that will make possible development of mechanized
systems for translating from one language to another.

The relatively short-range objective is accomplished primarily by
grants for the partial support of scientific publications, such as research
journals, highly significant books, and reference works of various kinds.
Some support is given to information centers that provide scientists with
specialized reference services. In addition, grants are made for pub-
lication studies and experiments with a view toward devising more effi-
cient and economical means of publishing and disseminating new
scientific knowledge.
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Scientific Information Research

In this aspect of its program activities, the Foundation seeks ways to
satisfy the requirements of scientists for more efficient and effective means
of storing, searching, and disseminating scientific information. The
Foundaton is supporting two studies using different techniques to iden-
tify more precisely the information needs of scientists so that information
retrieval systems and methods of disseminating may be designed to
provide types of required information in the form most useful
to scientists.

1. Case Institute of Technology: Application of the techniques of
operations research to a study of the pattern of communication among
scientists and their use of recorded information.

2. Columbia University Bureau of Applied Social Research: A study
to determine occasions of information exchange and the characteristics
of information-gathering patterns in a university environment by means
of intensive interviews of faculty members in three of the science
departments. |

The most promising approach to improving ways in which scientists
obtain information is the use of high-speed electronic machines to make
rapid searches through existing knowledge in order to select either the
particular piece of information sought or all known information on
any particular topic. Here, however, much fundamental research is
needed on principles of organizing information for rapid searching and
on techniques for analyzing scientific materials for entry into mechanized
storage and search systems. Furthermore, to prepare large amounts
of information for machine searching it is necessary to devise mecha-
nized means of translating the original language in which the informa-
tion is recorded into a more regularized language that can be coded
for the machines. To this end, the Foundation supported the follow-
ing projects during fiscal year 1957

1. University of Pennsylvania: A study of the feasibility of using a
formal linguistic method of analysis (which might itself be mechanized )
to simplify the sentence structure of scientific texts in processing them
for mechanized information storage and search systems.

2. An independent investigator in Washington, D. C.: Analysis of
words and phrases in scientific documents leading to the demonstration
of a possible system for mechanized information searching, which would
employ a regularized English. Dictionaries and thesauruses, which
might also be mechanized, would be used to translate the original lan-
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guage of the document or question to the regularized language of the
system.

In the field of machine translation, the Foundation is supporting re-
search at three institutions:

1. Massachusetts Institute of Technology: Research leading to pre-
cise knowledge of German and English sentence structure and word
order; and formulation and testing of rules for instructing a machine
to translate German sentences into correct English.

2. Georgetown University Institute of Languages and Linguistics:
Analysis of syntactic patterns and of the use and meaning of words in
a large sample of Russian material in the field of organic chemistry,
resulting in the development and testing of machine programs for trans-
lating Russian sentences into accurate and grammatical English.

3. Cambridge Language Research Unit, Cambridge, England: In-
vestigation of the possibility of basing machine translation on algebraic
processes so that the correct phrase structures and word order in the
target language can be calculated mathematically. The possibility of
devising a mechanized thesaurus to produce idiomatic translations is also
being explored.

In addition, the Foundation sponsors research conferences in the in-
terests of improving communication among scientists.

1. In September 1956, the Foundation sponsored an international
research conference on machine translation at the Massachusetts Insti-
tute of Technology. Representatives from England, Canada, and the
United States exchanged progress reports, and Russian researchers sent
two papers describing their work.

2. The Foundation will cosponsor with the National Academy of
Sciences-National Research Council, and the American Documentation
Institute, and International Conference on Scientific Information to be
held in Washington, D. C., in November 1958. Representatives from
several nations plan to participate in a thorough discussion of the cur-
rent status of, and future plans for, research on all aspects of scientific
documentation.

Support of Scientific Publications and Reference Centers

While seeking the most effective ways to store, search, and disseminate
the published results of research, the Foundation meanwhile attempts,
in this phase of its program activity, to maintain existing publication
programs and information services on a solid footing. Publication of
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research results is the initial usable product of research—results do not
add to the general knowledge until they are available to other scientists.
Yet scientific publication is becoming increasingly difficult in the face
of soaring printing costs and the constantly growing volume of research
results that should be published. The publication-support program of
the Foundation is concerned with studies of scientific publication poli-
cies, techniques, and problems; emergency support of important re-
search journals; and support for the publication of valuable books and
reference works.

During fiscal year 1957, the Foundation supported a conference of
editors of biological journals to examine publication costs; possibilities
of using new media; and abstracting, editorial, and selection problems.
It resulted in establishment of a continuing Conference of Biological
Editors to meet once a year to review reports of several committees des-
ignated to seek solutions to specific publication problems. Support was
extended, as well, to the American Institute of Physics for the prepara-
tion of a manual for authors of papers to be published in physics jour-
nals. The manual will help to establish proper and consistent usage
of technical terms, symbols, abbreviations used in physics and related
fields, and will deal with form and usage in scientific writing, prepara-
tion of material for printing or reproduction, and allied problems. As
a result, it should ease editors’ burdens, save the time of authors, and
make communication more precise.

The Foundation occasionally provides emergency support for valuable
scientific journals, either to help with publication of a large backlog of
accumulated papers or to help meet a deficit while steps are taken to
increase the journal’s income so that publication may be continued on
a self-supporting basis. During the year such support was extended to
the Journal of Comparative and Physiological Psychology, the Journal
of Experimental Psychology, the Transactions of the American Mathe-
matical Society, the Michigan Mathematical Journal and Applied Me-
chanics Reviews. A new Journal of Limnology and Oceanography
received a small sum to cover the deficit resulting from its first year of
operation; it is expected to be self-supporting in another year or two.

For several years the Foundation, and other Federal agencies, helped
support Biological Abstracts, largest and most important abstracting
journal in the biological sciences. Although it was anticipated that the
journal would need further help this year, its publishers advised the
Foundation that previous support had brought about a currently sound
operation and further emergency support was not necessary.
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Examples of important reference works that received partial Founda-
tion support during the year are: a nine-volume Compendium of As-
tronomy and Astrophysics; a 60-year index to The Bryologist; World
Weather Records, 1941-1950 and Glossary of Geology and Related
Sciences.

Examples of information centers that received support are the Bio-
Sciences Information Exchange of the Smithsonian Institution and the
Human Relations Area Files.



INTERNATIONAL GEOPHYSICAL YEAR

During the past year, the International Geophysical Year, a world-
wide scientific cooperative venture involving some 64 nations, com-
pleted its preparations and is now ready to begin its active program of
geophysical observations through a vast network of more than 1,000
stations. The observations beginning July 1, 1957 will extend through
December 31, 1958, and will be coordinated both in time and geo-
graphical coverage. The planning and execution of the United States
program for the IGY is being conducted by the U. S. National Com-
mittee for the International Geophysical Year and a group of related
technical panels. This committee was created by the National Acad-
emy of Sciences-National Research Council. Funding and Govern-
ment coordination are provided by the National Science Foundation.

The United States plans observational programs in aurora and air-
glow, cosmic rays, geomagnetism, glaciology, gravity measurements,
ionospheric physics, longitude and latitude determinations, meteorology,
oceanography, seismology, and solar activity. High-altitude rockets
and earth satellites are essential techniques which will extend the cov-
erage of geophysical measurements to the outer limits of the high at-
mosphere.

Program Activities

During this year additional international meetings refined programs,
solved special needs of specific geophysical disciplines, and completed
plans for the initiation of the World Data Center system.

The IGY Western Hemisphere Regional Conference, held in Rio de
Janeiro, Brazil, July 16-20, 1956, stimulated interest in the IGY in
Latin American nations, completed agreements for reporting and com-
munication, and strengthened many scientific collaborations, notably in
meteorology, oceanography, geomagnetism and seismology.
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A third Antarctic Regional Conference was held in Paris, France,
July 30-August 3, 1956, which concerned itself primarily with com-
munications and meteorology.

The CSAGI (Comité Spécial de ' Année Géophysique Internationale
of the International Council of Scientific Unions) held its fourth meet-
ing at Barcelona, Spain, September 10-15, 1956. Final coordination
of many disciplines was achieved, including the addition of certain sta-
tions to cover geographical gaps. A symposium was held on rockets
and satellites, and considerable attention was devoted to IGY publica-
tions planning.

CSAGI convened a working group on oceanography at Goéteborg,
Sweden, January 15-17, 1957. Planning for multi-nation, multiple-
ship oceanographic surveys was completed, and plans for measurement
of carbon dioxide concentration in the air and ocean were enlarged.
In addition, considerable attention was devoted to the inclusion of meas-
urements of natural and manmade isotopes present in the air and ocean.

A meeting of the CSAGI on nuclear radiation held in Utrecht, Hol-
land, January 22-26, 1957, made recommendations concerning the in-
clusion in the IGY program of studies of nuclear radiation, including
measurements in the upper atmosphere and the oceans, and recom-
mended the establishment of stations for this purpose.

A Western Pacific Regional Conference was held in Tokyo, Japan,
February 25-March 2, 1957. This conference was primarily useful
in the establishment of better communications and in beginning possible
multilateral arrangements between the national committees in the
Western Pacific region to deal with problems common to the area. Em-
phasis was laid on oceanography, geomagnetism, cosmic rays, and upper
atmosphere rocketry.

A CSAGI meeting on world data centers was held in Brussels, Bel-
gium, April 1-4, 1957. Plans for the establishment of three world
regional centers, one in the United States, were confirmed, and consider-
able progress made in the defining and standardizing of the IGY data
to be lodged in these centers. The needs of individual disciplines were
coordinated, with particular attention to meteorology.

A fourth Antarctic meeting was held in Paris, June 12-15, 1957, pri-
marily to consider the possibility of a third year of scientific observations
in the Antarctic, provided general concurrence could be obtained among
the 11 nations with active programs in that region. In addition, special
communications problems were dealt with.

The United States IGY program is well in hand, and with very few
and minor exceptions, all equipment and personnel were at the stations
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in time to begin the 1-month pre-IGY testing period which began June
1, 1957. Without changing any basic structures or projects, minor
modifications will continue to take place when any opportunity to better
performance offers itself.

World Data Centers

Planning has proceeded for the creation of an IGY World Data
Center to be located in the United States. The United States center will
be 1 of 3 which are now planned, a second one being located in the
U. S. S. R., and a third center divided between Western Europe, Japan,
and Australia. The probable structure for the United States World
Data Center will be a series of geophysical discipline data archives for
which responsibility will be assigned to certain universities and Federal
agencies. A data coordination office was established in Washington,
D. C.in June 1957, to coordinate the activities of these several archives.

Progress in the Antarctic

Navy expedition “Deep Freeze II” transported all scientific and
logistic equipment and materiel for the establishment of the Weddell
Sea, Knox Coast, and Cape Adare Stations to the Antarctic, and also the
United States scientific party for the first year’s operations.

All six United States scientific stations are now established and fully
manned. The main United States IGY station is Little America V.
This station had been established in the previous year and the materiel
for the Marie Byrd station and the South Pole station had been trans-
ported to the Antarctic then.

During this year’s operations the Marie Byrd station was established,
partly by oversnow tractor parties and partly by airlift. The United
States station on the Knox Coast (now named “Wilkes IGY Station’),
the station on the Weddell Sea (now named “Ellsworth IGY Station),
and the station at Cape Adare (joint cooperative station with New Zea-
land, now named “Hallett IGY Station”), were established by ships of
Expedition Deep Freeze II.

The South Pole station was established completely by airlift, and on
January 22, 1957, in joint ceremonies with representatives from Norway
and the United Kingdom, this station was dedicated as the Amundsen-
Scott South Pole IGY Station.
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The IGY International Antarctic Weather Central is now in opera-
tion at the Little America Station. Meteorologists from Argentina and
the U. S. S. R. are assisting in the work of this important unit.

The following persons are the principal scientists directing the United
States IGY Antarctic program:

Laurence Gould Director of the U. S. IGY Antarctic Program.

Harry Wexler— Chief scientist of the IGY Antarctic Program.

A. P. Crary Deputy chief scientist and scientific leader at Little
America IGY Station.

G. R. Toney Scientific leader at Byrd IGY Station.

C. R. Eklund Scientific leader at Wilkes IGY Station.

Capt. Finn Ronne, USNR__Scientific leader at Ellsworth IGY Station.

J. A. Shear Scientific leader at Cape Adare IGY Station.

Paul A, Siple Scientific leader at Amundsen-Scott IGY South Pole
Station.

Seventy-three scientists are wintering over at these six stations. Build-
ings, equipment, and men are ready to carry out all projects planned
in the United States IGY Antarctic Program.

Progress in the Continental and Equatorial Regions

Cooperative projects with the South American countries have been
augmented, particularly in the fields of geomagnetism and ionospheric
physics. The establishment of meteorological, geomagnetic, and
oceanographic stations in the Pacific Ocean has proceeded smoothly,
including a cooperative venture with France at Tahiti. Arrangements
for the rocket firing to be conducted at Guam have been completed.

Earth Satellite

Responsibility for the United States earth satellite program was
assigned as follows:

1. The National Science Foundation for Government coordination
and funding of the scientific aspects of the program.

2. The United States National Committee for the International
Geophysical Year for the planning of the program’s scientific aspects.

3. The Department of Defense for the development of a launching
vehicle and for the actual placing of the satellite in orbit, also for the
development of radio tracking and telemetering equipment with the
Navy as manager of these aspects. In turn, the Naval Research
Laboratory was given the executive responsibility for carrying out the
Department of Defense assignment.
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During the fiscal year, two test firings of the launching vehicle took
place. The first test vehicle was fired on December 8, 1956, from
Patrick Air Force Base, Fla., and the second test vehicle was fired on
May 1, 1957. Both test firings were satisfactory.

Radio tracking stations have been established, and equipment de-
signed by the Naval Research Laboratory is now being installed and
calibrated. Personnel for the operation of these stations are being
trained by the Naval Research Laboratory at the prototype station at
Blossom Point, Md.

Some of the optical tracking stations have been established by the
Smithsonian Institution and negotiations are being completed with cer-
tain foreign countries for the support of optical tracking stations to be
established overseas. Final contracts for the super-Schmidt optical cam-
eras have been let, and delivery of these cameras will proceed rapidly
in the next fiscal year. The ‘“Moonwatch” volunteer visual observing
program, being conducted by the Smithsonian Institution, has exceeded
expectations. A total of 85 units have been set up in the United States
and numerous units are being set up overseas. Several practice drills
using high-flying aircraft have taken place.

The “Vanguard” launching vehicle which will place the scientific
satellite in orbit is a large, multiple rocket approximately 72 feet long
and with a maximum diameter of 45 inches. It is composed of three
firing stages, with the satellite sphere mounted on the forward end of
the third stage and suitably protected from atmospheric heating by a
nose cone which will be discarded after the vehicle is above the denser
portions of the atmosphere. The vehicle is finless, since flight direc-
tional control is attained by placing the rocket engines of the first and
second stages in gimbal mounts which allow change of thrust angle.
The first and second stages use liquid fuel and the third stage is a solid
propellant rocket. The entire vehicle weighs aproximately 11 tons.

This large launching device will project a sphere 20 inches in diam-
eter and weighing 2114 pounds into an elliptical orbit around the earth
at an inclination of approximately 35° to the Equator. The probable
orbit will confine the satellite to a minimum distance of 200 miles from
the earth and a maximum distance of 1,500 miles. The combined
effects of the inclination of the orbit to the Equator, the time period in
which the satellite completes a passage of its orbit, and the rotation of
the earth will cause the satellite to pass over all portions of the earth
between 35° north latitude and 35° south latitude, provided its orbital
life is sufficiently long. The life of the orbit may vary from several
weeks to several years, depending upon the altitude reached and the
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physical environment at that altitude. Six firings are planned in the
present program.

As a research tool, the earth satellite has been compared in importance
to the telescope and the particle accelerator. It will extend man’s di-
rect observational abilities to altitudes and regions now denied him. It
will allow direct measurement of physical conditions in the neighborhood
of the satellite; it will allow measurement of incoming radiation and
particles before they are strongly affected by the earth’s atmosphere and
magnetic and electric fields; and it will allow direct and unobstructed
observation of our sun and its behavior.

Four basic scientific payloads for the earth satellite are near com-
pletion and will soon be ready for the severe mechanical and thermal
testing which all satellite components will undergo. The experiments
contained in these four payloads include: solar far-ultraviolet radiation
measurements; measurement of micrometeoritic erosion of satellite shell
by two different experimental techniques; measurements of primary
cosmic radiation; measurement of the earth’s magnetic field; and meas-
urement of basic meteorological phenomena, such as the albedo of the
earth or determination of the net radiation balance of the earth. Addi-
tional experiments are being designed and constructed to back up the
four basic scientific payloads.

These direct measurements of solar radiation, the density of matter
along the path of the satellite, the numbers and intensities of cosmic
rays impinging upon the earth, the strength of the earth’s magnetic
field at satellite altitudes, the electron density of the electrified layers
of the atmosphere, the radiation received and re-emitted by the earth and
its atmosphere, the possible detection of variations in the earth’s crustal
structure, and the more accurate determination of the earth’s shape and
size and the location of the continents upon its surface will be uniquely
valuable in themselves. In addition, they will confirm indirect measure-
ments already made on or near the surface of the earth, help to prove or
disprove theories and speculations about these terrestrial phenomena,
and, finally, will form a basis for the planning and utilization of more
sophisticated scientific satellites in the future.

Test firings will continue, with a view of placing fully instrumented
satellites into orbit during the IGY.

Conclusion

The IGY program is proceeding smoothly in full accordance with
all scientific principles enunciated by CSAGI (the international co-
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ordinating body) and taking into account all scientific recommenda-
tions made by CSAGI in the process of coordinating the programs of
the 64 nations participating. As the IGY begins its active measuring
period, the scientists who lead this venture will turn their thoughts more
and more to the problems of making the fullest possible use of the

scientific data which will be obtained during this 18-month observational
period.



NATIONAL SCIENCE FOUNDATION

Appendices



APPENDIX A

National Science Board, Staff, Committees, and Advisory Panels

NATIONAL SCIENCE BOARD

Terms expire May 10, 1958

SopriE D. ABERLE, Special Research Director, University of New Mexico,
Albuquerque, N. Mex.
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J. W. BucuTta (Executive Secretary), Associate Dean, College of Science,
Literature, and the Arts, University of Minnesota, Minneapolis, Minn.

JaMmEes 8. CoLes, President, Bowdoin College, Brunswick, Maine.

HarorLp W. Dobbs, President, Princeton University, Princeton, N. J.
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Emi. W. Haury, Department of Anthropology, University of Arizona,
Tucson, Ariz.
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PraiLip W. WesT, Department of Chemistry, Louisiana State University,
Baton Rouge, La.
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RIicHARD BRAUER, Department of Mathematics, Harvard Umvcmty,
bridge, Mass.
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Pasadena, Calif.
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Howarp K. ScuacuMAN, Virus Laboratory, University of California,
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CLARENCE ZENER, Westinghouse Electric Corp., Research Laboratories,
East Pittsburgh, Pa.

Advisory Panel for Psychobiology
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*Served during part of fiscal year 1957.
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Lmerx H. HyMAN, American Museum of Natural History, New York, N. Y.

Davip D. Keck, New York Botanical Garden, Bronx Park, New York, N. Y.

ReminoToN KEerroce, Director, U. S. National Museum, Washington,
D.C.

Rocers McVaucH, University Museums Building, University of Michi-
gan, Ann Arbor, Mich.

#*CrARLES D. MICHENER, Department of Entomology, University of Kansas,
Lawrence, Kans.

Karw P. ScamipT, Chicago Natural History Museum, Chicago, Ill.

WirLiam C. STEERE, Department of Biological Sciences, Stanford Univer-
sity, Stanford, Calif.

Norman R. Storr, Rockefeller Institute for Medical Research, New York,
N Y.

SPECIAL ADVISORY PANELS
Advisory Panel for Astronomical Observatory

I. S. BoweN, Director, Mt. Wilson and Palomar Observatories, California
Institute of Technology, Pasadena, Calif.

Leo GoLpBERG, Department of Astronomy, University of Michigan, Ann
Arbor, Mich.

RoeerT R. McMatH, McMath-Hulbert Observatory, University of Mich-
igan, Pontiac, Mich.

BeNGT STROMGREN, Director, Yerkes and McDonald Observatories, Uni-
versity of Chicago, Williams Bay, Wis.

Otro STRUVE, Berkeley Astronomical Department, University of Califor-
nia, Berkeley, Calif.

A. E. Warrrorp, Director, Washburn Observatory, University of Wiscon-
sin, Madison, Wis.

Advisory Panel for Hawaiian Geophysical Institute

P. H. AseLsoN, Director, Geophysical Laboratory, Carnegie Institution
of Washington, Washington, D. C.

CarL Eckart, Scripps Institution of Oceanography, La Jolla, Calif.

E. A. EckuaroT, Gulf Research & Development Co., Pittsburgh, Pa.

Leo GoLpBerG, Department of Astronomy, University of Michigan, Ann
Arbor, Mich.

Cecin GreeN, Geophysical Services, Inc., Dallas, Tex.

#Served during part of fiscal year 1957.
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Harry H. Hess, Chairman, Department of Geology, Princeton Univer-
sity, Princeton, N. ]J.

M. Kinc Husgerrt, Shell Oil Co., Houston, Tex. :

Sverre PETTERSSEN, Department of Meteorology, University of Chicago,
Chicago, Ill.

W. W. RusEy, U. S. Geological Survey, Washington, D. C.

Joun C. WARNER, President, Carnegie Institute of Technology, Pittsburgh,
Pa.

Advisory Panel for High Energy Accelerators

SamueL K. Aruson, Department of Physics, University of Chicago, Chi-
cago, Ill.

LeLanp J. HaworTH, Brookhaven National Laboratory, Upton, N. Y.

Epwarp J. Loreren, Radiation Laboratory, University of California,
Berkeley, Calif.

Worrcane K. Panorsky, Department of Physics, Stanford University,
Palo Alto, Calif.

Ismor I. Rasi, Department of Physics, Columbia University, New York,
N.Y.

ARTHUR ROBERTS, Department of Physics, University of Rochester, Roch-
ester, N. Y.

Freoerick Serrz, Department of Physics, University of Illinois, Urbana,
IlL

RoBerT SERBER, Department of Physics, Columbia University, New York,
N.Y.

MEeLTON G. WHITE, Department of Physics, Princeton, N. J.

Joun H. Wruams, Department of Physics, University of Minnesota,
Minneapolis, Minn.

JerroLD R. Zacmarias, Department of Physics, Massachusetts Institute of
Technology, Cambridge, Mass.

Advisory Panel on High Polymer Research

J. H. DiLLoN, Textile Research Institute, Princeton, N. J.
J. D. Ferry, University of Wisconsin, Madison, Wis.
PauL J. FLory, Mellon Institute for Industrial Research, Pittsburgh, Pa.
Frank R. Mavo, Stanford Research Institute, Menlo Park, Calif.
THERALD MOELLER, University of Illinois, Urbana, Il
CarL C. MonraD, Carnegie Institute of Technology, Pittsburgh, Pa.
CuArRLES G. OVERBERGER, Polytechnic Institute of Brooklyn, Brooklyn,
N.Y.
Advisory Panel on Radio Astronomy

Bart J. Bok, Harvard College Observatory, Cambridge, Mass.
Joun Perer HageN, Naval Research Laboratory, Washington, D. C.



112 NATIONAL SCIENCE FOUNDATION

R. MinkowskI, Mt. Wilson and Palomar Observatories, Pasadena, Calif.
Jesse L. GreensTEIN, California Institute of Technology, Pasadena, Calif.
Jorun D. Kraus, Ohio State University, Columbus, Ohio.

E. M. Purcerr, Harvard University, Cambridge, Mass.

M. A. Tuve, Carnegie Institution of Washington, Washington, D. C.

Advisory Panel for University Computing Facilities

HerBERT L. ANDERSON, Institute for Nuclear Studies, University of Chicago,
Chicago, Il

JuLe G. CuArNEY, Meteorology Department, Massachusetts Institute of
Technology, Cambridge, Mass. ,

Gerarp M. CLEMENCE, Director, Nautical Almanac, U. S. Naval Observ-
atory, Washington, D. C.

Josepu O. HRSCHFELDER, Department of Chemistry, University of Wis-
consin, Madison, Wis.

Rarpre E. MEAGHER, Department of Physics, University of Illinois, Urbana,
IIL.

PriLie M. MorsE, Department of Physics, Massachusetts Institute of Tech-
nology, Cambridge, Mass.

WavrTer H. MUNK, Scripps Institution of Oceanography, La Jolla, Calif.

J. Barkiey Rosser, Department of Mathematics, Cornell University,
Ithaca, N. Y.

MARTIN ScwARzscHILD, Department of Astronomy, Princeton University,
Princeton, N. J.

Epwarp TELLER, Department of Physics, University of California, Berkeley,
Calif.

S. M. Uram, Department of Mathematics, Massachusetts Institute of Tech-
nology, Cambridge, Mass.

Advisory Panel for University Research Reactors

HeNrY GoMBERG, Assistant Director, Michigan Memorial Phoenix Project,
University of Michigan, Ann Arbor, Mich.

LAawreNCE R. Harstap, Vice President, General Motors Corp., Detroit,
Mich.

J. B. PrarT, President, Harvey Mudd College, Claremont, Calif.

LAWRENCE REGINALD QUARLES, University of Virginia, Charlottesville, Va.

CHAUNCEY STARR, North American Aviation Co., Los Angeles, Calif.

JouN ArRTHUR SwartouT, Oak Ridge National Laboratory, Oak Ridge,
Tenn.

E. P. WioNER, Department of Physics, Princeton University, Princeton, N.]J.

Raymonp E. ZrkLE, Department of Biology, University of Chicago, Chi-
cago, Ill.



APPENDIX B

Grants for Basic Research
FiscarL Year 1957

Anthropological and Related Sciences

UNIvERSITY OF CALIFORNIA, Berkeley, Calif.; Joseph B. Birdsell, Department of
Anthropology, Los Angeles, Calif.; Microevolutionary Processes Among Australian
Aborigines; 3 years; $9,200.

Un1versiTy oF CALIFORNIA, Berkeley, Calif.; Robert F. Heizer, Department of An-
thropology; Archaeology and Prehistory of the Western Great Basin; 2 years;
$10,100. -

UniversiTy oF Cricaco, Chicago, Ill.; F. Clark Howell, Department of Anthro-
pology; Prehistoric Living Site of Acheulian Man in Central Tanganyika; 1 year;
$9,400.

Corumpia UniversiTy, New York, N. Y.; W. D, Strong, Department of Anthro-
pology; Interrelations of Environment and Culture at a Stratified Archaeological
Site in Western Great Plains; 1 year; $5,900.

University oF ILLiNois, Urbana, Ill.; Gerhardt von Bonin, Department of Anatomy,
College of Medicine, Chicago, Ill.; Encephalometry of the Australopithecines;
1 year; $2,300.

Jouns Horkins UniversiTy, Baltimore, Md.; William L. Straus, Jr., Laboratory
of Physical Anthropology; Studies on Primate Evolution; 2 years; $18,000.

MassacHUSETTS INSTITUTE OF TECHNOLOGY, Cambridge, Mass.; Marvin E. Shaw,
School of Industrial Management; Interaction Effects of the Structure of a Group;
2 years; $8,300.

UNIVERSITY oF MicHuIGAN, Ann Arbor, Mich.; Frederick P. Thieme, Department of
Anthropology; Biochemical and Immunological Analysis of Human Skeletal Re-
mains; 2 years; $10,600.

University or Orecon, Eugene, Oreg. ; Luther S. Cressman, Department of Anthro-
pology; Oregon Coast Prehistory: An Archaeological Study; 1 year; $5,800.

Un1versiTy oF PeENNsYLVANIA, Philadelphia, Pa.; Carleton S. Coon, The University
Museum; The Races of the World; 2 years; $7,500.

UNIVERSITY OF PENNSYLVANIA, Philadelphia, Pa.; Dorothy S. Thomas, Department
of Sociology; Migration Differentials; 1 year; $15,000.

SMITHSONIAN INSTITUTION, Washington, D. C.; Ralph S. Solecki, Bureau of American
Ethnology; Archaelogy and Human Paleontology of Shanidar Cave; 1 year; $1,500,

Stanrorp UNiversity, Stanford, Calif.; Bernard J. Siegel, Department of Anthro-
pology; Disintegration Processes in a Southwest Pueblo; 2 years; $11,000,

Texas TEcCHNOLOGICAL CoLLEGE, Lubbock, Tex.; Fred Wendorf, Department of
Anthropology; Archaeological and Ecological Study of Late Pleistocene and Early
Recent Deposits; 1 year; $15,500.

UniversiTy or Urtan, Salt Lake City, Utah; Gordon D. Gibson, Department of
Anthropology; Ethnology of the Southwestern Bantu; 1 year; $3,900.

University o Wisconsin, Madison, Wis.; David A. Baerreis, Department of So-
ciology and Anthropology; Interrelations of Biological and Cultural Change; 1 year;
$15,700.
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YarLe Unrversity, New Haven, Conn.; Edward M. Bruner, Department of Anthro-
pology; Batak Anthropology; 1 year; $3,800.

Astronomy

AMERICAN Museum or NATuraL HisTory, New York, N. Y.; Kenneth L. Franklin,
Department of Astronomy; Spectrum of the Radio Frequency Radiation From
Jupiter; 1 year; $10,000.

UNIVERSITY OF ARIZONA, Tucson, Ariz.; Edwin F. Carpenter, Stewart Observatory;
Cooperative Search for Supernovae; 2 years; $16,000.

AssocIATED UNiversITiES, INC., New York, N. Y.; Richard M. Emberson; Studies
Leading to the Establishment of a Radio Observatory; 3 months; $80,000.

UNiversITY oF CALIFORNIA, Berkeley, Calif.; Otto Struve, Department of Astron-
omy; Evolution of Close Binary Stars; 2 years; $34,400.

Case INsTiITuTE oF TECHNOLOGY, Cleveland, Ohio; Victor M. Blanco, Department
of Astronomy; Giant M-Stars as Members of the Galactic Disk; 1 year; $5,650.
University oF CHicaco, Chicago, Ill.; G. Van Biesbroek, Department of Astron-

omy ; Astrometric Investigations; 1 year; $5,200.

University or Cuicaco, Chicago, Ill.; W. A, Hiltner, Department of Astronomy;
Interstellar Magnetic Field in the Vicinity of the Sun; 2 years; $12,300.

University or Cuicaco, Chicago, Ill.; Gerard P. Kuiper, Department of Astron-
omy; Investigations Toward a Photographic Lunar Atlas; 2 years; $5,700.

University or CHicaco, Chicago, Ill.; G. P. Kuiper, Department of Astronomy;
Solar System Studies; 1 year; $15,600.

University o CHIcAco, Chicago, Ill.; W. W. Morgan and Bengt Stromgren, De-
partment of Astronomy; Distribution of Interstellar Dust; 2 years; $18,600.

UNiIversiTY oF CINCINNATI, Cincinnati, Ohio; Paul Herget, Director, The Cincin-
nati Observatory; Minor Planet Elements; 3 years; $14,850.

DarTMouTr CoLLEGE, Hanover, N. H.; George Z. Dimitroff, Department of Mathe-
matics and Astronomy; Solar Activity Related to Ionospheric Phenomena; 2 years;
$5,800.

Harvarp UNiversiTy, Cambridge, Mass.; T. K. Menon, Harvard College Observa-
tory; Radio Astronomy in the Microwave Region; 6 months; $25,000.

Haverrorp CoLLEGE, Haverford, Pa.; Louis C. Green, Department of Astronomy;
High Accuracy Atomic Wave Functions; 2 years; $5,000.

Hicu ALTITUDE OBSERVATORY OF THE UNIVERSITY OF CoLorADO, Boulder, Colo.;
Gordon A. Newkirk, Jr.; Analysis of the Solar Electron Corona; 1 year; $10,000.

UniversiTy oF IrLinots, Urbana, Ill.; Stanley P. Wyatt, Department of Astron-
omy ; Orientation of Galaxies in Space; 1 year; $1,750.

INDIANA UNIVERsITY, Bloomington, Ill.; James Cuffey, Department of Astronomy;
Observations of Asteroids; 2 years; $12,400.

INDIANA UnNiversiTY, Bloomington, Ind. ; Halton C. Arp, Department of Astronomy;
Photometric Study of the Small Magellanic Cloud; 3 months; $1,300.

INpIANA UnNiversiTy, Bloomington, Ind.; Marshal H. Wrubel, Department of As-
tronomy; Astrophysical Problems; 1 year; $8,500.

LoweLL OBSERVATORY, Flagstaff, Ariz.; William M. Sinton, Astronomer; Infrared
Spectrum of the Planets and Moon; 2 years; $14,700.

UNiversiTY oF MicH1GAN, Ann Arbor, Mich.; Lawrence H. Aller, Department of
Astronomy; Early-Type Stars and Gaseous Nebulae; 2 years; $9,000.

UnNiversiTy oF MicHIGAN, Ann Arbor, Mich.; Robert McMath, McMath-Hulbert
Observatory; Studies Leading to the Establishment of American Astronomical
Observatory; 15 months; $545,000.
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UNIVERSITY oF MICHIGAN, Ann Arbor, Mich.; Robert R. McMath, McMath-Hul-
bert Observatory; Studies Leading to the Establishment of an American Astro-
nomical Observatory; 1 year; $60,000.

UNIVERSITY oF MINNEsSOTA, Minneapolis, Minn.; Willem J. Luyten, Department
of Astronomy; Purchase of “Astronomical Research Equipment”; 1 year; $8,000.

Maria MrrcrELL OBSERVATORY, Nantucket, Mass.; Dorrit Hoffleit, Director; Qb-
servations of Variable Stars; 1 year; $5,200.

Onio State UniversrTy, Columbus, Ohio.; John D. Kraus, Department of Elec-
trical Engineering; Background Mapping and Individual Source Studies; 1 year;
$25,300.

Oxmio STaTE UNiversity, Columbus, Ohio; Philip C. Keenan, Department of As-
tronomy; An All-Mirror Cassegrain Spectrograph for Astronomical Research; 2
years; $17,500.

Oxnio STATE UNiversiTy, Columbus, Ohio; Philip C. Keenan, Department of As-
tronomy; Design and Construction of a Spectrograph for Research Between 3,500
A and 12,000 A; 1 year; $12,500.

University oF PrrrssurcH, Pittsburgh, Pa.; N. E. Wagman, Director, Allegheny
Observatory; Observation of Spectroscopic Binaries; 1 year; $5,750.

RENSSELAER PoLyTECcHNIC INSTITUTE, Troy, N. Y.; Robert Fleischer, Department
of Physics; Radio Astronomy; 1 year; $10,000.

UNIverstTY oF Texas, Austin, Tex.; Frank N. Edmonds, Jr., Department of Math-
ematics and Astronomy; Spectrophotometric Analysis of Procyon; 1 year; $1,500.

UNIVERSITY OF Wisconsin, Madison, Wis.; A. E. Whitford, Department of As-
tronomy; A General-Purpose Spectrograph for Astronomical Research, 2 years;
$14,000.

YarLe University, New Haven, Conn.; Dirk Brouwer, Director, Yale University
Observatory; Studies Related to the Establishment of a Large Astrographic Tele-
scope in the Southern Hemisphere; 2 years; $41,400.

Yare University, New Haven, Conn.; Morris S. Davis, Department of Astronomy;
Satellite Orbits and the Mass of Saturn; 1 year; $6,500.

Chemistry

ArsioN CoLLEGE, Albion, Mich.; Philip R. Marshall, Department of Chemistry;
Kinetics of Gas-Solid Reactions; 3 years; $9,700.

UNIVERSITY OF AKRON, Akron, Ohio; Maurice Morton, Department of Chemistry;
Mechanism of Heterogeneous Addition Polymerization; 2 years; $35,800.

UNIVERSITY OF AKRON, Akron, Ohio; Equipment Grant for High Polymer Research.

AMHERST COLLEGE, Amherst, Mass.; Ralph A. Beebe, Department of Chemistry;
Thermodynamics of Adsorbates on Solids; 2 years; $22,800.

UNIVERSITY OF ARKANSAS, Fayetteville, Ark.; Arthur Fry, Department of Chemis-
try; Use of Infrared Spectroscopy in Organic Chemistry; 2 years; $7,000.

BavLor University, Waco, Tex.; W. R. Stephens, Department of Chemistry; Re-
action Studies in Organic and Electro-Chemistry; 1 year; $3,800.

BRIDGEWATER COLLEGE, Bridgewater, Va.; Lowell V. Heisey, Department of Chemis-
try; Reduction of Sulfonamides and Preparation of Imides and Cyclic Hydrazides;
1 year; $1,000.

BriouaM Youne UNiversity, Provo, Utah; H. Smith Broadbent, Department of
Chemistry; Precision Polarimetry in Organic Chemistry; 2 years; $5,400.

BricuaM Youne UNIVERsITY, Provo, Utah; J. Rex Goates, Department of Chemistry;
Energies of Mixing of Monelectrolytes; 2 years; $9,300.

Briouam Younc UNIVERsITY, Provo, Utah; H. Tracy Hall, Department of Chemis-
try; Ultra High-Pressure, High-Temperature Research; 2 years; $25,500.
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BosToN UnNiversITy, Boston, Mass.; Norman N. Lichtin, Department of Chemistry;
Equilibria in Non-Aqueous Media; 2 years; $18,200.

BostoN UNiversiTy, Boston, Mass.; J. Philip Mason, Department of Chemistry;
Studies in Phototropy Ammonia Solution; 1 year, $8,000.

UnNiversiry oF Burraro, Buffalo, N. Y.; Howard Tieckelmann, Department of
Chemistry ; Synthesis of Analogs of the Vitamin B, Pyrimidine; 3 months; $2,800.
CALIFORNIA INSTITUTE OF TECHNOLOGY, Pasadena, Calif.; Harden M. McConnell,
Department of Chemistry; Chemical Rates by Magnetic Resonance Methods;

3 years; $18,800.

UNIveRsITY OF CALIFORNIA, Berkeley, Calif.; W. F. Giaque, Department of Chemis-
try; Thermodynamic and Magnetic Properties at Low Temperatures; 3 years;
$207,300.

University or CALIFORNIA, Berkeley, Calif.; Daniel Kivelson, Department of
Chemistry; Paramagnetic Resonance in Free Radicals; 2 years; $13,500.

UNi1vERsITY OF CALIFORNIA, Berkeley, Calif.; Chester T. O’Konski, Department of
Chemistry; Molecular Polarization and Interactions; 2 years; $18,500.

UNiversiTy OoF CALIFORNIA, Berkeley, Calif.; Kenneth S. Pitzer, Department of
Chemistry; Nuclear Magnetic Resonance Spectra Studies in Physical Chemistry;
2 years; $10,000.

UNi1veRsITY OF CALIFORNIA, Berkeley, Calif.; L. J. Andrews and R. M. Keefer, De-
partment of Chemistry, Davis, Calif.; Steric Problems in Comgplex Formation and
Electrophilic Substitution Reactions of Aromatic Substances; 3 years; $15,000.

UNiversity ofF CALIFORNIA, Berkeley, Calif.; Harold G. Reiber, Department of
Chemistry, Davis, Calif.; Kinetics of Organic Reactions; 2 years; $7,000.

UNiversity or CALIFORNIA, Berkeley, Calif. ; Conway Pierce, Department of Chemis-
try, Riverside, Calif.; Analytical, Organic, and Physical Chemistry; 3 months;
$5,000.

UNiversity oF CALIFORNIA, Berkeley, Calif.; W. Conway Pierce, Department of
Chemistry, Riverside, Calif.; Mass Spectrometric Studies of Organic Reaction;
1 year; $9,900.

University oF CALIFORNIA, Berkeley, Calif.; William G. Young, Department of
Chemistry, Los Angeles, Calif. ; Displacement Reactions Involving Allylic Systems,
3 years; $20,000.

CARNEGIE INsSTITUTE oF TECHNOLOGY, Pittsburgh, Pa.; Robert G. Parr and Frank
O. Ellison, Department of Chemistry; Electronic Structure of Molecules; 3 years;
$40,700.

CarNEGIE INSTITUTE OF TECHNOLOGY, Pittsburgh, Pa.; Robert T. Holmes, Depart-
ment of Chemistry; Investigation of Pentacoordinated Molecules; 1 year; $5,400.

Case INSTITUTE OF TEcHNOLOGY, Cleveland, Ohio; Equipment Grant for High
Polymer Research.

Case INsTiTUTE OF TECHNOLOGY, Cleveland, Ohio; Peter Kovacic, Department
of Chemistry and Chemical Engineering; Reaction of Metal Halides with Aromatic
Compounds; 3 years; $12,900.

Caske INsTITUTE OF TECHNOLOGY, Cleveland, Ohio; Samuel H. Maron, Department
of Chemistry; Rheology of Suspensions of Spherical Particles and of Polymer
Solution; 2 years; $34,500.

University oF Cuicaco, Chicago, Ill. ; Equipment Grant for High Polymer Research.

University or Cuicaco, Chicago, Ill.; Morris S. Kharasch, Department of Chem-
istry; Chemistry of Polymerization and the Chemical Properties of Polymers;
1 year; $59,900.

University or CHrcaco, Chicago, Ill.; Earl A. Long, Institute for the Study of
Metals; Properties of Matter at Low Temperatures; 3 years; $56,500.
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UNIvERsiTY oF CINCINNATI, Cincinnati, Ohio; Milton Orchin, Department of
Chemistry ; Infrared Spectrophotometric Studies of Inorganic and Organic Systems;
2 years; $7,000.

UNIvERSITY oF CINCINNATI, Cincinnati, Ohio; Milton Orchin, Department of Chemis-
try; Mechanism of Selenium-Catalyzed Dehydrogenations; 2 years; $13,300.

Corumsia UNiversity, New York, N. Y.; Cheves Walling, Department of Chemistry;
Free Radical Reactions; 3 years; $38,300.

CorNELL UNIVERSITY, Ithaca, N. Y. ; Alfred T. Blomquist, Department of Chemistry;
Molecular Rearrangements in Medium-sized Carbocycles; 2 years; $15,500.

CorneLL UNIVERSITY, Ithaca, N. Y.; Peter J. Debye, Department of Chemistry;
Polymers in Strong Electrical Fields and Porous Media Flows; 1 year; $58,200.

CorNELL UNIVERsITY, Ithaca, N. Y.; Paul J. Flory, Department of Chemistry;
Properties of Polymers and Their Solutions; 1 year; $53,900.

CorNELL UNIVERSITY, Ithaca, N. Y.; A. W. Laubengayer, Department of Chemistry;
Synthesis and Characterization of Inorgenic Polymers; 3 years; $33,800.

CorNeLL UNIvERsITY, Ithaca, N. Y.; F. A. Long, Department of Chemistry; Nu-
clear Magnetic Resonance Studies in Physical and Organic Chemistry; 1 year;
$15,000.

CorNELL UNIVERsSITY, Ithaca, N. Y.; Jerrold Meinwald, Department of Chemistry;
Interaction of Carbonyl Groups.With Electrophilic Centers; 2 years; $12,600.

UNIVERSITY OF DENVER, Denver, Colo.; Earl A. Engle, Department of Chemistry;
Mandelic Acid Precipitation of Zirconium; 3 months; $2,200.

Emory UNIversiTy, Emory University, Ga.; Leon Mandell, Department of Chemis-
try; Total Synthesis of Nootkatin and Related Tropolones; 2 years; $9,000.

Frorma STATE UNIvErsiTY, Tallahassee, Fla.; Karl Dittmer, Department of Chemis-
try; Kinetic and Equilibrium Studies With Nuclear Magnetic Resonance Speciros-
copy; 2 years; $15,000.

Frorma StaTE UNIversIiTY, Tallahassee, Fla.; Werner HErz, Department of Chemis-
try; Sesquiterpene Chemistry; 3 years; $18,300.

FLoRIDA STATE University, Tallahassee, Fla.; H. M. Walborsky, Department of
Chemistry; Cyclopropylcarbinyl Rearrangement; 3 years; $15,700.

UNIVERSITY OF FLORIDA, Gainesville, Fla.; William H. Cramer, Department of Elec-
trical Engineering; Collisions of Positive Ions With Gases; 2 years; $14,500.

GeorciA INSTITUTE oF TECHNOLOGY, Atlanta, Ga.; Earling Grovenstein, Jr., Depart-
ment of Chemistry; Fractionation of Hydrogen Isotopes During Electrophilic Aro-
matic Halogenation; 2 years; $16,000.

GRINNELL COLLEGE, Grinnell, Iowa; Joseph D. Danforth, Departmnt of Chemistry;
Oxide and Acid Catalysts; 2 years; $5,400.

HARVARD UNIVERSITY, Cambridge, Mass.; William Klemperer, Department of Chem-
istry; Infrared Spectroscopy at High Temperatures; 1 year; $5,300.

HarVARD UNiversiTy, Cambridge, Mass.; Frederick C. Uhle, Department of
Pharmacology ; Chemistry of Indole Compounds; 2 years; $14,900.

UniversiTy oF ILLiNois, Urbana, IlL; L. F. Audrieth, Department of Chemistry;
Phosphorus-Nitrogen Compounds and Their Derivatives; 3 years; $16,200.

UnNIvERsITY oF ILniNois, Urbana, Ill.; Elias J. Corey, Department of Chemistry;
Total Synthesis of Pentacyclic Triterpenes; 2 years; $17,600.

University or ILLiNois, Urbana, Ill.; Carl S. Marvel, Department of Chemistry;
Synthesis and Relation Between Structure and Properties of High Polymers; 2
years; $62,800.

UnNiversiTy oF ILLiNos, Urbana, IlL ; Frederick T. Wall, Department of Chemistry;
Mechanics of Coiling Type Polymer Molecules; 2 years; $34,700.

INDIANA UNivERsITY, Bloomington, Ind.; Harry G. Day, Department of Chemistry;
Kinetic Studies by Mass Spectrometry; 1 year; $8,900.
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INDIANA UN1versITY, Bloomington, Ind.; Frank T. Gucker, Department of Chemis-
try; Light Scattering by Aerosols and Gases; 3 years; $37,900.

INDIANA UNIvERSITY, Bloomington, Ind.; Walter J. Moore, Department of Chemis-
try; Chemical Reactions of Ionic Beams; 2 years; $30,300.

StaTe University or Iowa, Iowa City, Iowa; Ralph L. Shriner; Department of
Chemistry; Spectrophotometric Studies of Reactions and Properties of Selected
Organic Compounds; 1 year; $7,300.

Jorns Hoprins UniversiTy, Baltimore, Md.; Paul H. Emmett, Department of
Chemistry; Role of Ions in Catalytic Hydrogenations; 2 years; $20,000.

Jorns Horkins UNiversiTy, Baltimore, Md.; John W. Gryder, Department of
Chemistry; Chemistry of the Condensed Phosphates; 3 years; $21,300.

Jouns Horkins UniversiTy, Baltimore, Md.; Alex Mickon, Department of Chem-
istry ; Photosensitized Oxidation of Olefins; 3 years; $19,200.

Jouns Hopxins University, Baltimore, Md.; Dean W. Robinson, Department of
Chemistry; Far Infrared Spectra of Disiloxane and Derivatives; 3 years; $15,800.
Jouns Hopkins UniversiTy, Baltimore, Md.; Emil H. White, Department of Chem-

istry; Deamination of Aliphatic Amines; 2 years; $13,100.

KANsAs STATE COLLEGE OF AGRICULTURE AND APPLIED SCIENCE, Manhattan, Kans. ;
Thomas D. O’Brien, Department of Chemistry; Spectrophotometric Studies in
Organic Chemistry; 1 year; $5,600.

Kansas StaTe CorLece, Manhattan, Kans.; Scott Searles, Jr., Department of Chem-
istry; Oxetanes and Oxetenes; 2 years; $14,300.

University or Kansas, Lawrence, Kans.; Arthur W. Davidson, Department of
Chemistry; Analytical, Inorganic, Organic, and Physical Chemistry; 3 months;
$5,900.

Kentucky Researcr FounpaTtion, Lexington, Ky.; Lyle R. Dawson, Department
of Chemistry, University of Kentucky; X-ray Structure of Organic Molecular Crys-
tals and Rare Earth Salts; 2 years; $9,000.

KenTucky Researcu Founparion, Lexington, Ky.; Paul G. Sears, Department of
Chemistry; Conductances of Multivalent Electrolytes; 1 year; $5,200.

Lonc Beacu State CoLLeck, Long Beach, Calif.; Robert B. Henderson, Department
of Chemistry; Organic Chemistry; 3 months; $6,000.

Louisiana STATE UNIVERSITY AND AGRICULTURAL AND MEcHANICAL COLLEGE, Baton
Rouge, La.; Hulen B. Williams, Department of Chemistry; X-ray Absorption, Dif-
fraction, and Fluorescence; 2 years; $6,000.

UniversiTy or LouisviLLe, Louisville, Ky.; R. H. Wiley, Department of Chemistry;
Ultraviolet Absorption and Other Spectrophotometric Studies; 2 years; $8,000.
Lutrer CoLLeGe, Luther, Iowa; George E. Knudson, Department of Chemistry;

Reactions of Dithionite With Metal Ions; 2 years; $4,600.

UNIvERSITY OF MArYLAND, College Park, Md.; George M. Brown, Department of
Chemistry; X-ray Analysis of Organic Crystal Structures; 3 years; $27,300.

University oF MaryLAND, College Park, Md.; Ellis R. Lippincott, Department of
Chemistry; Spectroscopic Study of Inorganic Salts in Non-Aqueous Inorganic
Solvents; 3 years; $21,400.

MassacuuseTTs INsTITUTE OF TECHNOLOGY, Cambridge, Mass.; Equipment Grant
for High Polymer Research.

MassacuuserTs INsTITUuTE OF TECHNOLOGY, Cambridge, Mass. ; F. Albert Cotton,
Department of Chemistry; Kinetic and Spectral Studies of Complex Ions; 2 years;
$8,400. :

MassacuuseTTs INsTITUTE OF TECHNOLOLGY, Cambridge, Mass.; Avery A. Morton;
Polymerization and Polymers Produced by Organoalkala Metal Reagents; 1 year;
$57,600.
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Mzerron INSTITUTE OoF INDUSTRIAL RESEARCEH, Pittsburgh, Pa.; Equipment Grant
for High Polymer Research.

MeLLON INSTITUTE OF INDUSTRIAL RESEARCH, Pittsburgh, Pa.; Hershel Markovitz;
Physical Properties and Molecular Parameters of Polymers; 1 year; $43,500.

MICHIGAN STATE UNIVERSITY OF AGRICULTURE AND APPLIED SCIENGE, East Lansing,
Mich.; J. L. Dye, C. H. Brubaker and R. Birdwhistell, Department of Chemistry;
Properties of High-Charge Type Electrolytes in Aqueous Solution; 2 years; $24,000.

MicHIGAN STATE UNIVERSITY OF AGRICULTURE AND APPLIED SCIENCE, East Lansing,
Mich.; Harold Hart, Department.of Chemistry; Abstraction of Hydrogens From
Alicyclic Compounds; 2 years; $10,100.

MiLuxin University, Decatur, Ill.; Carl Weatherbee, Department of Chemistry;
Mannich Type Condensations; 2 years; $4,900.

UniversiTY ofF MINNESOTA, Minneapolis, Minn. ; Equipment Grant for High Polymer
Research.

UNIvERsITY OoF MINNESOTA, Minneapolis, Minn.; I. M. Kolthoff, Department of
Chemistry; Kinetics and Mechanism of Emulsion Polymerization; 1 year; $59,000.

UNIVERSITY OF MINNESOTA, Minneapolis, Minn.; I. M. Kolthoff, Department of
Chemistry; Polarography at the Rotated Dropping Mercury Electrode; 2 years;
$18,200.

UnIvErsITY oF MINNESOTA, Minneapolis, Minn.; William N. Lipscomb, Department
of Chemistry; X-ray Structure Studies at Helium Temperatures; 3 years; $52,500.

UnNiversITY oF Mississippi, University, Miss.; Lewis Nobles, Department of Chem-
istry; The Mannich Reaction; 3 years; $6,900.

Mount HoLvoxe CoLLEGE, South Hadley, Mass.; Lucy W. Pickett, Department of
Chemistry; Research in Organic Reactions by Infrared Spectroscopy; 2 years;
$7,000.

NATIONAL BUREAU OF STANDARDS, Washington, D. C.; Herbert Leaderman and
George T. Furukawa; Rheology and Thermodynamics of Polymers; 1 year; $37,700.

UniversiTy or NEBraskaA, Lincoln, Nebr.; Henry E. Baumgarten, Department of
Chemistry; Reactions of Amines; 2 years; $13,800.

University or New HampsuIRE, Durham, N. H.; Harold A. Iddles, Department
of Chemistry; Visible and Ultraviolet Spectrophoto-Chemical Studies; 1 year;
$7,500.

New Mexico Hiouranps University, Las Vegas, N. Mex.; E. Gerald Meyer, De-
partment of Chemistry; Research on N-Heterocyclic Compounds and Inorganic
Complex Ions; 1 year; $6,000.

University oF New MEexico, Albuquerque, N. Mex.; J. I. Riebsomer, Department
of Chemistry; Synthesis of Polycyclic, Heterocyclic and Asymmetric Compounds;
1 year; $3,800.

NEwARK COLLEGE oF ENGINEERING, Newark, N. J.; James A. Bradley, Department
of Chemistry; Sulfonation of Aromatic Compounds With Halides of Non-Metals;
3 months; $2,000.

ResEARCH FOUNDATION OF STATE UNrversity oF NEw York, Albany, N. Y.; Mi-
chael Szwarc, Department of Chemistry, College of Forestry, Syracuse, N. Y.;
Polymerizations Initiated by Electron-Transfer to Monomer; 2 years; $30,800.

New York UNiversiTy, New York, N. Y.; John E. Vance, Department of Chemis-
try; Infrared Spectrophotometry in Organic Chemistry; 2 years; $7,000.

University oF NorTr CArOLINA, Chapel Hill, N. C.; Arthur Roe, Department of
Chemistry; Broad Range Spectrophotometric Investigation in Physical Chemistry;
2 years; $8,000.

UniversiTy or Notre Dame, Notre Dame, Ind.; G. F. D’Alelio, Department of
Chemistry; Vapor Phase Chromatography; 2 years; $1,000.
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NORTHEASTERN UNiversiTy, Boston, Mass.; Arthur A. Vernon, Department of
Chemistry; Research in Reaction Mechanisms by Infrared Spectroscopy; 2 years;
$7,000. d

NorTHWESTERN UNIVERSITY, Evanston, Ill.; A. S. Hussey and R. L. Burwell, De-
partment of Chemistry; Summer Research for Chemistry Teachers; 3 months;
$4,100.

Ountro Stare UNiversiTy, Columbus, Ohio; Daryle H. Busch, Department of Chem-
istry; Thermodynamics and Electron Transfers of Complex Inorganic Optical
Isomers; 2 years; $13,900.

Onio State University, Columbus, Ohio; William MacNevin, Department of
Chemistry; Platinum Group Metal Versenates; 3 years; $15,500.

Omnio State UnNiversiTy, Columbus, Ohio; Melvin S. Newman, Department of
Chemistry; Non-Planar-Aromatic Polycyclic Hydrocarbons; 3 years; $30,000.
Onio WesLEyaN University, Delaware, Ohio; Thomas S. Oey, Department of

Chemistry; Phase Study: Quaternary Salt System; 2 years; $5,300.

Omio UniversiTy, Athens, Ohio; Lawrence P. Eblin, Department of Chemistry;
Infrared Absorption Studies on Simple Molecules; 2 years; $7,000.

University or OxLAHOMA, Norman, Okla.; Bernard O. Heston, Department of
Chemistry; Infrared Spectrophotometric Applications in Organic Synthesis; 1
year; $3,800.

PENNSYLVANIA STATE UnIversiTy, University Park, Pa.; J. G. Aston and J. J.
Fritz, Department of Chemistry; Low Temperature Research in Chemistry; 2
years; $30,000.

PENNsYLVANIA STATE UNIversiTy, University Park, Pa.; A. Witt Hutchison, De-
partment of Chemistry; Ultraviolet Spectrophotometric Research; 2 years; $8,000.

UnNIversiTy oF PrrrsBurcH, Pittsburgh, Pa.; Henry S. Frank, Department of
Chemistry; Infrared Studies in Physical Chemistry; 2 years; $7,000.

UNIvERsITY OF PITTsBURGH, Pittsburgh, Pa.; Henry S. Frank and T. H. Dunkel-
berger, Department of Chemistry; Relation of Structure to Properties in Liquid
Solutions; 3 years; $35,000.

PoLyTECHNIC INSTITUTE OF BrOOKLYN, Brooklyn, N. Y.; H. P. Gregor, Depart-
ment of Chemistry; Ion Selective and Ion Specific Membranes; 2 years; $21,700.

PoLyTECHNIC INSTITUTE OF BrROOKLYN, Brooklyn, N. Y.; R. A. Marcus, Depart-
ment of Chemistry; Theoretical Study of Electron Transfer Systems; 2 years;
$18,300.

PomonNa CoLrLeGe, Claremont, Calif.; Corwin Hansch, Department of Chemistry;
The Dehydrocyclization Reaction; 2 years; $11,300.

PoMoNA CoLLEGE, Claremont, Calif.; Corwin Hansch, Department of Chemistry;
Organic and Physical Chemistry; 3 months; $6,000.

PrINCETON UNIVERSITY, Princeton, N. J.; Robert N. Pease, Department of Chem-
istry; Application of Nuclear Magnetic Resonance Spectroscopy to Catalysis and
Organic Syntheses; 2 years; $10,000.

PurpUte REesearcH FouNDATION, Lafayette, Ind.,, W. W. Brandt, Department of
Chemistry; Spectrofluorimetric Analysis With Monochromatic Excitation; 3 years;
$17,000.

Purpur Researcr FounpaTtion, Lafayette, Ind.; William E. Truce, Department
of Chemistry; Electronic and Steric Effects of the Sulfonyl Group in Organic
Compounds; 2 years; $10,200.

Puroue UniversiTy, Lafayette, Ind.; Herbert C. Brown, Department of Chemistry;
Chemical Effects of Steric Strains; 2 years; $23,000.

Reep CoLLEGE, Portland, Oreg.; Arthur F. Scott, Department of Chemistry; Chem-
ical Determination of Atomic Weights; 5 years; $17,400.
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RensseLAER Porvrecmnic INstITUTE, Troy, N. Y.; Sydney Ross, Department of
Chemistry ; Adsorption of Vapors on Solids; 2 years; $13,400.

RESEARCH FOUNDATION OF STATE UNIvERrsiTy of New Yorxk, Albany, N. Y.;
Conrad Schuerch, Department of Chemistry, College of Forestry, Syracuse, N. Y.;
Stereoisomerism of Vinyl Polymers; 2 years; $11,800.

UNIvERSITY OF ROCHESTER, Rochester, N. Y.; V. Bockelheide, Department of
Chemistry ; Amine Oxides; 3 years; $19,700.

University ofF RocHESTER, Rochester, N. Y.; Frank P. Buff, Department of
Chemistry ; Molecular Theory of Fluids; 3 years; $19,000.

St. LAwrENCE UNiversity, Canton, N. Y.; Paul E. Merritt, Department of Chemis-
try; Infrared Adsorption Studies on Pyrroles Polypeptides and Cis-Trans
Isomerism; 1 year; $1,700.

SaINT Joserr CoLLEGE, Emmitsburg, Md.; Louis W. Clark Department of Chemis-
try; Thermal Decomposition of Organic Ac:ds, 2 years; $9,300.

St. EDwWARD’S UNIVERSITY, Austin, Tex.; Raymond Fleck, Department of Chemistry;
Stereochemistry of Addition of Halogen to Substituted Maleate Ion; 2 years;
$3,000.

UNIVERSITY OF SOUTHERN CALIFORNIA, Los Angeles, Calif.; Karol J. Mysels, De-
partment of Chemistry; Electrodiffusion Method for Rapid Ionic Reactions; 3
years; $21,000.

UNIVERSITY OF SOUTHERN CALIFORNIA, Los Angeles, Calif.; James C. Warf, De-
partment of Chemistry; Perbromates and Arsenic (V) Chloride; 1 year; $4,200.

UNIVERSITY OF SouTH CARoOLINA, Columbia, S. C.; H. W. Davis, Department of
Chemistry; Solution Chemistry and Kinetics of Organic Reactions; 3 months;
$4,600.

UNiversity oF SouTr CARoLINA, Columbia, S. C.; H. W. Davis, Department of
Chemistry; Reactivities of Free Radicals in Solution; 2 years; $1,000.

UNIVERSITY OF SouTH DAXoTA, Vermillion, S. Dak.; Charles R. Estee, Department
of Chemistry; Perkin-Elmer, Model 12-C Single Beam Infrared Spectrophotometer
for Basic Research.

STANFORD UNIVERSITY, Stanford, Calif.; William A. Bonner, Department of Chemis-
try; Influence of Substituents on Rates of Equilibration of 1, 2, 2-Triaryethyl
Carbonium Ions; 3 years; $19,000.

StaNroRD UNIVERSITY, Stanford, Calif.; Harry S. Mosher, Department of Chemistry
and Chemical Engineering; Mechanism of Decomposition of Primary Hydro-
peroxides and Related Peroxides; 2 years; $17,100.

StaNrForRD UNIvERsITY, Stanford, Calif.; George S. Parks, Department of Chemis-
try and Chemical Engineering; Broad Range Spectrophotometric Studies in In-
organic and Organic Chemistry; 2 years, $8,000.

Syracuse UNIVERSITY, Syracuse, N. Y.; Thomas H. Walnut, Department of Chemis-
try; Structure of Infrared Bands of Molecular Crystals; 2 years; $21,300,

UniversiTy or TENNEsSEE, Knoxville, Tenn.; C. A, Buehler, Department of Chemis-
try; Kinetic and Equilibrium Studies by Use of Ultraviolet Spectroscopy; 2 years;
$8,000.

University oF Texas, Austin, Tex.; Philip S. Bailey, Department of Chemistry;
Mechanism of the Ozonolysis Reaction; 2 years; $15,000.

Turrs UNiversiTy, Medford, Mass.; M. Kent Wilson, Department of Chemistry;
High Resolution Spectra of Isotopically Pure Compounds; 3 years; $48,400.

UNIVERSITY OF VIRGINIA, Charlottesville, Va.; Robert E. Lutz, Department of
Chemistry; Stereochemistry and Effectiveness of Conjugation in Chalcones and
Related Systems; 3 years; $20,300.

UNIVERSITY OF VIRGINIA, Charlottesville, Va.; Paul N. Schatz, Department of
Chemistry; Absolute Infrared Intensity Studies; 3 years; $17,700.

446243—87—11
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WayNE StaTe University, Detroit, Mich.; George H. Coleman, Department of
Chemistry; Nuclear Magnetic Resonance Spectra in Structure Determination;

. 2 years; $15,000.

WayNE STATE UNIVERSITY, Detroit, Mich. ; Carl Djerassi, Department of Chemistry;
Structure Determination of a Naturally Occurring Insecticide; 2 years; $15,000.

WayNE STaTeE UNIvERsITY, Detroit, Mich. ; Calvin L. Stevens, Department of Chemis-
try; Analytical, Inorganic, Organic, ad Physical Chemistry; 3 months; $6,900.

WasHINGTON UNIVERSITY, St. Louis, Mo.; Arthur C. Wahl, Department of Chemis-
try; Kinetics of Oxidation-Reduction Reactions; 2 years; $6,900.

WasnineToN UNiversiTy, St. Louis, Mo.; S. I. Weissman, Department of Chemis-
try; Studies at Low Temperatures; 1 year; $21,000.

STATE COLLEGE OF WASHINGTON, Pullman, Wash.; Grant G. Smith, Department of
Chemistry; Rearrangement of Alpha-Kiketones and Ester Hydrolysis; 2 years;
$8,500.

UNIVERSITY OF WASHINGTON, Seattle, Wash. ; Paul C. Cross, Department of Chemis-
try; Nuclear Magnetic Resonance Applications in Organic Chemistry Research;
2 years; $15,000.

WesT VirciNia UNiversity, Morgantown, W. Va.; James B. Hickman, Department
of Chemistry; Binary Liquid Mixtures of Non-Electrolytes; 2 years; $8,500.

UNIVERSITY oF WisconsIN, Madison, Wis.; C. F. Curtiss, Department of Chemistry;
Extension of Kinetic Theory of Gases; 3 years; $22,000.

UNIVERSITY oF WisconsIN, Madison, Wis.; John D. Ferry, Department of Chemis-
try; Mechanical Properties and Polymer Structure; 3 years; $35,900.

UNiversiTy oF WisconsiN, Madison, Wis.; Daniel L. Leussing, Department of
Chemistry; Reactions of Sulfhydryl Compounds with Metal Ions; 2 years; $8,100.

UNIVERSITY OF WiscoNsIN, Madison, Wis.; Eugene E. Van Tamelen, Department
of Chemistry; Structure and Syntheses of Alkaloids; 3 years; $20,000.

UNIVERSITY oF WyoMING, Laramie, Wyo.; E. R. Schierz, Department of Chemistry;
Investigation of Selected Reaction Mechanisms and the Constitution of Natural
Products by Infrared Spectroscopy; 2 years; $7,000.

Yare Unwversity, New Haven, Conn.; Benton B. Owen, Department of Chemistry;
Dielectric Constant of Water at High Pressures; 1 year; $2,700.

Developmental Biology

Arpion Correce, Albion, Mich.; William J. Gilbert, Department of Biology;
Morphogenesis in the Bryophyta; 1 year; $1,700.

UNIVERSITY OF BriTism CoLuMBIA, Vancouver, Canada; John Sanjean, Depart-
ment of Zoology; Identity of Neurons in Thoracic Ganglia of Periplaneta Ameri-
cana (L.); 1 year; $5,000.

UNIVERSITY OF BurraLo, Buffalo, N. Y.; John V. Slater, Department of Biology;
Nucleo-Cytoplasmic Interactions During Intracellular Differentiation; 2 years;
$8,000.

UNIvERsITY OF CALIFORNIA, Berkeley, Calif.; Anton Lang, Department of Botany,
Los Angeles, Calif.; Role of Gibberellin in Cell Division and Morphogenesis in
Plants; 2 years; $13,200.

CARLETON CoLLEGE, Northfield, Minn.; Thurlo B. Thomas, Department of Biology;
The Developing Lacrimal Gland of the Rat; 1 year; $1,900.

Corumsia University, New York, N. Y.; L. C. Dunn and Dorothea Bennett, De-
partment of Zoology; Analysis in Vitro of the Developmental Effects of Genetic
Factors at the T-Locus in the Mouse; 2 years; $13,500.

CornELL UNIVERsITY, Ithaca, N. Y.; Perry W. Gilbert, Department of Zoology;
Morphology and Physiology of the Reproductive Tract in Elasmobranch Fishes;
2 years; $6,800.
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HARvARD UNIvERsITY, Cambridge, Mass.; L. R. Cleveland, Biological Laboratories;
Sexuality of Protozoa of Cryptocercus and Termites; 2 years; $19,500.

HArvarp UNiversiTy, Cambridge, Mass.; John R. Raper and George Bistis, De-
partment of Biology; Cellular Differentiation in Ascobolus; 2 years; $14,600.

UNIVERSITY OF MICHIGAN, Ann Arbor, Mich.; W. T. Dempster, Department of
Anatomy; Architecture and Structural Properties of Human Long Bones; 3 years;
$22,500. _

UNIVERSITY OF MICHIGAN, Ann Arbor, Mich.; Norman E. Kemp, Department of
Zoology; Synthesis and Utilization of Yolk During Oogenesis and Embryonic
Development; 2 years; $12,200.

New Yorx UNiversity, New York, N. Y.; William J. Crotty, Department of
Biology, Washington Square College ; Control by Visible Radiation of Development
in Ferns; 2 years; $9,300.

UNIVERSITY OF PENNSYLVANIA, Philadelphia, Pa.; Ralph O. Erickson, Department
of Botany; Cell Division and Cell Growth in Higher Plants; 3 years; $25,700.

UNIVERSITY OF PITTSBURGH, Pittsburgh, Pa.; Ian M. Sussex, Department of Biologi-
cal Sciences; Morphogenesis in the Shoot of Vascular Plants; 2 years; $13,000.

PrinceToN UNiversiTy, Princeton, N. J.; John T. Bonner, Department of Biology;
Differentiation in the Cellular Slime Molds; 3 years; $17,000.

PrinceToN UniversiTy, Princeton, N. J.; William P. Jacobs, Department of Biology;
Factors Controlling Cell Differentiation in Plants; 2 years; $12,650.

Reep Correce, Portland, Oreg.; M. T. M. Rizki, Department of Biology; Cyto-
physiology of Metamorphosis in Drosophila; 1 year; $6,300.

Reep CorLeGe, Portland, Oreg.; M. T. M. Rizki, Department of Biology; Cyto-
physiology of Metamorphosis in Drosophila; 1 year; $700.

Rice InsTituTE, Houston, Tex.; Roy V. Talmage and Allen C. Enders, Department
of Biology; Phenomena of Implantation Delay in Armadillo Blastocyst; 3 years;
$24,600.

RockeFELLER INSTITUTE FOR MEpIcAL REesearcH, New York, N. Y.; Armin C.
Braun; Chemical Nature and Mode of Action of a Specific Inducer of the Male Sex
Organ in Plant Species; 2 years; $16,000.

University oFr TEnnessee, Knoxville, Tenn.; Ronald C. Fraser, Department of
Zoology ; Somite Formation in the Early Chick Embryo; 2 years; $11,500.

Texas AGrRICULTURAL EXPERIMENT STaTION, College Station, Tex. ; James N. Weaver,
Department of Entomology; Nutritional Factors in the Differentiation of the
Honeybee; 2 years; $8,500

Texas SoutTHerN University, Houston, Tex.; Alberta J. Seaton, Department of
Biology; Cytological Organization of the Egg of Placental Mammals Using His-
tochemical Tests; 1 year; $3,000.

University or ViIrGINIA, Charlottesville, Va.; J. David Deck, Department of
Anatomy; Quantity of Nerves Necessary for Regeneration of Forelimbs of a Larval
Amphibian; 2 years; $8,200.

UNiIversITY ofF VIrRcINIA, Charlottesville, Va.; Morris S. McKeehan, School of Medi-
cine; Growth and Differentiation of the Lens Primordium; 3 years; $6,300.

WasuingToN UniversiTy, St. Louis, Mo.; Viktor Hamburger and Rita Levi-
Montalcini, Department of Zoology; Analysis of Nerve Growth-Promoting Agents;
1 year; $26,000.

University oF WisconsiN, Madison, Wis.; H. W. Mossman, Department of
Anatomy; Comparative Morphology and Physiology of the Uterine Vascular Sys-
tem; 2 years; $13,000.

Uni1versiTy or WisconsiN, Madison, Wis.; Kenneth B. Raper, Department of Bac-
teriology ; Comparative Morphogenesis in Simple Slime Molds; 3 years; $23,500.
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Wrrreneero CorLece, Springfield, Ohio; Knut J. Norstog, Department of Biology;
Embryogenesis in the Grasses; 3 years; $4,500,

YarLe University, New Haven, Conn.; William T. Jackson, Department of Botany;
Root-Hair Initiation and Development; 1 year; $3,000.

Yare University, New Haven, Conn.; J. S. Nicholas, Department of Zoology;
Experimental Analysis of Rat Development; 2 years; $12,300.

Yare Universrry, New Haven, Conn.; Donald F. Poulson, Department of Zoology;
Physiological and Developmental Genetic Studies on Drosophila; 2 years; $18,800.

- Earth Sciences

Rov A. BaILEy, Silver Spring, Md.; Welded Tuffs of New Zealand; 6 Months; $800.

DAvip St. CLAIR, Durham, Conn.; Manganese Deposits of Oriente Province, Cuba;
1 year; $1,250.

UNIvERSITY OF CALIFORNIA, Berkeley, Calif.; Daniel I. Axelrod, Department of
Geology, Los Angeles, Calif.; Tertiary Floras of Nevada; 3 years; $15,000.

UNIvERSITY OF CALIFORNIA, Berkeley, Calif.; C. A. Nelson, Department of Geology,
Los Angeles, Calif.; Geology of Waucoba Mountain Quadrangle; 1 year, $4,000.

UNIvERrsITY OF CALIFORNIA, Berkeley, Calif.; Jerzy Neyman, Department of Statis-
tics; Randomized Cloud Seeding; 3 years; $36,700. »

UNIVERSITY OF CALIFORNIA, Berkeley, Calif.; F. J. Turner, Department of Geological
Sciences; Fabric of Experimentally Deformed Rocks; 2 years; $12,000.

CALIFORNIA INSTITUTE OF TECHNOLOGY, Pasadena, Calif.; A. E. J. Engel and A. A.
Chodos, Division of Geological Sciences; Metamorphic Processes; 3 years; $25,000.

CALIFORNIA INSTITUTE oF TECHNOLOGY, Pasadena, Calif.; G. J. Wasserburg, Di-
vision of Geological Science; Argon®-Potassium*® Dating; 2 years; $19,800.

Cuicaco NaturaL History Museum, Chicago, Ill.; Sharat K. Roy, Curator of
Geology; Chondrules in Stony Meteorites; 1 year; $4,350.

UniversiTy oF Curicaco, Chicago, Ill.; A. J. Frueh, Jr., Department of Geology;
Crystal Chemistry of Sulfide Minerals; 2 years; $11,500,

UniversiTy or CiNcINNATI, Cincinnati, Ohio; L. H. Larsen, Department of Ge-
ology and Geography; Zircon Distribution in Granites; 1 year; $2,250.

Corsy CoLrLEGE, Waterville, Maine; P. H. Osberg, Department of Geology; Re-
cumbent Folds in Vermont; 1 year; $600.

CoruMBiA University, New York, N. Y.; Maurice Ewing, Lamont Geological
Observatory; Reduction of Magnetic Data; 3 years; $17,300.

Corumsia University, New York, N. Y.; Maurice Ewing, Director, Lamont Geo-
logical Observatory; Earthquake Surface Waves; 3 years; $31,000.

CorLumsia University, New York, N. Y.; J. L. Kulp and P. W. Gast, Lamont
Geological Observatory; Isotope Geology of Strontium and Rubidium; 2 years;
$19,000.

CorumeiA University, New York, N. Y.; Arie Poldervaart, Department of Ge-
ology; Structure and Petrogenesis of Beartooth Mountains; 2 years; $17,500.
CorNeLL University, Ithaca, N. Y.; E. P. Wheeler 2d, Department of Geology;

Anorthosites of Northern Labrador; 3 years; $6,900.

EarLuam CoLLEGE, Richmond, Ind.; Ansel N. Gooding, Department of Geology,
and Murvel R. Garner, Department of Biology; Pleistocene Geology of White-
water Basin; 3 years; $26,500. .

INDIANA UNivERrsITY, Bloomington, Ind.; C. J. Vitaliano, Department of Geology;
Volcanic Rocks of Western Nevada; 3 years; $17,600.

Jouns HorkiNs UNIVERsITY, Baltimore, Md.; R. B. Montgomery, Chesapeake Bay
Institute; Analysis of Serial Oceanographic Observations; 3 years; $20,900.

University oF Kansas, Lawrence, Kans.; A. Byron Leonard, Department of
Zoology; Cenozoic Mollusca; 2 years; $10,000.
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MassacHUSETTS INSTITUTE OoF TECHNOLOGY, Cambridge, Mass.; M. J. Buerger,
Department of Geology and Geophysics; Crystal Structures in Minerals; 2 years;
$17,500.

MasSACHUSETTS INSTITUTE oF TecHNOLOGY, Cambridge, Mass.; R. R. Doell,
Department of Geology and Geophysics; Magnetism in Sedimentary Rocks; 3
years; $16,600.

MassacHUSETTS INSTITUTE oF TECENOLOGY, Cambridge, Mass.; H. W. Fairbairn
and G. J. F. MacDonald, Department of Geology and Geophysics; Equilibrium
Nature of Metamorphic Processes; 3 years; $30,500.

UniversiTy oF Miami, Coral Gables, Fla.; F. F. Koczy, The Marine Laboratory;
Distribution of Radioactive Elements in Oceans; 1 year; $10,000.

NAaTIONAL ACADEMY OF SCIENCES-NATIONAL REsEarcH Councir, Washington, D. C.;
R. G. Stephenson, Executive Director; Operation of the American Geological
Institute; 1 year; $20,000.

UnNiversiTy or NoTRE Dame, Notre Dame, Ind.; A. J. MacAlpin, Department of
Geology; Pleistocene Geology of Cheboygan and Emmet Counties, Michigan; 2
years; $3,400.

OBERLIN CoLLEGE, Oberlin, Ohio; Kathryn H. Clisby, Department of Geology and
Geography; Pollen Studies and Pleistocene Chronology of San Augustin Plains;
1 year; $9,150.

OBerLIN CoLLEGE, Oberlin, Ohio; Fred Foreman, Department of Geology and
Geography; Sedimentary Petrology of San Augustin Plains; 1 year; $2,500.

PENNSYLVANIA STATE University, University Park, Pa.; Kaolin Clays of South-
eastern United States; 3 years; $21,000.

PENNSYLVANIA STATE UNrversity, University Park, Pa.; C. W. Burnham, Depart-
ment of Geology; Trace Elements in Sulfide Ores; 2 years; $18,650.

PENNSYLVANIA STATE UNiversiTY, University Park, Pa.; Charles L. Hosler, Aggre-
gation of Ice Crystals; 3 years; $11,000.

PeNNsSYLVANIA STATE UNiversity, University Park, Pa.; M. L. Keith, Department
of Geophysics and Geochemistry; Fractionation of Stable Isotopes; 2 years,
$14,500.

PENNSYLVANIA STATE Universrry, University Park, Pa.; Exsolution in Pyroxenes;
1 year; $2,500.

UNIVERSITY OF PENNSYLVANIA, Philadelphia, Pa.; Elizabeth K. Ralph, Department
of Physics; Half Life of Carbon 14; 2 years; $20,000.

PrINCETON UNiversiTy, Princeton, N. J.; H. D. Holland, Department of Geology;
Age Determination by Radiation Damage; 1 year; $9,500.

PrinceToN UNIVERsITY, Princeton, N. J.; Geologic Investigations of Paleolithic
Man; 2 years; $14,500.

PrinceTon UNiversity, Princeton, N. J.; J. C. Maxwell, Department of Geological
Engineering ; Tectonics of Philipsburg-Drummond Area; 3 years; $15,400.

RovaL AcapEmY oF ScieNcCEs, Stockholm, Sweden; B. Hultqvist, Director; Research
at the Kiruna Geophysical Observatory; 1 year; $25,000.

RuTcers UNIvERsITY, New Brunswick, N. J.; Peter E. Wolfe, Department of
Geology; Post-Miocene Arching of Middle Rocky Mountains; 2 years; $10,100.
St. Lours UNIvERsITY, St. Louis, Mo.; V. T. Allen, Department of Geology; Baux-

ite Deposits of the United States and Europe; 2 years; $3,000.

UNIVERSITY OF SOoUTHERN CALIFORNIA, Los Angeles, Calif.; K. O. Emery and Allan
Hancock, Allan Hancock Foundation for Scientific Research; Rate of Deposition
of Sediments Off Southern California; 18 months; $20,000.

University or Uran, Salt Lake City, Utah; Kenneth L. Cook and Joseph W.
Berg, Jr., Department of Geophysics; Gravity, Seismic, and Magnetic Studies in
Utah and Eastern Nevada; 2 years; $23,000.
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University or UtaH, Salt Lake City, Utah; L. B. Sand, Department of Mineral-
ogy; Phase Equilibria Relationships in the System Lime-Alumina-Silica-Water;
2 years; $17,700.

WasuiNneToN UNiversiTy, St. Louis, Mo.; W. D. Johns, Department of Geology
and Geological Engineering; Argillaceous Marine Sediments from Arctic and Sub-
Arctic Regions; 2 years; $13,000.

UnNiversiTy oF WASHINGTON, Seattle, Wash.; R. G. Fleagle, Department of Meteo-
rology and Climatology; Physics of Atmospheric Motions; 2 years; $12,400.

UNIvERSITY OF WASHINGTON, Seattle, Wash.; A. E. Harrison, Department of Elec-
trical Engineering; Photogrammetric Surveys of Coleman Glacier; 5 years; $6,000.

WayNE StaTe UnNiversity, Detroit, Mich.; Willard H. Parsons, Department of
Geology; Volcanic Rocks in Northern Absaroka Region; 2 years; $12,200.

University oF WicHiTa, Wichita, Kans.; Paul Tasch, Department of Geology;
Permian Conchostracans of Kansas and Oklahoma; 2 years; $5,600.

UnNiversity oF Wicnrra, Wichita, Kans.; Paul Tasch, Department of Geology;
Fauna and Paleoecology of Maquoketa Shale of Iowa; 1 year; $1,000.

WiLsoN CoLLEGE, Chambersburg, Pa.; Jean Hough, Department of Biology; Oligo-
cene Mammals of North Dakota; 1 year; $2,000.

UnNIversiTy oF WisconsiN, Madison, Wis.; G. P. Wollard, Department of Geology;
Crustal Structure on Selected Geologic Provinces; 2 years; $46,000.

YaLe University, New Haven, Conn.; Alan M. Bateman and M. L. Jensen, De-
partment of Geology; 3 years; $20,000.

Engineering Sciences

Brown University, Providence, R. I.; Paul S. Symonds, Department of Engmecr-
ing; Structures Under Dynamic Loadmg, 1 year; $9,000.

BucknNeLL UniversiTy, Lewisburg, Pa.; Octave Levenspiel, Department of Chemical
Engineering; Vapor Collapse in Liquids; 2 years; $7,100.

CaLirorNiA INsTITUTE OF TECHNOLOGY, Pasadena, Calif.; Donald Coles and C. B.
Millikan, Department of Aeronautics; Stability of Fluid Flow; 2 years; $19,000.
Uni1versiTy oF CaLirornia, Berkeley, Calif.; Cyril P. Atkinson, Department of
Engineering; Solution of Differential Equations of Nonlinear Mechanics by Appli-

cation of Electronic Differential Analyzer; 3 years; $18,000.

University oF CaLiForNia, Berkeley, Calif.; H. A. Einstein and J. W. Johnson,
Department of Engineering; Transport of Silty Sediments in an Alluvial Stream;
3 years; $16,400.

University oF CALIFORNIA, Berkeley, Calif.; H. A. Schade, Department of Engineer-
ing, Institute of Engineering Research; Reproductions of Recorded Ocean Waves;
1 year; $10,800.

University or CALirorNia, Berkeley, Calif.; O. J. M. Smith, Department of En-
gineering; A Complex-Zero Signal Generator; 1 year; $3,500.

University oF CALIFORNIA, Berkeley, Calif.; E. G. Thomsen, Division of Engineer-
ing; Plastic Flow of Metals in Forming Processes; 2 years; $17,600.

Carnecie INsTiTUTE OoF TECHNOLOGY, Pittsburgh, Pa.; Robert A. Mathias, Depart-
ment of Electrical Engineering; Static Digital Control Systems; 2 years; $11,000.
Carnecie INsTITUTE oF TECHNOLOGY, Pittsburgh, Pa.; Fletcher Osterle, Department

of Mechanical Engineering; Fluid Film Lubrication; 2 years; $12,700.

Carnecie INsTITUTE OF TECHNOLOGY, Pittsburgh, Pa.; H. L. Toor, Department of
Chemical Engineering; Transfer of Matter Across Gas-Liquid Interfaces; 2 years;
$12,000.

CarNEGIE INsTITUTE OF TECHNOLOGY, Pittsburgh, Pa.; E. M. Williams, Department
of Electrical Engineering; Transient Low-Voltage Sparkover in Liquid Dielectrics;
2 years; $12,600.
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University oF CincinnaTi, Cincinnati, Ohio.; Robert Lemlich, Department of
Chemical Engineering; Effect of Vibration on Convection Heat Transfer; 3 years;
$7,200.

University or CINcINNATI, Cincinnati, Ohio; R. H. Price, Department of Chemical
and Metallurgical Engineering; Axial Mixing of Fluids Flowing Through Beds
of Solid Particles; 2 years; $1,100.

CorLorapo State UNniversity, Fort Collins, Colo.; Maurice L. Albertson, Depart-
ment of Civil Engineering; Equilibrium Conditions in Open Channels; 1 year;
$2,300.

Cororapo StaTe Universrty, Fort Collins, Colo.; H. K. Liu, Department of Civil
Engineering; Analytical Study of Alluvial Channel Roughness; 1 year; $7,200.
Cororapo State University, Fort Collins, Colo.; D. F. Peterson, Jr., Department

of Civil Engineering; Open Channel Research; 1 year; $10,000.

Cororapo StaTe University, Fort Collins, Colo.; D. F. Peterson, Department of
Civil Engineering; Hydraulics of Meanders and Spur Dikes; 1 year, $6,000.

CorLumsia University, New York, N. Y.; Robert B. Gordon, Department of Mining,
Metallurgical and Mineral Engineering; Plasticity of Ionic Crystals; 2 years;
$16,000.

Corumpia University, New York, N. Y.; Richard Skalak, Department of Civil
Engineering and Engineering Mechanics; Bubbles in a Vibrating Liquid; 2 years;
$20,400.

CorumBia University, New York, N. Y.; L. A. Zadeh, Department of Electrical
Engineering; Theory of Sequential Machines and Automata; 3 years; $22,300.
University or DeTroIT, Detroit, Mich. ; Leon S. Kowalczyk, Department of Chem-
ical Engineering; Thermal Conductivity of Organic Compounds at Their Melting

Points; 2 years; $8,000.

University or Frorma, Gainesville, Fla.; T. M. Reed, Department of Chemical
Engineering; Viscosity of Liquid Mixtures Containing a Fluorocarbon as One
Component; 2 years; $13,900.

GeorciA INsTITUTE oF TECHNOLOGY, Atlanta, Ga.; Kenneth G. Picha, Department
of Mechanical Engineering; Nocturnal Radiation; 1 year; $4,500.

Harvarp University, Cambridge, Mass.; A. R. Lang, Division of Engineering and
Applied Physics; Imperfections in Crystals Grown From the Melt; 2 years; $20,900.

Howarp University, Washington, D. C.; Walter T. Daniels, Department of Civil
Engineering; Impact Studies on Post-Tensioned Prestressed Concrete Beams;
2 years; $12,000.

University or HousTton, Houston, Tex. ; Chen-Jung Huang, Department of Chem-
ical Engineering; Mass Transfer Accompanied by Chemical Reaction; 18 months;
$7,500.

University or HousTton, Houston, Tex.; H. W. Prengle, Department of Chemical
Engineering ; Thermodynamics of Solutions; 1 year; $15,700.

University oF HousTon, Houston, Tex.; H. W. Prengle, Department of Chemical
Engineering; Vapor-Liquid Equilibria of Extractive Distillation Systems; 3 years;
$17,800.

IrLiNots INstrrute or TEcHNoLogy, Chicago, Ill.; Robert C. Kintner, Depart-
ment of Chemical Engineering; Motions of Moving Bubbles and Drops; 3 years;
$22,000.

IrLiNors INsTITUTE OF TEcHNOLOGY, Chicago, Ill.; L. F. Mondolfo, Department
of Metallurgical Engineering; Nucleation in Liquid Metals; 3 years; $18,000.

University of Irrinois, Urbana, Ill.; C. E. Bowman and C. E. Kesler, Depart-

ment of Theoretical and Applied Mechanics; Research on Engineering Materials;
1 year; $7,600.



128 NATIONAL SCIENCE FOUNDATION

UNiverstry or ILLINOIS, Utbana Ill.; Arthur L. Friedberg, Department of Ceramic
Engineering; Study of Nucleation Phenomena and Opacification in Titania-Opaci-
fied Porcelain Enamels; 2 years ; $13,700.

University or ILriNois, Urbana, Ill.; Clyde E. Kesler, De a.?n t of Theoretical
and Applied Mechanics; Fatigue of Concrete; 1 year @ X000

UNIvERsITY OF ILLINOIS, Urbana, Ill.; M. F. Peters, Department of Chemical Engi-
neering; Kinetics and Mechanisms of Intermediate and Side Reactions; 2 years;
$16,500. .

UnNiversity oF ILniNois, Urbana, IIl.; J. W. Westwater, Department of Chemical
Engineering; Microscopic Examination of Nucleation in Boiling Liquids; 3 years;
$18,900.

StaTe UNiversity or Iowa, Iowa City, Jowa; Karl Kammermeyer and James O.
Osburn, Department of Chemical Engineering; Separation Effect in Flowing
Fluids; 2 years; $17,500.

Jouns Horkins UNiversITY, Baltimore, Md.; Jerome Gavis, Department of Chemi-
cal Engineering; Tensile Stress in Jets of Viscoelastic Fluids; 2 years; $11,400.

Jorns Horrins UniversiTy, Baltimore, Md.; James M. McKelvey, Department
of Chemical Engincering; Heat Transfer in Dropwise Condensation; 2 years;
$7,800.

Lamar ResearcuH CENTER, Beaumont, Tex.; J. F. Woodham, Chemical Engineer-
ing Department, Lamar State College of Technology; Chemical Reaction in Frac-
tionation Equipment; 30 months; $9,400.

LAaMAR REseARcH CENTER, Beaumont, Tex.; H. H. Yang, Department of Chemical
Engineering, Lamar State College of Technology; Two-Phase Fluid Flow; 1 year;
$10,000.

Lemior UNIvErsiTy, Bethlehem, Pa.; Frank Kreith, Department of Mechanical
Engineering; Influence of Centrifugal Forces on Heat Transfer and Flow; 2 years;
$11,500.

Lernicr UNiversity, Bethlehem, Pa.; Bruno Thurlimann, Department of Civil
Engineering; Influence Surfaces for Bending Moments in Slabs; 2 years ; $15,100.

Lerion UNIvERSITY, Bethlehem, Pa.; L. A. Wenzel, Department of Chemical Engi-
neering; Catalytic Hydration; 1 year; $3,100.

University or LoulsviLLe, Louisville, Ky.; S. C. Spalding, Jr., Department of
Chemical Engineering; Fluidized Bed Derivatives; 1 year; $10,000.

MassacHuseTTs INsTITUTE oF TEGHNOLOGY, Cambridge, Mass.; Morris Halle,
Research Laboratory of Electronics; Problems of Linguistic Structure; 2 years;
$21,000.

MassacHUSETTS INsTITUTE OF TECHNOLOGY, Cambridge, Mass.; Tau-Yi Toong,
Department of Mechanical Engineering; Ignition and Flame Stabilization in a
Boundary Layer Over a Hot Flame; 2 years; $25,000.

MassacHUSETTS INSTITUTE oF TECHNOLOGY, Cambridge, Mass.; John G. Trump,
Department of Electrical Engineering; High Voltage Discharges; 2 years; $27,000.

Massacuuserts INsTITUTE OF TECENOLOGY, Cambridge, Mass.; H. H. Uhlig,
Department of Metallurgy; Origin of Meteorites; 3 years; $22,400.

UNIVERSITY OF MASSACHUSETTS, Ambherst, Mass.; Kenneth D. Cashin, Chemical
Engineering Department; Relationship Between Heat Transfer and Quality of
Fluidization in Gas-Solid Fluidized System; 2 years; $6,100.

MICHIGAN STATE UNIVERSITY OF AGRICULTURE AND APPLIED SCIENCE, East Lansing,
Mich.; Herman E. Koenig, Department of Electrical Engineering; Dynamic Net-
work Theory; 2 years; $12,900.

MICHIGAN STATE UNIVERSITY OF AGRICULTURE AND APPLIED SCIENCE, East Lansing,
Mich.; T. H. Wu, Department of Civil Engineering ; Porewater Pressure Changes in
Clays Under Shear Stress; 2 years; $17,500.
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UNIVERSITY OF MICHIGAN, Ann Arbor, Mich.; Donald L. Katz, Department of
Chemical and Metallurgical Engincering; Thermodynamic Properliss of the Light
Hydrocarbons at High Pressure and Low Temperature; 2 years; $16,800.

UNIVERSITY OF MICHIGAN, Ann Arbor, Mich. ; Gordon E. Peterson, Speech Research
Laboratory; Research Instrumentation for an Electrostatic Sound Specirograph;
2 years; $25,000.

UNIVERSITY OF MIGHIGAN, Ann Arbor, Mich.; Gunnar Hok, Department of Electri-
cal Enginecring and D. R. Mason, Department of Chemical and Metallurgical
Engineering; Relaxation and Resonance Phenomena in Magnetic and Dislectric
Ceramics; 1 year; $25,000.

UNIVERSITY OF MINNESOTA, Minneapolis, Minn.; E. R. G. Eckert, Dcpartment of
Mechanical Engineering; Heat Transfer Research; 1 year; $25,000.

UniversiTy oF MINNESOTA, Minneapolis, Minn.; Herbert S. Isbin, Department of
Chemical Engineering; Studies Using Gamma Irradiation; 1 ycar; $17,500.

UniveErsiTY OF MINNESOTA, Mineapolis, Minn.; R. C. Jordan, Department of
Mechanical Engineering; Heat Transfer; 1 year; $3,450.

UNIVERSITY oF MINNESOTA, Minncapolis, Minn.; Gordon J. Murphy, Department
of Electrical Engineering; Synthesis of Sampled-Data Control Systems; 2 years;
$19,000. :

UniversITYy oF MINNESOTA, Minneapolis, Minn.; J. L. Threlkeld and R. C. Jor-
dan, Department of Mechanical Engineering; Collection of Solar Radiation on
Plane Surfaces; 2 years; $13,800.

UnIversiTY oF Mississippl, University, Miss.; Frank A. Anderson, Department
of Chemical Engineering; Binary Mixture Viscosities; 1 year; $4,100.

UnNivErsiTY oF Missouri, Columbia, Mo.; George B. Clark, Department of Mining
Engineering, School of Mines and Metallurgy, Rolla, Mo.; Strain Rates in Rock
Under Transient Loads; 3 years; $33,300.

MoNTANA STATE COLLEGE, Bozeman, Mont.; Robert C. Seibel and Donald K.
Weaver, Jr., Department of Electrical Engineering; Meteor Burst Phenomena;
1 year; $5,800.

University oF New Mexico, Albuquerque, N. Mex.; K. Moore, Electrical En-
gineering Division; Use of Distributed Amplifier Techniques with Transistorss
1 year; $9,000.

New York University, New York, N. Y.; George Gerard, Department of Aero-
nautical Engineering; Effect of High Temperatures on Engineering Materials;
1 year; $10,000.

New York University, New York, N. Y.; John P. Nielsen, Department of Metal-
lurgical Engineering; Kinetics of Transformation Nuclei Appearance; 1 year;
$5,700.

NorTE CAROLINA STATE COLLEGE OF AGRICULTURE AND ENGINEERING, Raleigh,
N. C.; Robert Allen McAllister, Department of Chemical Engineering; Physical
Properties of Liquid Mixtures; 2 years; $12,700.

University of Norta DakoTta, Grand Forks, N. Dak.; Edward C. Lawson, De-
partment of Mechanical Engineering; Heat Transfer in Rectangular Channels;
2 years; $14,300.

NoORTHEWESTERN UNIVERsSITY, Evanston, Ill.; George Thodos and D. F. Mason,
Chemical Engineering Department; Vapor-Liquid Equilibrium Studies; 3 years;
$8,400.

University oFr Notre Dame, Notre Dame, Ind.; Marcel K. Newman, Department
of Mechanical Engineering; Thermo-Elastic Damping in Impact Vibrations of
Beams; 2 years; $14,900.
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University or NoTre Dame, Notre Dame, Ind.; Giuseppe Parravano, Department
of Chemical Engineering; Zone Melting Techniques in Fractional Crystalliza-
tion; 1 year; $3,000. -

University o Notre Dame, Notre Dame, Ind.; Kwang-Tzu Yang, Department
of Mechanical Engineering; Unsteady Laminar Boundary Layers with Heat
Transfer; 2 years; $12,600.

Onro State University, Columbus, Ohio; Hamilton Gray, Department of Civil
Engineering; Climatic Influences on the Moisture Content and Density of Gran-
ular Soils; 3 years; $10,300. : ’

Onro StaTe University, Columbus, Ohio; Webster B. Kay, Department of Chem-
ical Engineering; Phase Behavior of Liquid and Gaseous Systems; 1 year; $10,000.

OKLAHOMA AGRICULTURAL AND MEcCHANICAL COLLEGE, Stillwater, Okla.; Gordon
L. Nelson, Department of Agricultural Engineering; Micro Meteorology Re-
search; 1 year; $9,900.

UnNivERSITY OF OKLAHOMA RESEARCH INSTITUTE, Norman, Okla.; O. K. Crosser,
Chemical Engineering Department, University of Oklahoma; Heat Transfer and
Pressure Drop in Fluids Near Their Critical Points; 3 years; $14,500.

OrecoN StaTE CoLLece, Corvallis, Oreg.; Harvey D. Christensen, Department of
Mechanical Engineering; Nonlinear Oscillation Theory for the Behavior of Elas-
tic Beam-Columns; 1 year; $3,100.

OrecoN StaTE CoLLEGE, Corvallis, Oreg.; James G. Knudsen, Department of
Chemical Engineering; Heat Transfer Coefficients in Bafled Tubular Heat Ex-
changers; 2 years; $4,900.

PENNSYLVANIA STATE UNIvErsrty, University Park, Pa.; Arthur Rose, Department
of Chemical Engineering; Rigorous Multicomponent Distillation of Calculations;
2 years; $15,600.

PENNSYLVANIA STATE UNiversiy, University Park, Pa.; H. I Tarpley, Depart-
ment of Electrical Engineering; Training and Research in Computing Applica-
tions; 1 year; $16,000.

UNiversiTY oF PENNSYLVANIA, Philadelphia, Pa.; R. W, Houston, Department of
Chemical Engineering; Liquid Phase Thermal Diffusion; 3 years; $12,300.

UNIvERsSITY OF PENNSYLVANIA, Philadelphia, Pa.; Y. H. Ku, Department of En-
gineering Sciences; Nonlinear Mechanics; 3 years; $34,400.

UNivErsITY OF PENNSYLVANIA, Philadelphia, Pa.; Robert Maddin and R. A.
Dodd, Department of Metallurgical Engineering; Fatigue Failure of High Purity
Fﬁ-C and FE-C-N Alloys; 3 years; $25,600.

UNIVERSITY OF PENNsSYLVANIA, Philadelphia, Pa.; M. C. Molstad, Department of
Chemical Engineering; Mixing on Bubble Cap Trays; 1 year; $2,100.

UNIveErsiTY OF PENNSYLVANIA, Philadelphia, Pa.; O. M. Salati, Department of
Electrical Engineering; Electrical Noise and Interference; 1 year; $5,200.

Purpue Researcu Founparion, Lafayette, Ind.; J. R. Burnett, Department of
Electrical Engineering, Purdue University; Servomechanism Power Flow; 2 years;
$18,600.

Purbue ResearcH FounpaTiON, Lafayette, Ind.; Alden H. Emery, Jr., Depart-
ment of Chemical Engineering, Purdue University; Thermal Diffusion of Liquids
in Columns; 2 years; $9,000.

Purbue Researcu FounpatioN, Lafayette, Ind.; Pekka Rautala, Department of
Metallurgical Engineering, Purdue University; Structure of Metallic Elements;
2 years; $15,800.

RENSSELAER PoLyTECHNIC INSTITUTE, Troy, N. Y.; Hendrick C. Van Ness, Depart-
ment of Chemical Engineering; Thermodynamic Properties of Liquid and Vapor
Solutions; 3 years; $23,900.
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Rurcers UNiversiry, New Brunswick, N. J.; J. Vincent Fitzgerald, School of Ceram-
ics; Anelasticity of Ceramic and Portland Cement Materials; 1 year $8,400.

STANFORD UNIVERSITY, Stanford, Calif. ; George Leppert, Department of Mechanical
Engineering; Local Boiling With Forced Convection; 2 years; $11,600.

STaNForRD UNiversITY, Stanford, Calif.; Karl Klotter, Department of Mechanical
Engineering; Non-Linear Oscillations; 2 years; $15,400.

StanrForD UNIvERSITY, Stanford, Calif; Byrne Perry, Department of Civil Engineer-
ing; Flow Through Porous Media; 2 years; $16,100.

SteveNns INsTITUTE OF TECHNOLOGY, Hoboken, N. J., Gregory J. Comstock, Depart-
ment of Powder Metallurgy Laboratory; Fine Particulate Metals; 1 year; $12,500.

University of TenNNEsee, Knoxville, Tenn.; Harry H. Ambrose, Department of
Civil Engincering; Boundary-Roughness Effects Upon Turbulent Flow; 2 years;
$19,300.

TexAs AGRICULTURAL AND MECHANICAL REsearcr FounpaTioN, College Station,
Tex.; Warren Rice, Department of Mechanical Engineering; Transfer Coef-
ficients at Low Velocities; 1 yecar; $9,500.

University oF Texas, Austin, Tex.; Earnest F. Gloyna, Department of Civil
Engineering; Effect of Preaeration Upon the Treatment of Sewage; 1 year; $5,900.

UnNiversITY oF TExas, Austin, Tex.; John J. McKetta, Jr., Department of Chemical
Engineering ; Distribution of HsO, COs and H,S in Petroleum Hydrocarbon Mix-
tures; 3 years; $28,700.

UNIVERSITY OF UTAH, Salt Lake City, Utah; Ivan B. Cutler, Department of Ceramics;
Rates of Oxidation of Carbides; 3 years; $18,100.

VIRGINIA PoLyTECHNIC INSTITUTE, Blacksburg, Va,; Nelson F. Murphy, Department
of Chemical Engineering; Preparation and Properties of Some Metallic Compounds
of Substituted Amines; 1 year; $4,600.

UN1versiTY OF VIRGINIA, Charlottesville, Va.; H. G. Larew, Department of Civil
Engineering; Strength and Deformation Characteristics of Fine Grained Soils; 2
years; $13,500.

UNiversiTy oF Wisconsin, Madison, Wis.; P. C. Rosenthal, Department of mining
and Metallurgy; X-Ray Diffraction Studies of Minerals and Metals; 1 year;
$10,900.

YaLe University, New Haven, Conn. ; Aris Phillips, Department of Civil Engineer-
ing; Strain Hardening and Creep of Structural Members; 2 years; $11,300.

YaLe Untversity, New Haven, Conn.; Charles A. Walker and Harding Bliss,
Department of Chemical Engineering; Catalytic Gas Reactions; 2 years; $14,800.

Environmental Biology

Ernest E. TiNkuAM, Indio, Calif.; Environmental Relationships of Desert Sand
Dune Biota; 3 years; $3,200.

UNIVERSITY OF ARIZONA, Tuscon, Ariz.; Raymond M. Turner, Department of Botany;
Environmental Influences on Desert Tree Growth; 3 years; $7,300.

UNIVERSITY OF ARKANSsAS, Fayetteville, Ark.; J. A. Sealander, Jr., Department of
Zoology; Influence of External Conditions Upon Blood Values in Small Mammals;
3 years; $10,400.
BowLiNG GReeEN StaTE UNIVERsITY, Bowling Green, Ohio; Lawrence C. Bliss,
Biology Department; Productivity of Alpine Plant Communities; 1 year; $1,200.
UNIVERSITY OF BriTisH CoLUMBIA, Vancouver, Canada; Paul A. Dehnel, Depart-
ment of Zoology; Acclimation of Oxygen Consumption to Temperature and Salin-
ity in Crustaceans; 3 years; $9,400.

BrooKLYN BoTanNic GArpEN, Brooklyn, N. Y.; Paul R. Burkholder, Director of Re-
search; Biological Productivity in Long Island Sound; 2 years; $19,000.
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BurLer UNIvErsiTY, Indianapolis, Ind.; Marion T. Hall, Department of Botany,
Variability in Southwestern Species of Juniperus; 2 years; $5,600.

UNrvErstTy OF CALIFORNIA, Berkeley, Calif.; Theodore H. Bullock, Department of
Zoology, Los Angeles, Calif.; Physiological Ecology of Marine Invertebrates; 2
years; $31,000.

UNiversiTY OF CALIFORNIA, Berkeley, Calif.; Elmer R. Noble, Santa Barbara College,
Ecology of Protozoan Parasitism in Marine Fishes; 3 years; $19,300.

University or CHicaco, Chicago, Ill.; William C. Ashby, Department of Botany,
Ecological Life History of Basswood; 2 years; $12,400.

UniversiTy of CHicaco, Chicago, Ill.; Ralph G. Johnson, Department of Geology;
Organization of Communities in a Pennsylvania Sea; 2 years; $8,000.

UnNiversiTy oF CoLorapo, Boulder, Colo; Robert W. Pennak, Department of
Biology; Biostratonomy and Ecological History of Colorado Lakes; 1 year; $5,000.

CoLumBIA UNniversity, New York, N. Y.; Harold C. Conklin, Department of An-
thropology ; Ecological Study of Tropical Forest Agriculture; 2 years; $16,000.

DarTMOUTH CoLLEGE, Hanover, N. H.; Dana L. Abell, Department of Zoology;
Ecological Significance of First Order Streams; 1 year; $2,000.

DarrmouTE CoLLEGE, Hanover, N. H.; F. H. Bormann, Department of Botany;
Transfer Between Adjacent Plant Root Systems; 2 years; $10,900.

Duxke University, Durham, N. C.; W. Dwight Billings, Department of Botany;
Comparative Physiological Ecology of Alpine and Arctic Plants; 3 years; $30,700.

Duxre University, Durham, N. C.; C. G. Bookhout, Director, Duke University
Marine Laboratory; Improvement of Research Facilities at the Duke University
Marine Laboratory; 1 year; $31,000.

Duxke University, Durham, N. C.; Daniel A. Livingstone, Department of Zoology;
Late-Pleistocene Development of Freshwater Lakes; 2 years; $8,300.

Duke UNiversiTY, Durham, N. C.; Henry J. Oosting and W. Dwight Billings, De-
partment of Botany; Vegetational and Species Problems in Ecology; 1 year; $4,000.

UNIVERSITY OF FLORIDA, Gainesville, Fla.; James N. Layne, Department of Biology;
Biology of the Florida Deer Mouse; 2 years; $6,300.

Harvarp UNiversiTy, Cambridge, Mass.; Hugh M. Raup, Department of Biology;
Development of Arctic Vegetation; 1 year; $1,200.

Hasxins LaBoraTories, New York, N. Y.; S. H. Hutner, Microbiologist; Ecology
of Eurythermal Phytoflagellates; 2 years; $15,200.

University or Hawan, Honolulu, T. H.; Maxwell S. Doty, Department of Botany;
Primary Productivity of the Pacific; 3 years; $23,500.

UNivErsITY OF IpaHO, Moscow, Idaho; Philip C. Dumas, Department of Biological
Sciences; Ecological Relations of Phrynosoma and Rana Species; 2 years; $4,500.

Iowa STATE COLLEGE OF AGRICULTURE AND MECHANIC ARTS, Ames, Iowa; Kenneth
D. Carlander, Department of Zoology and Entomology; Biology of Caddis and
Mayflies; 3 years; $14,500.

University oF Kansas, Lawrence, Kans.; Henry S. Fitch, Department of Zoology;
Ecological Life History of the Copperhead; 1 year; $4,700.

University or Kansas, Lawrence, Kans.; Charles D. Michener and Robert E.
Beer, Department of Entomology; Arthropod Associates of Army Ants; 2 years;
$5,300.

LoUISIANA STATE UNIVERSITY AND AGRICULTURAL AND MECHANICAL COLLEGE,
Baton Rouge, La.; Philip S. Callahan, Department of Entomology; Nocturnal
Behavior of Certain Lepidoptera; 2 years; $7,200.

UNIVERSITY OF MARYLAND, College Park, Md.; Daniel A. Livingstone, Department
of Zoology; Late-Pleistocene Development of Freshwater Lakes; 2 years; $8,300.
UNiversiTY ofF Miami, Coral Gables, Fla.; Hilary B. Moore, The Marine Laboratory;

Level Sea Bottom Communities; 1 year; $18,600.
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UNiversITY of MICHIGAN, Ann Arbor, Mich.; David C. Chandler and George H.
Lauff, Great Lakes Research Institute; Quantitative Measurement of Biological
Productivity in the Great Lakes; 1 year; $12,200.

UNIVERSITY OF MICHIGAN, Ann Arbor, Mich.; Francis C. Evans, Director, Labora-
;ory of Vertebrate Biology; Insect Populations of a Natural Community; 3 years;

13,300.

UNiversiTy o Missourl, Columbia, Mo.; Clair Kucera, Department of Botany;
The Establishment of a Prairie Research Station; 1 year; $19,000.

MississipPI SOUTHERN CoLLEGE, Hattiesburg, Miss.; Robert A. Woodmansee,
Division of Biological Sciences; Plankton Communities Along a Salinity Gradient;
1 year; $1,700.

MONTANA STATE COLLEGE, Bozeman, Mont.; John C. Wright, Department of Botany
and Bacteriology; Limnology of Canyon Ferry Reservoir; 2 years; $12,000.

UNIvERsITY OF NEBRASEA, Lincoln, Nebr. ; Calvin McMillan, Department of Botany;
Nature of Grassland Habitat; 3 years; $13,900.

New Mexico HicaLanDs UNIVERsITY, Las Vegas, N. Mex.; Lora M. Shields, De-
partment of Biology; Algal Flora in the Surface Crust of Arid Soils; 2 years;
$17,900.

University oF New Mexico, Albuquerque, N. Mex.; Howard J. Dittmer, Biology
Department; Root Systems of Desert and Semiarid Land Plants; 2 years; $9,100.

UNIvErsiTY oF New Mexico, Albuquerque, N. Mex.; James S. Findley, Department
of Biology; Interrelationships of Some New Mexico Mammals; 3 years; $8,300.

NorTH Dakxora AGRICULTURAL COLLEGE, Fargo, N. Dak.; Loren D. Potter, Botany
Department; Analysis of Seasonal Pollen Rain and its Correlation to Present
Vegetation; 1 year; $3,200.

Omnr1o State University, Columbus, Ohio; Jacob Verduin, Natural Resources In-
stitute; Productivity of Microplankton; 2 years; $4,000.

OKLAHOMA AGRICULTURAL AND MECHANICAL CoLLEGE, Stillwater, Okla.; Troy C.
Dorris, Department of Zoology; Bottom Fauna of the Middle Mississippi River;
1 year; $500.

OrecoN STATE CoLLEGE, Corvallis, Oreg.; Henry P. Hansen, Dean, Graduate
School ; Plant Communities of an Oregon Wilderness Area; 3 years; $16,100.

ORrEGON STATE CoLLEGE, Corvallis, Oreg. ; Robert M. Storm, Department of Zoology;
Herpetofauna of a Primitive Forest; 1 year; $5,600.

UniversiTy oF OrecoN, Eugene, Oreg.; J. Arnold Shotwell, Museum of Natural
History; Effects of Environmental Change on Community Organization; 2 years;
$9,900.

UNIVERSITY OF PITTSBURGH, Pittsburgh, Pa.; Richard T. Hartman, Department
of Biological Sciences; Antagonistic Effects Between Algal Species; 2 years;
$7,600.

PorTLAND STATE CoLLEGE, Portland, Oreg.; Quentin D. Clarkson, Division of Sci-
ence; Environmental Barriers to Hybridization in Iris; 2 years; $4,000.

Rutcers, THE STATE Unrversity, New Brunswick, N. J.; Murray F. Buell, De-
partment of Botany; Vegetation Ecology; 1 year; $900.

Rutcers, THE STaTeE University, New Brunswick, N. J.; Paul G. Pearson, De-
partment of Zoology; Small Mammal Populations in Relation to Burning of
Ground Cover; 2 years; $8,600.

Sam HousTon STATE TEacHERsS CoLLece, Huntsville, Tex.; Wilmot A. Thornton,
Department of Biology; Population Studies of Sympatric Anuran Species; 3
years; $6,700.

STANFORD UNIVERSITY, Stanford, Calif.; Frederick A. Fuhrman, Department of
Physiology; Relation Between Temperature and Tissue Metabolism; 1 year;
$4,300.
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Sur Ross StaTe CoLrece, Alpine, Tex.; William W. Milstead, Department of
Biology; Interrelations of Canyon Lizard Species; 4 years; $7,200.

University or TExas, Austin, Tex.; Howard T. Odum, Institute of Marine Sci-
ence, Port Aransas, Texas; Ecological Microcosms; 3 years; $21,800.

TuLaNE UnNiversity, New Orleans, La.; Willis A. Eggler, Department of Botany,
Newcomb College; Relation of Temperature and Moisture to Growth and Re-
productive Processes; 2 years; $14,700.

TuraNe University, New Orleans, La.; Norman C. Negus, Zoology Department;
Population Dynamics of the Cotton Rat; 2 years; $12,900.

VanpereiLt University, Nashville, Tenn.; Elsie Quarterman, Department of
Biology; Hardwood Stands of the Southeastern Coastal Plain; 3 years; $8,100.

Wasasa Correce, Crawfordsville, Ind.; Eliot C. Williams, Jr., Department of
Zoology; Loss of Pigmentation in Cave Planarians; 2 years; $4,000.

StaTE CoLLEGE OoF WasHINGTON, Pullman, Wash.; Donald S. Farner, Department
of Zoology; Hypothalamic Neurosecretory Activity in Relation to Daily Photo-
period; 2 years; $14,000.

UNiversity o WAsHINGTON, Seattle, Wash.; W. T. Edmondson, Department of
Zoology; Arid Land Limnology; 2 years; $20,600.

WesT VireINiA UNiversiTy, Morgantown, W. Va.; H. L. Barnett and V. G. Lilly,
Department of Plant Pathology, Bacteriology and Entomology; Parasitism of
Piptocephalis on Other Fungi; 2 years; $12,200.

UNiversiTYy oF WisconsiN, Madison, Wis.; J. T. Curtis and Grant Cottam, De-
partment of Botany; Integration of the Oak Forest Community; 3 years; $19,700.

UNiversiTy oF Wisconsin, Madison, Wis.; John C. Neese, Department of Zoology;
Physiological Ecology of Deep Water Chironomidae; 2 years; $11,800.

Woops HoLe OceaNocraPHIC INSTITUTION, Woods Hole, Mass.; George L. Clarke,
Marine Biologist; Measurement of Light in the Sea; 3 years; $56,700.

Woops Hore Oceanocrapmic INsTiTUTION, Woods Hole, Mass.; Bostwick H.
Ketchum; Nitrogen Cycle in Coastal Sea Waters; 3 years; $20,700.

Woops Hore OceanocrapuICc INsTITUTION, Woods Hole, Mass.; Bostwick H.
Ketchum; Chemical Composition of Phytoplankton as Related to Environmental
Changes; 3 years; $36,700.

Woops HoLe Oceanocrapruic INsTITUTION, Woods Hole, Mass.; John H. Ryther;
Basic Productivity of the Sea; 3 years; $42,000.

YarLe University, New Haven, Conn.; Edward S. Deevey, Geochronometric Lab-
oratory; Paleolimnology Studies; 1 year; $1,300.

Genetic Biology

BranDEls UnNiversity, Waltham, Mass.; Margaret Lieb, Department of Biology;
Mechanisms of Mutation in Microorganisms; 2 years; $13,000.

Bricram Youne University, Provo, Utah; Howard C. Stutz, Department of
‘Botany; Cytogenetic Studies of Secale L. and Related Grasses; 1 year; $5,000.

CaLirornia INsTITUTE OF TECHNOLOGY, Pasadena, Calif.; N. H. Horowitz, Depart-
ment of Biology; Genetic Aspects of Enzyme Synthesis; 3 years; $33,000.

UNIVERSITY oF CALIFORNIA, Berkeley, Calif.; I. Michael Lerner and Everett R.
Dempster, Department of Poultry Husbandry; Polygenic Variability; 3 years;
$52,500.

University or CALIFORNIA, Berkeley, Calif. ; Charles M. Rick, Department of Vege-
table Crops, Davis, Calif.; Cytogenetics of Lycopersicon Hybrids; 3 years; $17,500,

UnNivErsITY OF CALIFORNIA, Berkeley, Calif.; G. Ledyard Stebbins, Department of

Genetics, Davis, Calif.; Cytogenetics in the Dactylis Glomerata Complex; 3 years;
$21,000.
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UNIvErRsITY oF CALIFORNIA, Berkeley, Calif.; David P. Bloch, Department of
Zoology, Los Angcles, Calif.; Chromosomal Complex During Cell Division and
Cell Development; 2 years; $9,400.

UniversiTy oF CALIFORNIA, Berkeley, Calif. ; Taylor Hinton, Department of Zoology,
Los Angeles, Calif.; Genes in the Metabolism of Nucleic Acid; 2 years; $24,500.
UniversiTy oF CaLIFOrRNIA, Berkeley, Calif.; Richard W. Siegel, Department of
Biology, Los Angeles, Calif.; Genetic Factors Controlling the Duration of Imma-

turity in Paramecium Aurelia; 3 years; $8,500.

University oF CHicaco, Chicago, Ill.; Edward D. Garber, Department of Botany;
Chromosomal and Genetic Homology in the Genus Collinsia; 3 years; $13,000.
CHILDREN’S CANCER REsEarcH FounpaTion, INc., Boston, Mass. ; George Yerganian;

Genetics and Cytology of the Chinese Hamster; 3 years; $24,700.

Corumbia University, New York, N. Y.; Stanley M. Gartler, Institute for the
Study of Human Variation; Human Biochemical Genetics Utilizing Twins; 2 years;
$13,500.

Corumsia University, New York, N. Y.; Jerry Hirsch, Department of Psychology;
Experimental Behavior Genetics; 2 years; $11,000.

Corumsia University, New York, N. Y.; Lindsay S. Olive, Department of Botany;
Genetics of Homothallic Fungi; 2 years; $13,000.

Corumsia University, New York, N. Y.; Francis J. Ryan, Department of Zoology;
Mutation and Selection in Microbial Populations; 3 years; $33,000.

CorLumsia University, New York, N. Y.; Ruth Sager, Department of Zoology;
Comparative Studies of Chromosomal and Non-Chromosomal Heredity in Chlamy-
domonas; 1 year; $11,100.

Harvarp UniversiTy, Cambridge, Mass.; R. P. Levine, The Biological Laboratory;
Metallic Ions and Genetic Recombination in Chlamydomonas Reinhardi; 2 years;
$15,000. :

Harvarp University, Cambridge, Mass.; John R. Raper, Department of Biology;
Genetics and Physiology of Tetrapolarity in the Higher Fungi; 2 years; $15,000.
University or ILuinots, Urbana, Ill.; John R. Laughman, Department of Botany;
Mutation, Duplication, and Complex Gene Structure in Maize; 4 years; $24,000.
InpiaNa University, Bloomington, Ind.; Tracy M. Sonneborn, Department of

Zoology ; Antigens of Paramecium Aurelia; 1 year; $8,500.

TIowa STaTE COLLEGE OF AGRICULTURE AND MECHANIC ARTS, Ames, Jowa; William
R. Lockhart and Lloyd Y. Quinn, Department of Bacteriology ; Biochemical Genetics
of Motility in Bacteria; 1 year; $3,000.

Lonc IsLanp BroLocicaL Association, Cold Spring Harbor, N. Y.; James C. King;
Genetic Heterozygosity and Developmental Variation; 2 years; $23,500.

UNIVERSITY OF MARrYLAND, College Park, Md.; D. T. Morgan, Jr., Department of
Botany; Frequencies of Haploids in Capsicum Frutescens Following X-Irradiation;
3 years; $6,200.

Crty or Hore MepicaL CeENTER, Duarte, Calif.; William D. Kaplan, Chief, Section
of Genetics; Sterility Component of X-ray and Chemically Induced Dominant
Lethals in D. Melanogaster; 1 year; $7,500.

University oF MICHIGAN, Ann Arbor, Mich.; David L. Nanney, Department of
Zoology; Protozoan Genetics; 3 years; $25,000.

University oF MicHIGAN, Ann Arbor, Mich.; Erich Steiner, Department of Botany;
Incompatibility Allele Systems in Oenothers; 3 years; $7,000.

University oF Missouri, Columbia, Mo.; E. R. Sears, Department of Field Crops;
Cytogenetic Studies of Wheat; 3 years; $19,900.

New York STATE COLLEGE OF AGRICULTURE, Ithaca, N. Y.; L. F. Randolph, Depart-

ment of Botany; Cytogenetic Studies of Horticultural and Crop Plants; 3 years;
$12,000.
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PENNSYLVANIA STATE UNIvERSITY, University Park, Pa.; Paul Grun, Department of
Botany; Cytogenetic Studies in the Genus Solanum; 2 years; $10,000.

Roscoe B. JacksoN MEMORIAL LaBoraTory, Bar Harbor, Maine; Margaret C.
Green; Development in Short-Ear Mutant Mice; 2 years; $10,000.

Rurcers, THE STATE UNIVERSITY, NEW BRUNSWICK, N. J.; Waclaw Szybalski, Insti-
tute of Microbiology; Genetics of Actinomyces; 2 years; $12,000.

Smite CoLrLEGE, Northampton, Mass.; Pauline B. Shapard, Department of Zoology;
Effects of a Suppressor Mutant in Drosophila Melanogaster; 2 years; $12,500.

UNIVERSITY OF SOUTHERN CALIFORNIA, Los Angeles, Calif.; Giuseppe Bertani, De-
partment of Medical Microbiology; Virus-Host Cell Relationship in Lysogenic
Bacteria; 2 years; $40,000.

StanrorD UNivemsrty, Stanford, Calif.; David D. Perkins, Department of Biology,
Genetic Recombination in Neurospora; 2 years; $25,000.

University or TExas, Austin, Tex.; W. S. Stone and M. R. Wheeler, Department
of Zoology; Collection of Various Diptera for Cytogenetic Analysis; 1 year;
$2,100.

Trintty CorLEGe, Hartford, Conn.; Stanley Zimmering, Department of Biology;
Interchromosomal Effect on Crossing-over and Segregation in Drosophila; 2 years;
$4,350.

TuraNe UNiversiTy, New Orleans, La.; E. Peter Volpe, Department of Zoology;
Genetics and Systematics in the Genera Bufo and Rana; 2 years; $10,000.

University or UTaH, Salt Lake City, Utah; Robert K. Vickery, Jr., Department
of Genetics; Genetic Studies in Mimulus; 2 years; $9,000.

WasHINGTON CoLLEGE, Chestertown, Md.; Frank C. Erk, Department of Biology;
Genetic Control of Differentiation in Drosophila; 1 year; $5,000.

WESTERN REsSErvE UNiversiTy, Cleveland, Ohio; Charles Yanofsky, Department
of Microbiology; Genetic Control of Enzyme Formation; 3 years; $25,000.

YaLe University, New Haven, Conn.; Charles L. Remington, Department of
Zoology; Evolution in Natural Populations of Lepidoptera; 3 years; $24,000.

Mathematical Sciences

AMERICAN MATHEMATICAL SocieTy, Providence, R. I.; J. B. Rosser, Chairman;
Mathematical Logic; 5 weeks; $29,500.

UNIVERSITY OF BUFFALO, Buﬁ'alo, N. Y.; J. H. Hodges, Department of Mathcmatxcs,
Matrices Over a Finite Field ; 2 years; $6 600.

UN1versiTy oF CALIFORNIA, Berkeley, Calif.; E. F. Beckenbach, Department of
Mathematics, Los Angeles; Convex Sets and Functions; 2 years; $16,500.

UnN1versiTY OF CALIFORNIA, Berkeley, Calif.; M. R. Hestenes and C. B. Tompkins,
Department of Mathematics, Los Angeles; Sparse Multivariate Tables; 1 year;
$5,800.

UNiIvERSITY OF CALIFORNIA, Berkeley, Calif.; John Myhill, Department of Philoso-
phy; Recursion Theory; 18 months; $11,000.

UNIversiTY oF CALIFORNIA, Berkeley, Calif.; Alfred Tarski, Department of Mathe-
matics; Theory of Models; 2 years; $24,000.

CarLETON CoOLLEGE, Northfield, Minn.; Kenneth O. May, Department of Mathe-
matics and Astronomy; Research and Training in Mathematics; 4 years; $27,300.

CarHoric UNIVERSITY OF AMERICA, Washington, D. C.; Eugene Lukacs, Depart-
ment of Mathematics; Mathematical Statistics; 2 years; $5,000.

University oF CHicaco, Chicago, Ill.; S. S. Chern and E. H. Spainer, Department
of Mathematics; Algebraic Topology and its Applications; 2 years; $42,000.
University of Cruicaco, Chicago, Ill.; Andre Weil, Department of Mathematics;

Abelian Varieties and Their Applications; 1 year; $8,000.



SEVENTH ANNUAL REPORT 137

CorLumsiA University, New York, N. Y.; R. V. Kadison and I. M. Singer; De-
partment of Mathematics; Group Representations and Operator Theory; 1 year;
$13,100.

CorumsiA University, New York, N. Y.; Ellis R. Kolchin, Department of Mathe-
matics; Differential Algebra and Group Varieties; 2 years; $13,500.

University oF CoNNEcTICUT, Storrs, Conn.; Richard P. Gosselin, Department of
Mathematics; Fourier Series and Trigonometric Interpolating Polynomials; 2
years; $4,300.

UNIversITY OF DELAWARE, Newark, Del.; Chris C. Braunschweiger, Department of
Mathematics; Banach Space Geometry; 2 years; $5,800.

Duke University, Durham, N. C.; John J. Gergen, Department of Mathematics,
Topics in Analysis and Topology; 2 years; $21,800.

EMMANUEL MissioNaArYy CoOLLEGE, Berrien Springs, Mich.; E. J. Specht, Depart-
ment of Mathematics; Linear Operators and Potential Theory; 2 years; $10,000.

UNiIveRsITY OF GEORGIA, Athens, Ga.; M. K. Fort, Jr., Department of Mathematics;
Problems in Topology; 2 years; $19,500.

UnNr1versiTy oF Ipano, Moscow, Idaho; Kenneth A. Bush, Department of Mathe-
matics; Estimation and Perfect Samples; 18 months; $2,000.

UnNiversiTY oF ILLiNots, Urbana, Ill.; H. R. Brahana, Department of Mathematics;
Structure of Infinite P-Groups; 1 year; $5,300.

University oF ILLiNots, Urbana, Ill.; A. H. Taub, Digital Computer Laboratory;
Analytical Program for Digital Computers; 2 years; $32,300.

INDIANA UNiIvERsITY, Bloomington, Ind.; C. Truesdell, Institute for Mathematics
and Mechanics; Theoretical and Historical Studies in Mechanics; 1 year; $7,700.
INSTITUTE FOR ADVANCED STuDY, Princeton, N. J.; Arne Beurling and Hassler

Whitney, School of Mathematics; Studies in Mathematics; 2 years; $42,000.

INSTITUTE FOR ADVANCED STUDY, Princeton, N. J.; Deane Montgomery, Depart-
ment of Mathematics; Regular Mappings and Homotopy; 3 months; $1,400.

INSTITUTE OF MATHEMATICAL STATISTICS, Santa Monica, Calif. ; Oscar Kempthorne;
Summer Institute on Analysis of Variance; 6 weeks; $11,600.

Jouns Horkins Universrry, Baltimore, Md.; Wei-Liang Chow, Department of
Mathematics; Algebraic Geometry Over Abstract Fields; 2 years; $31,300.

University oF Kansas, Lawrence, Kans.; N. Aronszajn, Department of Mathe-
matics; Boundary Value Problems; 6 months; $3,000.

KeNTUucKkY REsearcH FounpaTion, Lexington, Ky.; V. F. Cowling; Department
of Mathematics; Summability and Analytic Functions; 1 year; $7,700.

LouisiANA STATE UNIVERSITY AND AGRICULTURAL AND MEecHANICAL COLLEGE,
Baton Rouge, La.; E. V. Schenkman and H. Jacob, Department of Mathematics;
Endomorphism Semigroups; 2 years; $22,000.

MAarQUETTE UNIversiTY, Milwaukee, Wis.; L. J. Heider, Department of Mathe-
matics; Functionals in Integration Theory; 2 years; $7,900.

MAassacHUSETTS INSTITUTE oF TecHNOLOGY, Cambridge, Mass.; Kenkichi Iwas-
awa; Department of Mathematics; Galois Extensions of Algebraic Number Fields;
2 years; $9,300.

UNiversiTy oF MICHIGAN, Ann Arbor, Mich.; Nathaniel Coburn, Department of
Mathematics; Non-Steady Flow of Compressible Fluids; 2 years; $10,800.

UNiversiTY oF MicHIGAN, Ann Arbor, Mich.; F. M. Henderson, Department of
Engineering Mechanics; Graphical Representation of Elliptic Functions; 1 year;
$15,300.

UNi1versiTY oF MICcHIGAN, Ann Arbor, Mich.; E. E. Moise, Department of Mathe-
matics, The Topology of Manifolds; 18 months; $8,200.

UNIvErsITY OF MICHIGAN, Ann Arbor, Mich.; R. L. Wilder, Department of Mathe-
matics; Mappings of Manifolds; 1 year; $9,200.

446243—857——12



138 NATIONAL SCIENCE FOUNDATION

UnNiversITYy oF MINNESOTA, Minneapolis, Minn.; E. Calabi, L. W. Green, and H.
Yamabee, Department of Mathematics; Structure of Manifolds; 1 year; $7,000.

UNIVERSITY OF MINNESOTA, Minneapolis, Minn. ; Seizo Ito, Department of Mathe-
matics; Partial Differential Equations on Manifolds; 1 year; $6,500.

NaTIONAL ACADEMY OF ScIENCES-NATIONAL RESEARCH CounciL, Washington, D. C.;
Paul A. Smith, Chairman, Division of Mathematics; Advisory Committee on
Travel Grants; 2 years; $2,000.

NaTioNAL BUREAU OF STANDARDS, Washington, D. C.; Milton Abramowitz, Chief of
the Computing Laboratory ; Mathematical Tables; 2 years; $120,000.

New York University, New York, N. Y.; R. Courant, Institute of Mathematical
Sciences; Research and Training in Mathematics; 1 year; $50,000.

New York University, New York, N. Y.; Avron Douglis, Department of Mathe-
matics; Equations of Wave Propagation; 2 years; $8,000.

New York Universiry, New York, N. Y.; Wilhelm Magnus, Institute of Mathe-
matical Sciences; Free Groups and Nielsen Transformations; 2 years; $15,400.
NorTHWESTERN UNiveErsiTY, Evanston, Ill.; R. P. Boas and J. A. Dieudonne, De-
partment of Mathematics; Research in Analysis, Algebra and Geometry; 2 years;

$18,000.

NorTHWESTERN UNIVERsITY, Evanston, Ill.; W. M. Boothby, Department of Mathe-
matics; Complex Analytic Manifolds; 2 years; $10,900.

OKLAHOMA AGRICULTURAL AND MEcHANICAL CoOLLEGE, Stillwater, Okla.; Franklin
A. Graybill, Department of Mathematics; Estimates of the Components of Vari-
ance; 2 years; $15,200.

PENNSYLVANIA STATE UNiversity, University Park, Pa.; Haskell B. Curry, De-
partment of Mathematics; Problems in Mathematical Logic; 2 years; $18,200.
PuiLanper Smite CoLLEGE, Little Rock, Ark.; Lee Lorch, Department of Mathe-

matics; Singular Integrals and Lebesgue Constants; 2 years; $9,800.

Purbue University, Lafayette, Ind.; Meyer Jerison and Leonard Gillman; De-
partment of Mathematics; Rings of Functions; 2 years; $29,500.

UNiversiTy oF RocHESTER, Rochester, N. Y.; Dorothy Bernstein, Department of
Mathematics; Solutions of Partial Differential Equations; 2 years; $15,400.

UNIVERSITY OF SOUTHERN CALIFORNIA, Los Angeles, Calif.; Albert L. Whitman;
Department of Mathematics; Cyclotomic Theory; 2 years; $9,500.

StaNrorp UNIVERSITY, Stanford, Calif.; Stefan Bergman, Department of Mathe-
matics; Functions of Several Complex Variables; 2 years; $28,000.

Stanrorp UNIVERsITY, Stanford, Calif.; Bernard Epstein, Department of Mathe-
matics; Free Boundary Problems in Hydrodynamics; 1 year; $6,600.

STANFORD UNIVERSITY, Stanford, Calif.; Solomon Feferman, Applied Mathematics
and Statistics Laboratory; Generalized Product Theories; 1 year; $2,200.

Stanrorp UNIVERsITY, Stanford, Calif.; Charles Loewner, Department of Mathe-
matics; Semi-Groups and Functions of Matrices; 2 years; $14,800.

Syracuse UNIvErsIiTY, Syracuse, N. Y.; A. Edrei, Department of Mathematics;
Meromorphic Functions; 2 years; $10,200.

UniversiTy oF TenNessiE, Knoxville, Tenn.; O. G. Harrold, Jr., Department of
Mathematics; Generalization of the Schoenflies of Extension Theorem; 3 years;
$16,100.

Un1versiTy oF TExas, Austin, Tex.; H. S. Vandiver, Department of Mathematics;
T'heory of Numbers; 2 years; $32,000.

WayNe UniversiTy, Detroit, Mich,; Samuel Kaplan, Department of Mathematics;
Cartesian Product Spaces; 1 year; $6,000.

WavynNe StaTE UNIversiTY, Detroit, Mich.; Karl Zeller, Department of Mathe-
matics ; Summability Methods; 1 year; $7,000.



SEVENTH ANNUAL REPORT 139

University or WisconsiN, Madison, Wis.; R. H. Bruck, Department of Mathe-
matics; Projective Planes; 2 years; $17,200.

UNIvErsITY oF WiscoNsIN, Madison, Wis.; Laurence C. Young, Department of
Mathematics; Topological Problems in the Calculus of Variations; 2 years; $9,000.

XAviEr UNIvERSITY OF LouisianNa, New Orleans, La.; Charles B. Bell, Jr., Depart-
ment of Mathematics; Distribution-Free Statistics; 2 years; $9,200.

YAaLe University, New Haven, Conn.; G. A. Hedlund, Department of Mathe-
matics; Research in Algebra, Analysis and Geometry; 2 years; $28,700.

YarLe University, New Haven, Conn.; Oystein Ore, Department of Mathematics;
Theory of Graphs; 18 months; $5,800.

YALE Unrversity, New Haven, Conn.; C. F. Rickart and J. T. Schwartz, Depart-
ment of Mathematics; Algebraic and Analytical Operator Theory; 1 year; $20,000.

Molecular Biology

Huco Bauer, National Institutes of Health, Bethesda, Md.; Analysis and Identi-
fication of Products of Histidine Metabolism; 1 year; $4,000.

UNIVERSITY OF ALABAMA, University, Ala.; Joseph C. O’Kelley, Department of
Biology; Cellulose Synthesis by Lyophilized Preparations of Acetobacter Xylinum;
2 years; $11,500.

Bovce THoMPsON INSTITUTE FOR PLANT RESEARCH, INC., Yonkers, N. Y.; Beatrice
S. Magdoff; Structure of Southern-Bean Mosaic Virus; 2 years; $21,500.

Branbpels Universrry, Waltham, Mass.; Harold P. Klein, Department of Biology;
Formation of Alpha-Amylase by Pseudomonas Saccharophila; 2 years; $14,000.

BricraAM YouNGg University, Provo, Utah; Jay V. Beck, Department of Bac-
teriology; Nucleic Acid Formation by Certain Bacilli During Sporulation; 3 years;
$19,000.

CALIFORNIA INSTITUTE OF TECHNOLOGY, Pasadena, Calif ; Max Delbruck, Division of
Biology; Light Growth Responses of Phycomyces; 5 years $45,000.

CALIFORNIA INSTITUTE oF TeCHNOLOGY, Pasadena, Calif.; Richard S. Schweet,
Division of Biology; Soluble Enzymes Related to Protein Synthesis; 3 years;
$21,000.

UNIversITY oF CALIFORNIA, Berkeley, Calif.; William J. Hartman, Department of
Physiological Chemistry; Dihydroxyphenylserine Decarboxylase; 2 years; $12,000.

University or CALIFORNIA, Berkeley, Calif.; Gordon MacKinney, Department of
Food Technology; Biosynthesis of Carotenoids; 3 years; $21,000.

UNi1versiTy or CALIFORNIA, Berkeley, Calif.; D. Rao Sanadi, Department of Physio-
logical Chemistry, School of Medicine; Mechanism of Substrate Level Phosphory-
lation; 3 years; $30,000.

UNiIvERSITY OF CALIFORNIA, Berkeley, Calif.; Howard K. Schachman, Department of
Biochemistry; Physical Chemical Studies on Macromolecules of Biological In-
terest; 4 years; $44,000.

UNiversiTy or CALIFORNIA, Berkeley, Calif.; R. Y. Stanier, Department of Bac-
teriology; Physiology of Photosynthetic Bacteria; 5 years; $51,000.

UNiversiTy oF CALIFORNIA, Berkeley, Calif.; Arthur L. Black, School of Veterinary
Medicine, Davis, Calif.; Biosynthesis of Amino Acids in Dairy Cows; 2 years;
$14,500.

CoLLEGE oF CHARLESTON, Charleston, S. C.; Joseph R. Merkel, Fort Johnson Marine
Biological Laboratory; Photocatalytic and Enzymatic Flavin Systems; 1 year;
$4,500.

CHicaco MepicaL ScuooL, Chicago, Ill.; A. Robert Goldfarb, Department of Bio-
chemistry; Basic Properties of the Peptide Bond; 2 years; $10,000.
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University o CoLorADo, Boulder, Colo.; Robert W. Cowgill, Department of Bio-
chemistry; Metabolism of Methylhistidines and Anserine in Animal Tissues; 3
years; $8,500.-

Corumaia Universiry, New York, N. Y.; Barbara W. Low, Department of Bio-
chemistry; Crystal Structure Analysis of Insulin and Oxytocin; 3 years; $39,000.

CorumBia University, New York, N. Y.; Stuart W. Tanenbaum, Department of
Microbiology; Biosynthesis of Patulin and Related Aromatic Compounds by Mem-
bers of the Penicillium Species; 2 years; $16,000.

CorNELL UNIVERsiTY, Ithaca, N. Y.; Martin Gibbs, Department of Biochemistry
and Nutrition; Carbohydrate Dissimilation in the Autotrophic Cell; 3 years;
$35,000.

Duxx UNIvErsiTY, Durham, N. C.; Aubrey W. Naylor, Department of Botany;
Relation of Biochemical Differentiation and Chloroplast Morphogenesis to Ini-
tiation of Photosynthetic Process; 3 years; $9,000.

Emory University, Emory University, Ga.; Frank W. Fales, Department of Bio-
chemistry ; Alkali-Insoluble Reserve Carbohydrate of Yeast Cells; 2 years; $12,000.

Emory UNivErsiTy, Emory University, Ga.; Elliot Juni, Department of Bacteri-
ology and Immunology; Mode of Action of Diphosphothiamin in Carbohydrate
Metabolism; 6 months; $1,900.

UniversiTy o FLORDA, Gainesville, Fla.; Arthur L. Koch, Department of Bio-
chemistry, College of Medicine; Detection and Estimation of the Activity of In-
dividual Enzyme Molecules; 3 years; $22,000.

Forouam University, New York, N. Y.; Friedrich F. Nord, Department of Or-
ganic Chemistry and Enzymology; Structural, Biochemical, and Physico-Chemi-
cal Studies on Lignin; 3 years; $21,000.

Haverrorp CoLLeGE, Haverford, Pa.; Ariel G. Loewy, Biology Department; Cyto-
plasmic Proteins Related to Conversion of Chemical Energy to Work in a Myxo-
mycete; 3 years; $16,500.

HarVARD UNIVERsITY, Cambridge, Mass.; Konrad Bloch, Department of Chemistry;
Mechanism of Synthesis of Steroids in Biological Systems; 4 years; $42,000.

Harvarp UNiversity, Cambridge, Mass.; Paul Doty, Department of Chemistry;
Polypeptide Synthesis; 3 years; $33,000.

Harvarp UNIvErsiTy, Cambridge, Mass.; John T. Edsall, Biological Laboratories;
Physical Chemistry of Amino Acids, Peptides and Proteins; 3 years; $38,000.
Harvarp University, Cambridge, Mass.; Lowell P. Hager, Department of Chem-

istry; Enzymatic Activation Mechanisms; 3 years; $22,000.

Harvarp UNiversiTy, Cambridge, Mass.; T. T. Tchen, Department of Chemistry;
Conuversion of Inorganic Sulfur to Organic Sulfur; 2 years; $12,000.

Harvarp UNiversiTy, Cambridge, Mass.; James D. Watson, Department of Bi-
ology; Structure of Bacterial Microsomes; 2 years; $30,000.

University or IrriNois, Urbana, Ill.; Lindsay M. Black, Department of Botany;
Plant Virus Investigations on Those With Long Incubation Periods in Their
Insect Vectors; 3 years; $22,000.

UNiversity of Ivvinois, Urbana, Ill.; Max E. Rafelson, Jr., Department of Bio-
logical Chemistry, College of Medicine, Chicago, Ill.; Growth and Two-Carbon
Metabolism in Microorganisms; 2 years; $15,000.

INDIANA UNIVERsITY, Bloomington, Ind.; Walter A. Konetzka, Department of Bac-
teriology; Microbial Dissimilation of Naturally Occurring Lignans; 2 years; $6,000.

INDIANA UNIvERSITY, Bloomington, Ind.; Henry R. Mahler, Department of Chem-
istry; Mode of Synthesis of Flavoproteins and Other Respiratory Enzymes; 3
years; $30,000.
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Towa STATE COLLEGE OF AGRICULTURE AND MECHANIC ARTs, Ames, Jowa; S.
Arnoff, Department of Botany and Plant Pathology; Interceliular Movement of
Organic Compounds; 2 years; $8,000.

State UnNiversity or Iowa, Iowa City, Iowa; R. E. Kallio, Department of Bac-
teriology, College of Medicine; Bacterial Metabolism of One-Carbon Compounds;
3 years; $16,000.

Jorns Hopxins Universrry, Baltimore, Md.; W. D. McEiroy, McCollum-Pratt
Institute; Conversion of Chemical Energy Into Light Energy By Biological Sys-
tems; 3 years; $24,000.

Kyoro UniveErsiTy, Maizuru, Japan; Hiroshi Fujita, Department of Fisheries; Dif-
ferential Equation for the Ultracentrifuge; 2 years; $1,700.

LAawrence CoLLeGE, Appleton, Wis.; W. Mary Griffiths; Photosynthetic Pigment
System of Rhodopseudomonas Spheroides; 1 year; $3,000.

LAwWRENGE CoLLEGE, Appleton, Wis.; Robert M. Rosenberg, Department of Chem-
istry; Interaction of Proteins With Alcohols and Detergents; 3 years; $6,000.

UNIVERSITY OF LoulsviLLE, Louisville, Ky.; R. Duncan Dallam and John F. Tay-
lor, Department of Biochemistry, School of Medicine; Chemical Composition of
and Enzymes Associated With Cytoplasmic Granules; 3 years; $24,000.

MAarINE Brorocicar LasoraTory, Woods Hole, Mass.; Reinhold Benesch; Structure
and Function of Proteins With Special Reference to Their Sulfur-Containing
Moieties; 4 years; $31,000.

MarINE BiorocicaL LasoraTory, Woods Hole, Mass.; Andrew G. Szent-Gyorgyi,
Institute of Muscle Research; Completion of an Ultracentrifuge Laboratory for
Biological Research; 1 year; $10,000.

MassacHUSETTS INSTITUTE or TECHNOLOGY, Cambridge, Mass. ; David F. Waugh,
Department of Biology; Interactions of Proteins; 3 years; $32,000.

MicuIGAN STATE UNIVERSITY OF AGRICULTURE AND APPLIED ScCIENCE, East Lan-
sing, Mich.; Robert S. Bandurski, Department of Botany and Plant Pathology;
Sulfate Reduction and Its Incorporation Into Organic Compounds; 3 years;
$29,000.

MicHIGAN STATE UNIVERSITY OF AGRICULTURE AND APPLIED ScIENCE, East Lansing,
Mich.; Harold M. Sell, Department of Agricultural Chemistry; Biochemistry of
Natural and Synthetic Growth Substances in Higher Plants; 2 years; $11,500.

UNIVERSITY OF MICHIGAN, Ann Arbor, Mich.; M. J. Coon, Department of Biological
Chemistry; Omega Oxidation in Fatty Acid and Amino Acid Metabolism; 3 years;
$39,000.

UNiversiTY ofF MINNEsSoTA, Minneapolis, Minn.; David R. Briggs, Department of
Agricultural Biochemistry; Chemical and Physical Properties and Structure of
Proteins in Relation to Specific Biological Function; 3 years; $22,000.

UNIvERSITY OF MINNESOTA, Minneapolis, Minn. ; Samuel Kirkwood, Department of
Agricultural Biochemistry; Enzyme Systems Concerned With the Metabolism of
Iodine in the Animal Body; 3 years; $15,000.

UniversiTy oF MINNESOTA, Minneapolis, Minn.; Fred Smith, Department of Agri-
cultural Biochemistry; Detailed Structure of Polysaccharides; 3 years; $18,000.
New York University, New York, N. Y.; Paul R. Gross, Department of Biology;
Chemistry, Enzymology and Ultrastructure of the Amphibian Yolk Platelet;

3 years; $8,500.

New York University, New York, N. Y.; Milton Levy, Department of Biochemistry,
School of Dentistry; Chemical Structure of Collagen and Other Fibrous Proteins;
3 years; $32,000.

New York University, New York, N. Y.; Werner K. Maas, Department of Pharma-
cology, College of Medicine; Regulation of Enzyme Synthesis in Bacteria; 3 years;
$15,000.
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New York University, New York, N. Y.; Robert C. Warner, Department of Bio-
chemistry, College of Medicine; Physical Properties of Enzymatically Synthesized
Polynucleotides and of Ribonucleic Acid; 3 years; $47,000.

NorTH CaArROLINA STATE COLLEGE OF AGRICULTURE AND ENGINEERING, Raleigh,
N. C.; Harold J. Evans, Department of Botany; Oxidative Processes in Leguminous
Plants; 3 years; $25,000.

NorTawesTERN UNIvErsiTY, Evanston, I1l.; John W. Hastings, Department of Bio-
logical Sciences; Luminescence in the Marine Dinoflagellates; 3 years; $29,000.
NorTHWESTERN UNIVERSITY, Evanston, Ill.; Irving M. Klotz, Department of Chem-
istry; Protein Complexes: Interactions of Proteins With Disulfide Compounds;

3 years; $31,000.

Onio State University, Columbus, Ohio; George C. Webster, Department of
Agricultural Biochemistry; Protein and Ribonucleic Acid Synthesis in a Cell-Free
System From Plants; 2 years; $7,000.

OreconN StaTe CoLrece, Corvallis, Oreg.; W. David Loomis, Department of Chem-
istry; Biosynthesis of Terpens in Mint (Mentha, sp.); 2 years; $8,000.

University oF Orecon, Eugene, Oreg.; Robert F. Labbe, Department of Bio-
chemistry, Medical School, Portland, Oreg.; The Mechanism by Which Iron Is
Incorporated Into Heme; 2 years; $16,000.

PENNsYLVANIA STATE University, University Park, Pa.; Andrew A. Benson, De-
partment of Agricultural and Biological Chemistry; Polyphosphate Metabolism of
Plants; 3 years; $23,000.

UN1versITY oF PENNSYLVANIA, Philadelphia, Pa.; Thomas F. Anderson, The John-
son Foundation for Medical Physics, School of Medicine; Morphology and Growth
of Bacteriophages; 5 years; $53,000.

UniversiTy or PrrrsBurcH, Pittsburgh, Pa.; Ronald Bentley, Department of Bio-
chemistry and Nutrition, School of Public Health; Carbohydrate Metabolism in
Molds; 3 years; $24,000,

UNIVERSITY OF PITTsBURGH, Pittsburgh, Pa.; Peter S. Olmsted, Department of Bio-
chemistry, School of Medicine; Mechanism of In Vitro Polynucleotide Synthesis;
2 years; $10,000.

Pusric HEaLTH REsearcH INsSTITUTE oF THE Cirty oF New York, INC., New York,
N. Y.; Sarah Ratner, Division of Nutrition and Physiology; Enzymatic Mechanisms
of Amino Nitrogen Transfer and Urea Formation; 3 years; $32,000,

Reep CoLLEGE, Portland, Oreg.; Lewis H. Kleinholz, Department of Biology; Crus-
tacean Pigmentary System; 2 years; $6,000.

RockereLLER INSTITUTE POR MepicAL Researcu, New York, N. Y.; Stanford
Moore and William H. Stein; Automatic Recording Apparatus for Chromatogra-
phy; 1 year; $7,400.

Rutcers, THE StaTE UNivErsiTy, New Brunswick, N. J.; Otto J. Plescia, Institute
;f 51\/1Ii6:robiology; Fixation of Complement by Sensitized Red Blood Cells; 2 years;

15,000.

St. Josepr’s Corrrge, Collegeville, Ind.; Jay Barton, II, Department of Biology;
Nucleoprotein Complexes, With Special Reference to the Insoluble Proteins of
Cell Nuclei; 2 years; $20,000.

SouTHerN IrLinors University, Carbondale, Ill.; Maurice Ogur, Department of
gig:g)oboiology; Synthesis and Degradation of Polyphosphates in Yeast; 3 years;

University oF Texas, Austin, Tex.; Austen F. Riggs, Department of Zoology;
Hemoglobin and Nitrogen Fixation; 3 years; $17,000.

Turrs University, Medford, Mass.; Erich Heinz, Department of Biochemistry,
School of Medicine, Boston, Mass. ; Basis of Active Transport; 3 years; $20,000.
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VanpereiLr University, Nashville, Tenn.; Leon W. Cunningham, Department of
Biochemistry; Enzymatic Hydrolysis and Chemical Properties of Purified Glyco-
proteins; 3 years; $15,000.

WasHINGTON UNIVERSITY, St. Louis, Mo.; Mildred Cohn, Department of Biological
Chemistry ; Phosphorylation and Phosphate Transfer Reactions; 3 years; $30,000.
WasHINGTON UNIVERSITY, St. Louis, Mo.; Arthur Kornberg, Department of Micro-
biology, School of Medicine; Enzymatic Synthesis of Desoxyribonucleic Acid and

Studies of Virus Formation; 5 years; $87,000.

WasnuineTon University, St. Louis, Mo.; Jack L. Strominger, Department of
Pharmacology, School of Medicine; Uridine Diphosphoglucose Dehydrogenase; 2
years; $5,000.

Unrversity oF WisconsiN, Madison, Wis.; Helmut Beinert, Institute for Enzyme
Research; Occurrence of Semiquinoid Intermediates in Flavoprotein Catalysis;
1 year; $4,800.

UNIversITY OoF WisconsiN, Madison, Wis.; David E. Green, Institute of Enzyme
Research; Structure and Function of Mitochondria; 5 years; $60,000.

Woobps HoLE OceaNOGrAPHIC INSTITUTION, Woods Hole, Mass. ; Francis A. Richards
and Bostwick H. Ketchum; Physical and Chemical Properties of Chlorophyll C
and Other Plankton Pigments; 2 years; $10,000.

YaLe Universrty, New Haven, Conn.; Henry A. Harbury, Department of Biochem-
istry; Protein-Prosthetic Group Interaction; 1 year; $8,000.

YaLe University, New Haven, Conn.; G. E. Hutchinson, Department of Zoology;
Diagenesis of Chlorophylls in Lake Sediments; 1 year; $1,150.

YALe University, New Haven, Conn.; Gifford B. Pinchot, Department of Micro-
biology; Phosphorylation Coupled to Electron Transport in Cell-Free Bacterial
Extracts; 3 years; $19,000.

YarLe UNiversiTy, New Haven, Conn.; Julian M. Sturtevant, Department of Chem-
istry; Physico-Chemical Studies of Protein and Related Reactions With Emphasis
on Thermochemistry; 3 years; $39,000,

Physics

Brown Universiry, Providence, R. I.; Rohn Truell, Division of Applied Mathe-
matics; Ultrasonic Study of Defects in Solids; 2 years; $16,900.

UN1versity oF CALIFORNIA, Berkeley, Calif.; W. H. Barkas, Radiation Laboratory;
Information on Nuclear Track Emulsions; 6 months; $2,500.

UNIVERSITY OF CALIFORNIA, Berkeley, Calif.; Francis A. Jenkins, Department of
Physics; Nuclear Moments From Optical Hyperfine Structure; 2 years; $15,100.

UNIvERsITY OF CALIFORNIA, Berkeley, Calif.; David S. Saxon, Department of
Physics, Los Angeles, Calif.; Research in Theoretical Physics; 2 years; $24,700.

CarnEGIE INSTITUTE OF TECHNOLOGY, Pittsburgh, Pa.; Sergio de Benedetti, Depart-
ment of Physics; Behavior of Slow Positrons in Solids; 2 years; $31,900.

University or Cricaco, Chicago, Ill.; R. S. Mulliken, Department of Physics;
Quantum Mechanical Studies on Molecular Structure; 3 years; $143,400.

CrLEMsON AGRICULTURAL CoLrEGE, Clemson, S. C.; J. E. Miller, Department of
Physics; A Study of Sulphur; 2 years; $12,000.

Universiry or CoLorapo, Boulder, Colo.; M. Mizushima, Department of Physics;
Microwave Spectroscopy; 1 year; $12,400.

CoLumBia UniversiTy, New York, N. Y.; P. Kusch, Department of Physics;
Hyperfine Structure of Ionized Helium Three and the Hydrogen Molecular Ion;
2 years; $31,700.

CorNELL UNIvERsITY, Ithaca, N. Y.; K. I. Greisen, Department of Physics; Cosmic
Ray Particle and Shower Study; 2 years; $48,900.
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CornNeLL UNIversrTy, Ithaca, N. Y.; R. L. Sproull, Department of Physics; Phonon
Scattering in Solids; 3 years; $25, 600

DePauw UNIvERsITY, Greencastle, Ind.; Malcolm Correll Department of Physics;
Solar Prominence Magnetic Fields, 3 years; $12,000.

Duxe Unrversity, Durham, N. C.; William M. Fairbank, Department of Physics;
Theoretical and Experimental Investigations of Quantum Liquids; 2 years; $30,100.

Duxe Universrry, Durham, N. C.; H. Sponer, Department of Physics; Electronic
Structure of Molecules; 2 years; $23,800.

GroroeTowN UNIvERsITY, Washington, D. C.; R. L. Mooney, Department of
Physics; Hyperfine Structure in the Microwave Spectra of Polyatomic Molecules;
2 years; $10,100.

Goucuer CoLLEGE, Baltimore, Md.; John I. Lodge, Department of Physics; Inter-
actions of Strange Particles; 2 years; $8,900.

Haverrorp CoLLEGE, Haverford, Pa.; Fay Ajzenberg-Selove, Department of Physics;
Neutron Spectra and Energy Levels; 3 years; $30,700.
ILriNois INsTITUTE oF TECHNOLOGY, Chicago, Ill.; Forrest F. Cleveland, Depart-
ment of Physics; Vibrational Spectra of Polyatomic Molecules; 2 years; $16,600.
INDIANA UNIVERSITY, Bloomington, Ind.; E. J. Konopinski, Department of Physics;
Elementary Particle Interactions; 2 years; $55,200.

INSTITUTE FOR ADVANCED STUDY, Princeton, N. J.; J. Robert Oppenheimer, Di-
rector; Fundamental Theory of Particles and Fields; 1 year; $20,000.

Jouns Hopxins UniversiTy, Baltimore, Md.; G. H. Dieke, Department of Physics;
Spectroscopy of Rare Earths at Low Temperatures; 1 year; $4,700.

Kansas STaTe CoLLEGE, Manhattan, Kans.; A. B. Cardwell, Department of Physics;
Photoelectric Properties of Uranium Metal; 2 years; $11,500.

University oF KaNnsas, Lawrence, Kans.; L. W. Seagondollar, Department of
Physics; Excited Levels of Low Mass Nuclei; 2 years; $23,300.

UniversiTy oF LoulsviLLe, Louisville, Ky.; D. M. Bennett, Department of Physics;
Autoradiographic Studies Using Gamma Emitting Isotopes; 2 years; $6,600.

MANHATTAN CoLrLece, New York, N. Y.; Brother Gabriel Kane, Department of
Physics; Interactions and Flux of Primary Cosmic Rays; 2 years; $3,400.

UNIvERSITY OF MARYLAND, College Park, Md.; Joseph Weber, Institute of Fluid
Dynamics and Applied Mathematics; Research in General Relativity; 2 years;
$7,700.

MAassacuUSETTS INSTITUTE OF TECHNOLOGY, Cambridge, Mass.; Manson Bene-
dict, Department of Physics; The Establishment of a Research Reactor Facility;
2 years; $500,000.

- Massacuuserts INsTITUTE oF TEcENOLOGY, Cambridge, Mass.; B. B. Rossi, Lab-

oratory for Nuclear Sciences; Air Shower Cosmic Ray Research; 2 years; $48,300.

MicuicaN STATE Universiry, East Lansing, Mich.; W. H. Tanttila and J. A.
Cowen, Department of Physics; Interactions of Lattice Vibrations with Nuclei,
Electrons, and Holes; 2 years; $21,000.

MiopLeBUrRY CoLLEGE, Middlebury, Vt.; Chung-Ying Chih, Department of Physics;
Emulsion Studies of K Mesons, Hyperons and Hyperfragments; 2 years; $6,300.

UNiversITY oF Missouri, Columbia, Mo.; Paul W. Schmidt, Department of Physics;
Small Angle X-ray Scattering; 2 years; $15,300.

MonTANA STATE UNIvERSITY, Missoula, Mont.; M. J. Jakobson, Department of
Physics; Photoneutron Cross-Sections; 2 years; $19 200.

NorTEWESTERN UNIvERSITY, Evanston, Ill.; J. H. Roberts, Department of Physms
Hyperfragments in Nuclear Emulsions Exposed to High Energy Particles; 2 years;
$24,800.

NorTEWESTERN UNIVERSITY, Evanston, Ill.; Stephen M. Shafroth, Department of

Physics ; Gamma Ray Studies of Nuclear States, 2 years; $16,600.
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Omro University, Athens, Ohio; C. A. Randall, Department of Physics; Emulsion
Investigations of Primary Cosmic Rays; 2 years; $17,500.

UniversiTy oF PENNSYLVANIA, Philadelphia, Pa.; K. R. Atkins, Department of
Physics; Liquid Helium; 2 years; $25,100.

PENNSYLVANIA STATE UNIvERsITY, University Park, Pa.; R. G. Cochran and W. W.
Pratt, Department of Physics; Short-Lived Radwuotopcs Employing a Continuous-
Flow Activation System; 2 years; $17,000.

UNIVERSITY OF PENNSYLVANIA, Philadelphia, Pa.; K. A. Brueckner, Department of
Physics; Theory of Many-Body Systems; 2 years; $37,700.

UNIVERITY OF PENNSYLVANIA, Philadelphia, Pa.; S. Frankel, Department of Physics;
Low Energy Nuclear Spectroscopy; 2 years; $21,800.

Rice INsTITUTE, Houston, Tex.; C. F. Squire, Department of Physics; Low Tempera-
ture Physics; 2 years; $26,400.

Universtty oF ROCHESTER, Rochester, N. Y.; M. P. Givens, Institute of Optics;
Optical Constants of Metals; 1 year; $7,700.

UNIVERSITY OF SOUTHERN CALIFORNIA, Los Angeles, Calif.; J. R. Holmes, Depart-
ment of Physics; Optical Properties of Evaporated Films of Ferromagnetic Metals;
2 years; $15,600.

SWARTHMORE COLLEGE, Swarthmorc, Pa.; Dennison Bancroft, Department of Physics;
Velocity of Sound in Gases; 2 years; $15 000.

Syracuse UNIVERsITY, Syracuse, N. Y.; Richard L. Arnowitt, Department of Physics;
Theory of Elementary Particles; 2 years; $13,100.

ST. BONAVENTURE UNIVERSITY, St. Bonaventure, N. Y.; Zachary O’Friel, Depart-
ment of Physics; Heavy Primaries in Cosmic Radiation; 2 years; $6,600.

Universiry or Utan, Salt Lake City, Utah; J. W. Keuffel, Department of Physics;
Study of Cosmic Ray Mesons; 3 years; $45,100, '

VANDERBILT UNIvERsITY, Nashville, Tenn.; Sherwood K. Haynes, Department of
Physics; Beta-Ray Spectroscopy at Very Low Energies; 2 years; $22,000.

UNIVERSITY OF VERMONT AND STATE AGRICULTURAL CoOLLEGE, Burlington, Vt.; A.
D. Crowell, Department of Physics; Adsorptwn on Metals Using Radwactwc
Tracers; 2 years; $15,000.

UNIvERSITY OF VIRGINIA, Charlottesville, Va.; J. W. Beams, Department of Physics;
Low Temperature and Solid State Physics; 2 years; $8,200.

WESTERN REeservE UnNiversity, Cleveland, Ohio; D. E. Moe, Department of
Physics; Energy Spectrum of Electrons Emitted From Gases Bombarded by Posi-
tive Ions; 2 years; $15,700.

UNiversiTy or WisconsIN, Madison, Wis.; R. C. Herb, Department of Physics;
Development of High Voltage Electrostatic Generators for Nuclear Physics Re-
search; 2 years; $120,000.

University oF WisconsiN, Madison, Wis.; K. M. Watson and H. W. Lewis, De-
partment of Physics; Theory of Conductivity and Many-Particle Problems in Quan-
tum Mechanics; 2 years; $30,000.

YaLe University, New Haven, Conn.; V. W. Hughes, Department of Physics; Beam
Resonance Experiments on Helium and Structure of Positronium; 3 years; $54,000.

YaLe University, New Haven, Conn.; C. T. Lane, Department of Physics; Dy-
namics of Liquid Helium; 3 years; $53,600.

Psychobiology

AMIERIGAN Mvuseum or NaTturar History, New York, N. Y.; T. C. Schneirla, De-
partment of Animal Behavior; Biological Basis of Behavior in Neivamyrmex; 3
years; $16,900.
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BrownN UNIVERsITY, Providence, R. L; J. W. Kling, Department of Psychology;
Factors Influencing Response Strength; 1 year; $3,900.

BucknNeLL UNIversiTy, Lewisburg, Pa.; Harry L. Jacobs, Department of Psychology;
Psychophysiology of Hunger; 2 years; $4,500.

CaLiFORNIA INSTITUTE orF TECHNoOLOGY, Pasadena, Calif.; Roger W. Sperry, Di-
vision of Biology; Neural Mechanisms of Behavior; 3 years; $72,600.

CLeEvELAND HEARING AND SPEEcEH CENTER, Cleveland, Ohio; Earl D. Schubert;
Role of Binaural Time Differences in Reception of Speech; 1 year; $3,200.

CoLumsia University, New York, N. Y.; William N. Schoenfeld and William W.
Cumming, Department of Psychology; Research on Schedules of Reinforcement;
2 years; $21,500.

CorNELL UNIVERsITY, Ithaca, N. Y.; Donald G. Forgays and Harry Levin, Depart-
ment of Psychology; Learning as a Function of Stimulus Change; 16 months;
$6,300.

EarLuam Correce, Richmond, Ind.; John A. Barlow, Department of Psychology;
Studies of Secondary Motivation; 3 years; $8,000.

FLoribA STATE UNIvERsiTY, Tallahassee, Fla.; Lloyd M. Beidler, Department of
Physiology; Research on Chemoreception; 3 years; $25,000.

GEORGE PEABODY COLLEGE FOR TEACHERS, Nashville, Tenn.; Joan H. Cantor, De-
partment of Psychology; Variables Influencing Stimulus Predifferentiation; 1 year;
$4,700.

GrINNELL CoLLEGE, Grinnell, Jowa; Irving Y. Fishman, Department of Biology;
Research on Chemoreception; 3 years; $14,600.

Harvarp UNIveErsiTY, Cambridge, Mass.; Sarnoff A. Mednick, Department of So-
cial Relations; Studies in Stimulus Generalization; 1 year; $7,100.

Harvarp UNiversiTy, Cambridge, Mass.; B. F. Skinner, Department of Psychology;
Research on Reinforcement Schedules; 1 year; $4,000.

Harvarp UNivErsiTY, Cambridge, Mass.; B. F. Skinner, Department of Psychology;
Research on Reinforcement Schedules; 2 years; $45,300.

Harvarp UNiversity, Cambridge, Mass.; S. Smith Stevens, Psychological Labora-
tory; Psychophysical Scaling; 3 years; $55,300.

IrLiNois CoLLEGE, Jacksonville, Ill.; Nicholas E. Collias, Department of Biology;
Behavior in Ploceidae; 1 year; $1,900.

InpiIANA UNIVERsSITY, Bloomington, Ind.; James A. Dinsmoor, Department of Psy-
chology; Studies on Instrumental Conditioning; 2 years; $10,000.

Jouns Hopkins UniversiTy, Baltimore, Md.; Edward F. MacNichol, Jr., Depart-
ment of Biophysics; Visual Research; 3 years; $19,100.

University or Kansas, Lawrence, Kans.; Charles D. Michener, Department of
Entomology; Origin and Evolution of Caste Behavior Among Certain Bees; 3
years; $23,300.

KeNnT StaTE UNIvERsiTY, Kent, Ohio; Charles C. Perkins, Department of Psychol-
ogy and Emanuel C. Hertzler, Department of Biology; Role of Reinforcement in
Conditioning; 1 year; $4,500.

LouisiANA STATE UNIVERSITY AND AGRICULTURAL AND MECHANICAL COLLEGE,
Baton Rouge, La.; Clyde E. Noble, Department of Psychology; Analysis of Trial-
and-Error Learning; 3 years; $22,200.

UNIVERSITY OF MARYLAND, College Park, Md.; Henricus G. Kuypers, Department
of Anatomy, School of Medicine; Research on the Brain Stem Reticular Forma-
tion; 2 years; $10,400.

UNIVERSITY OF MaryLanD, College Park, Md.; Howard E. Winn, Department of
Zoology ; Behavior of Pisces-Percidae; 3 years; $8,300.
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MicHIGAN STATE UNIVERSITY OF AGRICULTURE AND APPLIED SCIENCE, East Lans-
ing, Mich.; Abram M. Barch, Department of Psychology; Perceptual-Motor Learn-
ing; 2 years; $10,000.

UNIVERSITY OF MICHIGAN, Ann Arbor, Mich.; John E. Bardach, Department of
Fisheries ; Behavior of Reef Fish; 1 year; $5,100.

UnNiversity or MINNESOTA, Minneapolis, Minn.; Eugene S. Gollin, Institute of
Child Welfare ; Development of Visual and Tactual Recognition; 2 years; $14,800.

Mount HoLvoke CoLLEGE, South Hadley, Mass.; John Volkmann, Department of
Psychology; Research in Visual Perception; 1 year; $5,000.

UNiversity oF Nevapa, Reno, Nev.; Paul F. Secord, Department of Psychology;
Research Training in Experimental Psychology; 2 years; $6,800.

University or New Mexico, Albuquerque, N. Mex.; George M. Peterson, De-
partment of Psychology; Neurophysiology of Behavior; 2 years; $13,400.

NorTHWESTERN UNIVERSITY, Evanston, Ill.; John W. Cotton and Donald J. Lewis,
Department of Psychology; Experimental Investigation of Extinction; 3 years;
$22,900.

NorTHWESTERN UNIversiTY, Evanston, Ill.; Brendan A. Maher, Department of
Psychology; Frontal Area Function in Lower Animals; 15 months; $5,800.

Omnio State UNiversiTy, Columbus, Ohio; Jay M. Enoch, School of Optometry;
Amblyopia and the “Stiles-Crawford Effect”; 1 year; $5,100.

UNiveErsiTY OF OxLAHOMA, Norman, Okla.; Charles C. Carpenter, Department of
Zoology; Ethnological Studies of Reptiles; 3 years; $14,200.

PriNceTON UNIVERSITY, Princeton, N. J.; Byron A. Campbell, Department of Psy-
chology; Methodological Study of the Aversive Properties of Stimuli; 1 year;
$6,200.

PrinceroN UNiversiTy, Princeton, N. J.; Harold Gulliksen, Department of Psy-
chology; Mathematical Techniques in Psychology; 5 years; $40,300.

PrinceToN UNIveERrsITY, Princeton, N. J.; William M. Smith, Department of Psy-
chology; Visual Contour Processes; 1 year; $7,700.

SouTtHERN ILLINOIs UNIvERsiTY, Carbondale, Ill.; Israel Goldiamond, Department
of Psychology; Development of Psychophysical Techmques, 1 year; $7,200.

StanrForD UNiversITY, Stanford, Calif.; John M. Warren, Department of Psychol-
ogy; Learning in Submammalian Organisms; 2 years; $9,500.

SWARTHMORE COLLEGE, Swarthmore, Pa.; Solomon E. Asch, Department of Psy-
chology; Studies in Cognition; 3 years; $27,300.

Texas TecuNoLocicAL CoLLEGE, Lubbock, Tex.; A. Clinton Pereboom, Depart-
ment of Psychology; Role of Exploratory Drive in Learning; 1 year; $1,800.

University oF Texas, Austin, Tex.; Harold W. Stevenson, Department of Psy-
chology; Discrimination Learning; 2 years; $9,900.

Trinity UNIvERsITY, San Antonio, Tex.; Eugene A. Craig, Department of Psy-
chology; Research on Visual Processes; 1 year; $7,600.

Turrs University, Medford, Mass.; Paul D. Coleman, Department of Psychology;
Study of Auditory Localization; 1 year; $7,500,

Vassar CoLLEGE, Poughkeepsie, N. Y.; Eric G. Heinemann, Department of Psy-
chology; Simultaneous Brightness Induction in Human Vision; 2 years; $12,500.

WasHuINGTON UNiversITY, St. Louis, Mo.; Carl E. Scherric, Jr., Department of
Psychology; Psychophysical Parameters of Vibratory Perception; 2 years; $10,500.

UNIvERSITY OF WASHINGTON, Seattle, Wash.; Moncrieff H. Smith, Jr., Department
of Psychology; Aspects of Biological Motivation; 2 years; $11,400.

WesLEYAN UNiversity, Middletown, Conn.; William R. Thompson, Department
of Psychology; Influence of Stress on Behavior; 2 years; $9,400.

UN1veErsiTY oF WiscoNsIN, Madison, Wis.; John T. Emlen, Jr., Department of
Zoology; Origin and Development of Basic Behavior Patterns; 3 years; $17,000.
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UniversiTy o WisconsiN, Madison, Wis.; David A. Grant, Department of Psy-
chology; Studies in Eyelid Conditioning; 3 years; $25,000.

UNveErstTY oF WIscoNsIN, Madison, Wis.; Arthur D. Hasler, Department of Zo-
ology; Environmental Influences on Fish Behavior; 3 years; $28,000.

University oF WisconsiN, Madison, Wis.; Herschel W. Leibowitz, Department of
Psychology; Studies of Perceptual Canstancy; 1 year; $5,000.

UniversiTy oF WiscoNnsiN, Madison, Wis.; Willard R. Thurlow, Department of
Psychology ; Studies of Auditory Pattern Formation; 3 years; $17,700.

UniversiTy o Wyomine, Laramie, Wyo.; Margaret Altmann, Jackson Hole Bio-
logical Research Station; Behavior Patterns in Wild Ungulates; 1 year; $9,100.
Yare Universiry, New Haven, Conn.; Lawrence Stark, Section of Neurology, Yale
School of Medicine; Servo-Analysis of the Pupillary Reflex; 3 years; $16,800.

Regulatory Biology

ALABAMA PoLyTECHNIC INSTITUTE, Auburn, Ala.; H. E. Sauberlich, Department
of Animal Husbandry and Nutrition; Role of B Vitamins in Biosynthetic Path-
ways of Micho-Organisms; 3 years; $18,500.

UNIVERSITY OF ARIZONA, Tucson, Ariz.; Joseph T. Bagnara, Department of Zoology;
Endocrine Control of Pigmentation in Amphibia; 2 years; $7,000.

AMERICAN MuseuM oF NaturaL History, New York, N. Y.; Dorothy E. Bliss, De-
partment of Fishes and Aquatic Biology; Neurosecretory Control of Growth and
Locomotor Activity in Gecarcinus Lateralis; 3 years; $15,700.

BrookxLyN BoTanic GARDEN, Brooklyn, N. Y.; Paul R. Burkholder, Director of Re-
search; Obligate and Facultative Photoautotrophy in the Genus Chlamydomonas;
1 year; $4,650.

BrownN UNiversiTy, Providence, R. I.; Paul F. Fenton, Department of Biology;
Inherited Metabolic and Endocrine Patterns of the Mouse; 3 years; $11,550.
Bryn MAwr CoLrLEGE, Bryn Mawr, Pa.; L. Joe Berry, Department of Biology;
Metabolic Factors Related to Susceptibility to Bacterial Infection in Mice; 2 years;

$10,900.

CaLIFORNIA INSTITUTE OF TECcHNOLOGY, Pasadena, Calif.; A. van Harreveld, Di-
vision of Biology; Nature and Mechanism of Asphyxial Potentials; 2 years; $18,400.

CALIFORNIA INsTITUTE oF TEcHNOLOGY, Pasadena, Calif.; Geoffrey Keighley, Di-
vision of Biology; Factors Regulating Production of Hemoglobin and Red Cells;
3 years; $27,000.

UNiversity oF CALIFORNIA, Berkeley, Calif.; Michael Doudoroff, Department of
Bacteriology; The Biosynthesis and Function of Photosynthetic Bacterial Pig-
ments; 3 years; $26,300.

UnNiversity oF CALIFORNIA, Berkeley, Calif.; Ralph H. Kellogg and Nello Pace,
Department of Physiology; Respiratory Adjustments During Exercise and Pro-
longed Hypoxia; 15 months; $27,500.

UNiversITY OoF CALIFORNIA, Berkeley, Calif.; Wilbur B. Quay, Department of Zo-
ology; Functional Significance of the Mammalian Pineal Organ; 2 years; $15,700.

UNiversiTY OF CALIFORNIA, Berkeley, Calif.; Wilbur B. Quay, Department of Zo-
ology; Structure and Function of the Mammalian Pineal Body; 18 months; $5,800.

UNIvERSITY OF CALIFORNIA, Berkeley, Calif.; Robert C. Stebbins and Richard M.
Eakin, Museum of Vertebrate Zoology and Department of Zoology; Structure and
Function of the Parietal Eye in Reptiles; 2 years; $10,400.

University oF CALIFORNIA, Berkeley, Calif.; Yoshinori Tanada, Department of
Biological Control; Synergism Among Insect Viruses; 18 months; $6,800.

UNIVERSITY OF CALIFORNIA, Berkeley, Calif.; Morton I. Grossman, Department of
Medicine, Los Angeles, Calif.; Factors Related to Exocrine Secretory Function
of the Pancreas; 3 years; $23,500.
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UNIVERSITY OF CALIFORNIA, Berkeley, Calif.; Bernard O. Phinney, Department of
Botany and Charles A. West, Department of Chemistry, Los Angeles, Calif.;
Genetical and Biochemical Studies on Gibberellins in Higher Plants; 3 years;
$35,000.

UNIvERSITY OF CALIFORNIA, Berkeley, Calif.; Robert D. Tschirgi, School of Medi-
cine, Los Angeles, Calif.; Electrolyte Exchange Bstween Plasma and Extravascular
Fluids of the Central Nervous System; 2 years; $30,100.

UNIvERsITY OF CALIFORNIA, Berkeley, Calif.; Barbara B. Oakeson, Department of
Biological Sciences, Santa Barbara College; Histologic Cycle of the Thyroid in
Sparrows; 1 year; $2,600.

Cuarine Cross HospitaL, London, England; Alfred L. Copley, Director of Experi-
mental Research on Vascular Diseases; Role of Endothelium in Fibrin Formation,
Platelet Agglutination and. Production of Vascular Purpura; 18 months; $6,000.

University or CHicAGo, Chicago, Ill.; E. S. Guzman Barron, Department of Medi-
cine; Pathways of Glucose and Pentose Oxidation and Terminal Pathways of
Respiration in Molds; 1 year; $5,750.

UNrversity oF CHicaco, Chicago, Ill.; Lawrence Bogorad and Wayne Mcllirath,
Department of Botany; Physiology of Floral Induction and Flowering; 3 years
$23,350.

UNiversiTy o CoLorADO, Boulder, Colo.; Alfred S. Crowle, Department of Micro-
biology, School of Medicine, Denver, Colo.; The Mechanism of Acquired Immunity
to Tuberculosis; 3 years; $21,500,

CorNELL Universrty, Ithaca, N. Y.; Richard H. Barnes, School of Nutrition; Role
of Intestinal Microflora in the Nutrition of the Host Animal; 3 years; $26,200.
CornNEeLL UNIVERSITY, Ithaca, N. Y.; Donald B. Melville, Cornell University Medical

College; Significance of Ergothioneine in Mammalian Metabolism; 3 years; $37,550.

CorNELL UNIvERsITY, Ithaca, N. Y.; Jean Paul Mitsch, Department of Floriculture
and Ornamental Horticulture; Regulation of Growth of Woody Plants; 3 years;
$24,050.

CornNeELL UNIVERSITY, Ithaca, N. Y. ; Lemuel D. Wright, School of Nutrition ; Metabo-
lism and Biological Role of Mevalonic Acid; 5 years; $43,500.

Duke University, Durham, N. C.; Terry W. Johnson, Department of Botany;
The Nutrition and Metabolism of Lignicolous Marine Fungi; 3 years; $13,600.

Duxke UniversiTy, Durham, N. C.; Knut Schmidt-Nielsen, Department of Zoology;
Factors in the Rates of Oxygen Supply to Tissues; 2 years; $22,500.

FrormA StaTe UnNiversity, Tallahassee, Fla.; Dexter M. Easton, Division of
Physiology; Inhibition and Trans-Membrane Potentials in Crustacean Muscle
Fibers; 2 years; $9,200,

UnN1versITy oF FLORIDA, Gainesville, Fla.; Ernest B. Wright, Department of Physiol-
ogy; Excitation and Conduction in Nerve; 3 years; $22,600.

GEORGE WAsHINGTON CARVER FOoUNDATION, Tuskegee Institute, Ala.; James H. M .
Henderson, Department of Biology, Tuskegee Institute; Mechanism of Action of
Plant Growth Regulators; 3 years; $13,250.

UNIvERSITY OF GEORGIA, Athens, Ga.; William J. Payne, Department of Bacteriology ;
Culture and Metabolism of Marine Bacteria; 2 years; $7,000.

HAuNEMANN Mepicar CoLrLece, Philadelphia, Pa.; William L. Gaby, Division of
Microbiology ; Mechanisms of Inhibition of Antibody Formation; 2 years; $10,700.

HAaurNEMANN MEeDicaL CoLLecE, Philadelphia, Pa.; Albert C. Moat, Department of
Microbiology; Role of Biotin in the Metabolism of Yeast; 2 years; $9,000.

HarvArD UNiveRsITY, Cambridge, Mass. ; Luigi Gorini and Bernard D. Davis, Depart-
ment of Microbiology, School of Medicine; Synthesis and Secretion of Bacterial
Exocellular Proteinases; 30 months; $42,200.
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Harvarp Universrry, Cambridge, Mass. ; Paul L. Munson, Harvard School of Dental
Medicine; Interrelationships of the Adrenal Cortex, Anterior Pituitary, and
Hypothalamus; 3 years; $35,200.

Harvarp UNIvERsSITY, Cambridge, Mass.; Ralph H. Wetmore and Kenneth V.
Thimann, Biological Laboratories; Analysis of Growth and Differentiation in
Plants; 3 years; $39,000.

Haverrorp CoLLece, Haverford, Pa.; Melvin Santer, Department of Biology; Energy
Maetabolism and Carbon Assimilation in Autotrophic Bacteria; 3 years; $6,400.
Irrinois InsTiTUTE OF TECHNOLOGY, Chicago, Ill.; William Danforth, Department

of Biology; Cellular Permeability and Metabolic Regulation; 2 years; $11,550.

University or Iirinois, Urbana, IlL.; Ralph D. DeMoss, Department of Bacteriol-
ogy; Bacterial Pigments; 1 year; $4,800.

UniversiTy oF ILuivors, Urbana, Ill.; John B. Hanson, Department of Agronomy,
College of Agriculture; Effect of Plant Growth Regulators on Metabolic Activities
of Subcellular Particles From Plant Tissues; 2 years; $13,300.

Inpiana University, Bloomington, Ind.; Eugene D. Weinberg, Department of Bac-
teriology; Mutual Effects of Metallic Ions and Antimicrobial Compounds; 2 years;
$7,800.

Jouns Hopkins UniversiTy, Baltimore, Md. ; Carl Lamanna, Department of Micro-
biology; Cessation of Growth of Bacteria at Minimum Temperatures; 2 years;
$5,950.

University o Kansas, Lawrence, Kans. ; David G. Fleming, Department of Physiol-
ogy; Regulation of Food Intake in Parabiotic Rats; 2 years; $13,800.

Los ANGELES STATE COLLEGE OF APPLIED ARTS AND ScCIENCES, Los Angeles, Calif. ;
Anthony J. Andreoli, Division of Natural Sciences; Bacterial Oxidation of Aliphatic
Aldehydes; 2 years; $8,500.

UNIVERSITY OF MAINE, Orono, Maine; Harold W. Gausman, Department of Agron-
omy, Agricultural Experiment Station; Function of Chloride in Potato Nutrition;
2 years; $7,300.

MAaRINE BrorocrcaL LaBoraTory, Woods Hole, Mass.; Morris Rockstein, Depart-
ment of Physiology; Mechanisms of Orientation to Light by Starfish; 2 years;
$5,200.

MAaRrINE BrorocicaL LaBoraTory, Woods Hole, Mass.; Charles G. Wilber; Cardio-
vascular Physiology in Fish; 3 years; $3,450.

MaryMoUNT CoLLEGE, Salina, Kans.; Sister Crescentia Giersch, Rose Waller Re-
search Laboratory; Effect of Amino Acids Upon the Nutrition of Stichococcus
Bacillaris; 2 years; $2,600.

MASSACHUSETTS INSTITUTE oF TECHNOLOGY, Cambridge, Mass.; Edward Herbert,
Department of Biology; Synthesis of Ribonucleic Acid in Cell-Free Systems; 2
years; $10,700.

MASSACHUSETTS INSTITUTE oF TecuNoLocy, Cambridge, Mass.; Warren S. Mec-
Culloch, Research Laboratory of Electronics; Transmission of Signals Across the
Central Nervous System; 2 years; $28,400.

UNIvERSITY OF MASSACHUSETTS, Amherst, Mass.; Henry N. Little, Department of
Chemistry; Effect of Amino-Triazole on Higher Plants and Other Organisms; 2
years; $10,750.

UNIVERSITY OF MASSACHUSETTS, Amherst, Mass.; John G. Moner, Department of
Zoology; The Nature and Action of Substances Which Stimulate Cell Division;
3 years; $16,000.

MicHIGAN STATE UNIVERSITY OF AGRICULTURE AND APPLIED SCIENCE, East Lansing,
Mich; Edward C. Cantino, Department of Botany and Plant Pathology; Metabolic
and Morphogenetic Relationships and Light Induced Growth in Fungi; 30 months;

$12,500.
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UNIVERSITY OF MICHIGAN, Ann Arbor, Mich.; Alfred S. Sussman, Department of
Botany; Dormancy in Ascospores of Neurospora; 2 years; $10,000.

UNIvERsITY OF Missouri, Columbia, Mo.; Boyd L. O’Dell, Department of Agri-
culture; Unidentified Nutrients Required by the Guinea Pig; 2 years; $10,000.
New EncLAND INSTITUTE FOrR MEDICAL REsearcH, Ridgefield, Conn.; John H.
Heller, Director; Role of the Reticuloendothelial System in the Metabolism of

Certain Proteins; 2 years; $12,100.

New York University, New York, N. Y.; Isidor Greenwald, Department of Bio-
logical Chemistry; Thyriod Function From Historical Data; 2 years; $5,400.
NEw York Universrty, New York, N. Y.; Alwin M. Pappenheimer, Jr., Depart-
ment of Microbiology, Bellevue Medical Center; The Mode of Action of Diphtheria

Toxin; 3 years; $60,200.

New York ZooLociCAL Society, New York, N. Y.; Thomas Goreau, University
College of the West Indies, Mona, Jamaica; Physiology of Reef Building Corals; 2
years; $17,750.

NORTHWESTERN UNIVERsITY, Evanston, Ill.; David P. Earle, Department of Medi-
cine, Chicago, Ill.; In Vivo Role of Complement; 2 years; $12,400.

NoRTHWESTERN UNIvERsITY, Evanston, Ill.; Albert Wolfson, Department of Bio-
logical Sciences; Metabolic and Endocrine Factors in the Regulation of Bird
Migration; 3 years; $26,600.

Omnio University, Athens, Ohio; Charles H. Southwick, Department of Zoology;
Adrenal Responses of Rodents to Behavioral Stress; 2 years; $5,650.

UniversiTy oF OrReGON, Eugene, Oreg.; Jacob Straus, Department of Biology; Bio-
synthesis of Anthocyanin in Corn Endosperm Tissue Cultures; 3 years; $17,200.

UNIVERSITY OF PENNsYLvANIA, Philadelphia, Pa.; Harry E. Morton and Paul F.
Smith, Department of Microbiology; Nutrition and Metabolism of the Pleuro-
pneumonia-Like Group of Organisms; 2 years; $13,500.

UNIVERSITY OF PENNSYLVANIA, Philadelphia, Pa.; Alex Shrift, Department of Botany;
Role of Sulfur-Containing Amino Acids in Cell Division; 2 years; $11,000.

UNIVERSITY OF PENNSYLVANIA, Philadelphia, Pa.; George F. Springer, Pepper Labo-
ratory of Clinical Medicine; Nature of Blood Group Active Substances From Bac-
teria and Higher Plants; 3 years; $20,000.

Purbue Researcr FounpaTion, Lafayette, Ind.; Merwin Moskowitz, Department
of Biological Sciences, Purdue University; Propagation of Macrophages in Tissue
Culture; 3 years; $21,500.

Queen’s University, Kingston, Ontario, Canada; H. Arliss Denyes, Department
of Zoology; Function of Cortical Tubular Cells in Acclimation and Hibernation;
1 year; $3,200.

Rice InsTiTUTE, Houston, Tex.; Jack W. Daugherty, Department of Biology; The
Role of the Hepatopancreas of the Snail in Metabolic Processes; 2 years; $13,600.

UNIVERSITY OF ROCHESTER, Rochester, N. Y.; E. F. Adolph, Department of Physi-
ology; Development of Regulatory Mechanisms in Individual Animals; 3 years;
$24,000. ,

UnNiversiTy oF RoCHESTER, Rochester, N. Y.; E. S. Nasset, Department of Physi-
ology; Influence of the Thyroid Gland on the Secretion of Gastric Juice; 3 years;
$34,500.

RuTtcers, TuE STATE UNIversiTy, New Brunswick, N. J.; Hans Fisher, Department
of Poultry Husbandry; Amino Acid Requirements for Growth and Egg Production;
3 years; $22,500.

Rurcers, THE STaATE UNIvERsiTY, New Brunswick, N. J.; James C. Hall, Division
of Natural Sciences, Newark College of Arts and Sciences; Effect of Insulin on
Carbohydrate Oxidation by Mitochondrial Preparations; 2 years; $12,150.
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Scripps CLiNIC AND RESEARCH FounpaTION, La Jolla, Calif.; Henry I. Nakada,
Division of Laboratories; Metabolism of Glyoxylic Acid by Mammalian Tissues;
2 years; $8,050.

SurrasoNIAN INsTrTUTION, Washington, D. C.; Robert B. Withrow, Astrophysical
Observatory; Photoregulation of Growth in Plants; 3 years; $27,000.

UNiversiTy oF SourR DAkOTA, Vermillion, S. Dak.; Alworth D. Larson, Depart-
ment of Microbiology and Public Health; Factors Involved in the Utilization of
Valine Isomers by Bacteria; 1 year; $3,000.

Stanrorp UNIvErsrry, Stanford, Calif.; Winslow R. Briggs, Department of Biolog-
ical Sciences; Growth Limiting Factors in Ferns; 3 years; $9,150.

Sranvorp UNiversiTY, Stanford, Calif.; O. H. Robertson, Department of Biology;
Relation of Increased Endocrine Activity to Post-Spawning Degenerative Changes
in Fishes; 3 years; $5,400.

StaNrorp UNiversiTy, Stanford, Calif.; Philip E. Smith, Department of Anatomy;
Influence of the Hypophysis on Endometrial Response to Estrogen; 2 years; $9,900.

Syracuse UNIvERsrTY, Syracuse, N. Y.; Verner J. Wulff and Donald A. Kennedy,
Department of Zoology; Light Initiated Photo-Chemical Events in the Visual
Process; 3 years; $27,900.

University or TENNESSEE, Knoxville, Tenn.; Friedrich P. J. Diecke, Department
of Physiology, Memphis, Tenn.; Olfactory Sense in Mammals; 3 years; $17,900.

UNIvERsITY OF TENNESSEE, Knoxville, Tenn.; D. Frank Holtman, Department of
Bacteriology; Role of Amino Acids in the Host-Parasite Relationship; 2 years;
$10,500.

UNiversity oF TENNESSEE, Knoxville, Tenn.; Samuel R. Tipton, Department of
Zoology and Entomology; The Role of Thyroidal and Adrenocortical Hormones
in Certain Enzymatic Activities; 2 years; $10,300.

TExAs AGRICULTURAL AND MECHANICAL CoLLEGE SysTeEM, College Station, Tex.;
Samuel P. Johnson, Department of Plant Physiology and Pathology; Effect of Red
and Far Red Light on Growth and Development of Plants; 2 years; $2,100.

TexAs AGRICULTURAL EXPERIMENT STATION, College Station, Tex.; James L. Liver-
man, Department of Biochemistry and Nutrition; Metabolic Interrelationships of
the Photoperiodic Response in Plants; 3 years; $32,100.

UNIVERSITY OF TExAs, Austin, Tex.; J. Allen Scott and Etta Mae Macdonald,
Medical Branch, Galveston, Texas; Nature of Racial or Species Immunity; 3
years; $24,200.

University oF UtAm, Salt Lake City, Utah; Alan K. Done, Department of Pedi-
atrics; Role of Ascorbic Acid in Adrenal Cortical Function; 3 years; $23,650.
VanperBILT UNIvERSITY, Nashville, Tenn.; Jane H. Park, Department of Physiol-
ogy, School of Medicine ; Mechanisms of Hormonal Regulation of Oxidative Phos-

phorylation; 2 years; $13,100.

UNIVERSITY OF VERMONT AND STATE AGRICULTURAL COLLEGE, Burlington, Vt.;
Calvin Hanna, Department of Pharmacology, School of Medicine; Nature of
Tachyphylaxis; 3 years; $16,000.

UNIVERSITY OF VERMONT AND STATE AGRICULTURAL COLLEGE, Burlington, Vt.;
Thomas Sproston, Jr., Department of Botany; Production of the Fruiting Bodies
in Sclerotinia Trifoliorum; 2 years; $5,500.

Wasasu CoLLecE, Crawfordsville, Ind.; Willis H. Johnson, Department of Biology;
Nutritive Requirements of Paramecium Multimicronucleatum for Growth in
Sterile Culture; 2 years; $5,300.

StAaTE CoLLEGE OF WasHINGTON, Pullman, Wash.; N. Higinbotham, Department
of Botany; Interaction of Auxin and Salts in Rubidium Uptake by Excised Plant
Tissue; 1 year; $8,000.
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UNIVERSITY oF WASHINGTON, Scattle, Wash.; Arthur W. Martin and David Duane
Chapman, Department of Zoology; Copper Metabolism in Molluscs; 2 years;
$3,800.

UNIVERSITY OF WASHINGTON, Seattle, Wash.; Richard B. Walker, Department of
Botany; Mineral Nutrition of Plants Endemic to Serpentine Soils; 3 years; $8,200.

WasHINGTON UNIVERSITY, St. Louis, Mo.; Roy R. Peterson, Department of Anat-
omy; Cytology of the Adenohypophysis; 2 years; $10,000.

WasHINGTON UNIVERSITY, St. Louis, Mo.; Theodor Rosebury, Department of Bac-
teriology ; Interactions of Microorganisms Indigenous to Man; 1 year; $10,000.
WesTERN REsErRVE UNIvERsiTy, Cleveland, Ohio; Stanley F. Patten, Jr., Depart-

ment of Anatomy, School of Medicine; Fate of the Lymphocyte; 2 years; $9,600.

UNIVERSITY OF WiscoNsIN, Madison, Wis.; George W. Keitt, Department of Plant
Pathology; Nature of Parasitism and Disease Resistance; 3 years; $19,700.

UNIVERSITY OF WiscoNsIN, Madison, Wis.; Dexter S. Goldman, John W. Porter,
and Alfonso B. Falcone, Institute of Enzyme Research, Department of Physiolog-
ical Chemistry and Department of Medicine; Recording Spectrophotometer for
Biological Research; 2 years; $8,500.

UNiversiTy oF WiscoNsIN, Madison, Wis.; Stanley G. Knight, Department of Bac-
teriology ; Metabolism of Filamentous Fungi with Special Reference to Penicillium
Chrysogenum; 3 years; $16,100.

UNIVERSITY oF WiscoNsIN, Madison, Wis.; Henry A. Lardy, Institute for Enzyme
Research; Respiration and Oxidative Phosphorylation of Brain Mitochondria; 2
years; $11,500.

UNIVERSITY OF WISCONSIN, Madison, Wis.; W. H. McShan and Roland K. Meyer,
Department of Zoology; Production and Mechanism of Release of Gonadotrophin
and ACTH From Horse and Rat Pituitary Glands; 3 years; $29,600.

UNIVERSITY OF WisconsIN, Madison, Wis.; Peter R. Moore, Department of Phar-
macology, The Medical School ; Multiple Nature of Alkaline Phosphatase; 3 years;
$20,700.

UNIVERSITY OF WIscONSIN, Madison, Wis.; F. M. Strong, Department of Biochem-
istry; Chemistry and Metabolism of Biologically Active Substances; 5 years;
$39,700.

UNIVERSITY OF WIsCONSIN, Madison, Wis.; Duard L. Walker, Department of Med-
ical Microbiology; Multiplication of Mutant Viral Strains; 2 years; $23,200.
UNIvERsITY OF WisconsIN, Madison, Wis.; P. W. Wilson and R. H. Burris, De-
partment of Biochemistry; Biological Fixation of Nitrogen; 3 years; $28,300.
WORCESTER FOUNDATION FOR EXPERIMENTAL BloLocy, Shrewsbury, Mass.; Oscar
Hechter; Influence of Insulin and Other Factors on the Sugar-Transfer Mechanism

in Muscle; 3 years; $31,800.

YaLe University, New Haven, Conn.; Arthur W. Galston, Department of Plant
Science; Light-Controlled Growth Reactions in Plants; 18 months; $7,600.

YaLe University, New Haven, Conn.; Alexander Mauro, Department of Physi-
ology; Electrophysiological Study of the Knife Fishes; 3 years; $15,100.

YaLe University, New Haven, Conn.; Leonard M. Passano, Department of Zoology;
Sensory Integration in Lower Invertebrates; 3 years ; $19,150.

YarLe University, New Haven, Conn.; Grace E. Pickford, The Bingham Oceano-
graphic Laboratory; Endocrine Regulation of Metabolic Functions in Teleost
Fishes; 3 years; $20,700.

YaLe University, New Haven, Conn. ; Wolf Vishniac, Department of Microbiology ;
Enzymatic Reactions in Photosynthesis and Chemosynthesis; 3 years; $16,300.
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Sociophysical Sciences

UNIVERSITY OF ALABAMA, University, Ala.; Benjamin C. Moffett, Jr., Department
of Anatomy, Medical Center; Birmingham, Ala.; Early History of Arthrology;
1 year; $1,900.

AMERICAN ACADEMY OF ARTS AND SCIENCES, Boston, Mass.; Philipp G. Frank, De-
partment of Physics; Acceptance of Scientific Theories; 1 year; $10,650.

AnTiocH CoLLEGE, Yellow Springs, Ohio; Julian Blau, Department of Mathematics;
Balanced Tables and Functions in Mathematical Economics; 1 year; $10,000.

CorumBia University, New York, N. Y.; R. Duncan Luce, Bureau of Applied
Social Research; Mathematics of Imperfect Discrimination; 2 years; $12,900.

CorNELL UNIVERsITY, Ithaca, N. Y.; Howard B. Adelmann, Department of Zoology;
Evolution of Embryology; 3 years; $24,150.

UniversiTy oF Kansas, Lawrence, Kans.; Robert E. Schofield, Department of
History; Scientific Research in Eighteenth Century England; 3 years; $6,300.

Lenior UNiversity, Bethlehem, Pa.; Adolph Grunbaum, Department of Philos-
ophy; Philosophy of Fundamental Physical Theory; 2 years; $5,200.

UNIVERSITY OF MICHIGAN, Ann Arbor, Mich.; Dorwin Cartwright, Research Cen-
ter for Group Dynamics; Information and Cognition in the Communication Proc-
ess; 2 years; $16,300.

UNiversiTy or MINNEsoTA, Minneapolis, Minn.; Herbert Feigl, Minnesota Center
for Philosophy of Science; Philosophical Foundations of Physics and the Compara-
tive Methodology of Science; 2 years; $21,800.

NarioNAL Bureau or Economic ResearcH, Inc., New York, N. Y.; Geoffrey H.
Moore and Julius Shiskin, Department of Physics; Application of Electronic Com-
puters to the Analysis of Economic Statistics; 2 years; $27,200.

UniversiTy or NoTRe Dame, Notre Dame, Ind.; Ernan McMullin, Department of
Philosophy ; Implications of the Quantum Principle of Uncertainty; 1 year; $3,400.

YarLe University, New Haven, Conn.; Robert Summers, Cowles Foundation for
Research in Economics; 4 Sampling Experiment Investigation of Alternative Pro-
cedures for Parameter Estimation; 2 years; $14,300.

Systematic Biology

AMERICAN Museum oF NaturaL History, New York, N. Y.; Mont A. Cazier,
Department of Insects and Spiders; Revision of the Genus Diplotaxis; 1 year;
$3,500.

AMERICAN MuseumM oF NaruraL History, New York, N. Y.; Albert Schwartz,
Department of Amphibians and Reptiles; Systematics and Zoogeography of the
Genus Eleutherodactylus; 2 years; $6,200.

AMHERST COLLEGE, Amherst, Mass.; Albert E. Wood, Department of Biology;
Evolution of the Paramyidae; 1 year; $3,000.

UNIVERSITY OF ARIZONA, Tucson, Ariz.; Charles T. Mason, Jr., The Herbarium ;
Inter-Relationships of the Western North American Gentians; 3 years; $2,500.
Bernice P. Bisaor Museum, Honoluly, T. H.; R. H. van Zwaluwenberg, Honorary

Associate in Entomology; Elateridae of Oceania and New Guinea; 1 year; $8,000.

Boston UNIvERsiTY, Boston, Mass.; Arthur G. Humes, Department of Biology;
Copepoda (Crustacae) of Africa and Madagascar; 2 years; $5,000.

BrowN UNIVERsITY, Providence, R. I.; George L. Church, Department of Botany;
Origin of Species Complexes in the Grass Genus Elymus; 2 years; $3,400.

CALIFORNIA ACADEMY OF SCIENCES, San Francisco, Calif.; Edward S. Ross, Depart-
ment of Entomology; A Monograph of the Insect Order Embioptera; 1 year;
$6,000.
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UNIVERSITY OF CALIFORNIA, Berkeley, Calif.; Paul R. Needham, Department of
Zoology ; Systematics of Salmo Gairdneri; 1 year; $2,100.

UNIVERSITY OF CALIFORNIA, Berkeley, Calif.; George F. Papenfuss, Department of
Botany; Marine Algal Flora of South Africa; 3 years; $15,000.

UNIVERSITY OF CALIFORNIA, Berkeley, Calif.; Louis K. Mann, Experiment Station,
Davis, Calif.; Systematics and Evolution of the Genus Allium; 3 years; $14,700.
UNIversiTY OF CALIFORNIA, Berkeley, Calif.; John N. Belkin, Department of

Entomology, Los Angeles, Calif.; Mosquitoes of the South Pacific; 2 years; $8,000.

UNIVERSITY OF CALIFORNIA, Berkeley, Calif.; Thomas R. Howell, Department of
Zoology, Los Angeles, Calif; Avifauna of Nicaragua; 1 year; $11,500.

UNIVERSITY OF CALIFORNIA, Berkeley, Calif.; Harlan Lewis, Department of Botany,
Los Angeles, Calif.; Systematics of the Family Onagraceae; 3 years; $11,000.

UNIVERSITY OF CALIFORNIA, Berkeley, Calif.; C. H. Muller, Department of Bio-
logical Sciences, Santa Barbara, Calif.; Evolution and Taxonomy of American
Oaks; 3 years; $16,800.

Cxicaco ACADEMY OF SciEnces, Chicago, Ill.; Howard K. Gloyd; The Crotalid

. Snake Genus Agkistrodon; 1 year; $2,000.

Cuicaco Naturar HisTory Museum, Chicago, Iil.; Philip Hershkovitz, Division
of Mammals; 4 Check-List of Recent Land Mammals of South America; 3 years;
$8,000.

Cricaco Naturar HisTory Museum, Chicago, Ill.; Julian A. Steyermark, Depart-
ment of Botany; Revised Catalogue of Missouri Flora; 1 year; $2,800.

UNIversiTY oF CHICAco, Chicago, 11l.; Alfred E. Emerson, Department of Zoology;
Taxonomic and Phylogenetic Studies of Termites; 1 year; $10,500.

COLORADO AGRICULRURAL AND MEcHANICAL CoLLEGE, Fort Collins, Colo.; Victor B.
Scheffer; Zoological Significance of the Pinnipedia; 1 year; $8,500.

CorNELL University, Ithaca, N. Y.; Helen J. Illick, Biology Department, Russell
Sage College, Troy, N. Y.; Morphology of the Lateral-Line System in Cyprinidae;
2 years; $3,400.

CorNELL UniversITy, Ithaca, N. Y.; Edward C. Raney, Department of Conserva-
tion, Agricultural Experiment Station; Systematics and Distribution of Fishes of
Eastern United States; 3 years; $9,000.

CRANBROOK INSTITUTE oF SCIENCE, Bloomfield Hills, Mich.; Warren P. Stoutamire,
Assistant Botanist; Cytotaxonomy of Gaillardia; 3 years; $3,600.

Dartmout CoLLEGE, Hanover, N. H.; Carl L. Wilson, Department of Botany;
Floral Anatomy of the Dilleniaceae; 1 year; $3,500.

DePauw University, Greencastle, Ind., T. G. Yuncker, Department of Botany and
Bacteriology; Revision of the Plant Family Piperaceae in Brazil; 3 years; $5,000.

Duke University, Durham, N. C.; Lewis E. Anderson, Department of Botany;
Renovation of the Grout Reference Slide Collection; 2 years; $8,500.

Duxke University, Durham, N. C.; William L. Culberson, Department of Botany;
Taxonomic Studies on the Lichen Flora of North America; 1 year; $6,500.

FrormA STATE UNIVERsITY, Tallahassee, Fla.; Ruth S. Breen, Department of Botany;
An Illustrated Guide to the Mosses of Florida; 2 years; $5,000.

UniversiTy oF FLOrDA, Gainesville, Fla.; Walter Auffenberg, Department of
Biology; Vertebrate Fauna of the Greater Antilles; 2 years; $6,000.

Gonzaca UNIVERsSITY, Spokane, Wash.; Ronald A. Ward, Department of Biology;
Speciation and Host-Relationships of Mallophaga; 3 years; $4,000.

Harvarp University, Cambridge, Mass.; Robert L. Dressler, Gray Herbarium;
Geographic Significance of the Tamaulipan Flora; 2 years; $5,500.

HarvARD UNIvErsiTy, Cambridge, Mass.; Richard A. Howard, Arnold Arboretum;
Vascular Patterns in Petioles of Woody Flowering Plants; 2 years; $5,000,
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University or Hawan, Honolulu, T. H.; Albert H. Banner, Department of Zoology ;
Zoogeography of the Alpheidae in the Central Pacific; 1 year; $5,300.

UNiversity or Hawan, Honolulu, T. H.; D. Elmo Hardy, Department of Entomol-
ogy; Diptera of Hawaii; 3 years; $6,600.

University or Hawan, Honolulu, T. H.; Harold St. John, Department of Botany;
Pandanus of the Pacific Islands; 1 year; $9,600.

UnNiversity oF IvuiNos, Urbana, Ill; John O. Corliss, Department of Zoology ;
Systematics and Genetics of Ciliated Protozoa; 3 years; $17,000.

INpIANA Universrty, Bloomington, Ind.; L. S. McClung, Department of Bacteriol-
ogy; Taxonomy of Anaerobic Bacteria (Genus Clostridium) ; 3 years; $10,400.
InpiANA University, Bloomington, Ind.; Frank N. Young, Department of Zoology ;

Ecology and Taxonomy of Aquatic Coleoptera; 3 years; $1,600.

TIowa STATE COLLEGE OF AGRICULTURE AND MEGHANIC ARTS, Ames, Iowa; Martin
J. Ulmer, Department of Zoology and Entomology ; Studies of Digenetic Trematodes
and Other Helminths; 2 years; $5,700,

University oF Kansas, Lawrence, Kans.; H. B. Hungerford, Department of Ento-
mology; Aquatic and Semi-Aquatic Hemiptera of the World; 3 years; $15,000.
University ofF Kansas, Lawrence, Kans.; Charles D. Michener, Department of
Entomology; Phylogenetic Taxonomy of South American Hymenoptera; 2 years;

$9,000.

Los AncGeLES STATE COLLEGE OF APPLIED ARTS AND SCIENCES, Los Angeles, Calif.;
Richard M. Straw, Department of Botany; Taxonomy of the Mexican Species of
Penstemon; 3 years; $7,500.

LoyorA University, New Orleans, La.; Walter G. Moore, Department of Biological
Sciences; Variation in Natural and Experimental Populations of Anostraca; 1 year;
$2,300.

Mercer University, Macon, Ga.; David W. Johnston, Department of Biology;
Bio-Systematics of North American Species of Corvus; 2 years; $3,400.

UNIVERSITY OF Miami, Coral Gables, Fla.; Lauren C. Gilman, Department of
Zoology; Variation in Paramecium Caudatum; 2 years; $5,000.

UN1vERsITY OF Miam1, Coral Gables, Fla.; Richard Robins, The Marine Laboratory;
The Inshore Fish Fauna of the Florida Keys; 2 years; $10,000.

Un1versiTy oF Miami, Coral Gables, Fla.; Gilbert L. Voss. The Marine Laboratory;
Cephalopods of the Philippine Islands; 2 years; $5,600.

MicHIGAN STATE UNIVERSITY OF AGRICULTURE AND APPLIED SCIENCE, East Lansing,
Mich.; George W. Gillett, Department of Botany and Plant Pathology; Flora of
Lassen Volcanic National Park; 2 years; $3,000.

UNIvERsITY OF MIcHIGAN, Ann Arbor, Mich. ; R. J. Lowry and A. H. Smith, Depart-
ment of Botany; Cytology of the Fleshy Hymenomycetes in Relation to Their
Phylogeny; 2 years $10,600.

UNIVERSITY OF MICHIGAN, Ann Arbor, Mich.; Rogers McVaugh, Department of
Botany; Vascular Flora of Jalisco; 3 years; $14,700.

UNIVERSITY OF MICHIGAN, Ann Arbor, Mich. ; Henry K. Townes, Museum of Zoology ;
Taxonomic Monographs of Nearctic Ichneumonidae; 3 years; $17,000.

UNIVERsITY OF MINNESOTA, Minneapolis, Minn.; Alexander A. Granovsky, Depart-
ment of Entomology and Economic Zoology; Taxonomic Studies of Aphid Fauna;
2 years; $7,000.

Missourt BotanicAL GARDEN, St. Louis, Mo.; Hugh C. Cutler, Assistant Director;
History of Corn and Cultivated Cucurbita; 2 years; $4,700.

Missourt Boranicar GarbEN, St. Louis, Mo.; Robert E. Woodson, Jr., Senior
Taxonomist; Flora of Panama; 3 years; $15,000.
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NATIONAL ACADEMY OF ScIENCES-NATIONAL REsEarcH Councit, Washington, D. C.;
Tracy I. Storer, Department of Zoology, University of California, Davis, Calif.;
Biological and Ecological Study of Rats on Pacific Islands; 2 years; $11,500.

CorrLecE oF NEw RocrELLE, New Rochelle, N. Y.; Mary Dora Rogick, Department
of Biology ; Bryozoa of the Antarctic; 2 years; $2,700.

NEw York BoTanicaL GarpeENn, New York, N. Y.; Donald P. Rogers, Curator;
Lower Basidiomycetes of Oregon; 2 years; $10,000.

New York ZooLocicAL Sociery, New York, N. Y.; Myron Gordon, Genetics Labo-
ratory; A Biological Synthesis of the Poeciliid Fishes; 2 years; $7,500.

Omnio ACADEMY oF SciENces, Cincinnati, Ohio; E. Lucy Braun, Department of
Botany; Vascular Flora of Ohio; 3 years; $12,000.

Om10 WesLEYaAN UnNiversity, Delaware, Ohio; Robert W. Long, Jr., Department
of Botany; Natural Hybridization of Perennial Sunflowers; 2 years; $3,000.

OReGON STATE CoLLEGE, Corvallis, Oreg.; Albert N. Steward, Department of
Botany; An Illustrated Key to Aquatic Plants of the Pacific Northwest; 2 years;
$4,100.

UNIVERSITY OF PENNSYLVANIA, Philadelphia, Pa.; Hui-Lin Li, Morris Arboretum;
Trees and Shrubs of Formosa; 2 years; $6,400.

UNIvERsITY OF PrrTsBurcH, Pittsburgh, Pa.; Malcolm T. Jollie, Department of
Biological Sciences; Phylogeny of the Falconiformes; 1 year; $2,300.

Pomona CoLLEGE, Claremont, Calif.; Lyman Benson, Department of Botany; Cacti
of United States and Canada; 3 years; $8,000.

PorTLAND STATE COLLEGE, Portland, Oreg.; James A. Macnab, Division of Science;
Systematic Study of Endemic Earthworms; 2 years; $9,000.

Purpue Researcu Founpation, Lafayette, Ind.; John S. Karling, Department of
Biological Sciences, Purdue University; 4 Monographic Study of Synchytrium; 3
years; $16,700.

ResearcE FOUNDATION oF STATE UNiversity oF New York, Syracuse, N. Y,
Josiah L. Lowe, College of Forestry, Syracuse, N. Y.; Polyporaceae of North
America; 2 years; $7,000.

Un1versity or Ruobe Istanp, Kingston, R. I.; Richard D. Wood, Department of
Botany ; Revision of Characeae Taxonomy; 2 years; $15,000.

Rurcers, Tae STaTE UNiversity, New Brunswick, N. J.; Alan A. Boyden, Depart-
ment of Zoology; Classification of Representative Groups of Vertebrate Through
Serological Studies; 2 years; $18,000.

SmrTrsoNIaN INsTITUTION, Washington, D. C.; J. F. Gates Clarke, Department of
Zoology; Systematic Studies of Cerambycidae (Wood Boring Beetles); 1 year;
$21,600.

SMITHSONIAN INsTITUTION, Washington, D. C.; G. Arthur Cooper, Department of
Geology; Morphology and Paleoecology of Permian Brachiopods; 4 years; $31,200.

SMITHSONIAN INSTITUTION, Washington, D. C.; Conrad V. Morton, Department of
Botany; Studies of Type Specimens of Ferns; 2 years; $14,900.

SouTHERN MEeTHODIST UNIVERSITY, Dallas, Tex.; William B. Stallcup, Department
of Biology; Serological Techniques in Avian Taxonomy; 2 years; $2,800.

STANFORD UNIVERSITY, Stanford, Calif.; Victor C. Twitty, Department of Biological
Sciences; Biology of the Californian Species of Taricha; 3 years; $24,800.

SwARTHMORE COLLEGE, Swarthmore, Pa.; Neal A. Weber, Department of Biology;
Fungus-Growing Ants and Their Fungi; 2 years; $5,000.

UNIVERSITY oF TENNESSEE, Knoxville, Tenn.; L. R. Hesler, College of Liberal Arts;
Taxonomic Study of Agaricales of the Southeastern United States; 3 years; $8,500.

UniversiTy oF TENNEssEE, Knoxville, Tenn.; A. J. Sharp, Department of Botany;
Vascular Plants of Tennessee; 1 year; $975.

UniversiTy oF TExas, Austin, Tex.; R. K. Selander, Department of Zoology; S pe-
ciation in Mexican Jays and Wrens; 2 years; $6,000.
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TurLANE UNiversity, New Orleans, La.; Royal D. Suttkus, Department of Zoology;
Speciation in the Subgenus Pteronotropis; 1 year; $4,000.

UnioN UNiversITY, Jackson, Tenn.; Allan F. Archer, Biology Department; Antil-
lean-Caribbean Fauna of Spiders and Other Arachnida; 1 year; $3,200.

VaLpParaiso UNiversiTy, Valparaiso, Ind.; Carl H. Krekeler, Department of Bi-
ology; Systematic Studies of Cavericolous Coleoptera; 1 year; $2,600.

UNIVERSITY OF VERMONT AND STATE AGRICULTURAL CoLLEGE, Burlington, Vt.; Hu-
bert W. Voglemann, Pringle Harbarium; 4 Study of Pringle’s Undistributed Bo-
tanical Collections; 1 year; $2,500.

UNIVERSITY OF VIRGINIA, Charlottesville, Va.; Walter S. Flory, Jr., Blandy Experi-
mental Farm, Boyce, Va.; Phylogeny in the Amaryllidaceae; 3 years; $10,200.
WasxiNegTOoN UNIveERsITY, St. Louis, Mo.; Robert E. Woodson, Henry Shaw School
of Botany; Analysis of Peripheral Populations of Asclepias Tuberosa; 2 years;

$5,500.

STATE CoLLEGE OF WASHINGTON, Pullman, Wash. ; Lars Z. Brundin, Department of
Entomology; Taxonomy, Ecology, and Distribution of Chironomidae; 1 year;
$1,700.

WEesT VIrRGINIA UNIVERSITY, Morgantown, W. Va.; Mason E. Hale, Jr., Department
of Biology; Lichens of West Virginia; 2 years; $3,800.

YALe University, New Haven, Conn.; Theodore Delevoryas, Department of Botany;
Morphological Investigations of Cycadeoidales; 3 years; $7,700.

YALE Universty, New Haven, Conn.; John R. Reeder, Osborn Botanical Labora-
tory; Taxonomy and Phylogeny of the Gramineae; 2 years; $8,500.

General

AcADEMY OF NATURAL SCIENCES OF PHILADELPHIA, Philadelphia, Pa.; H. Radclyffe
Roberts, Director; Systematic Biology Collections; 3 years; $84,000.

AMERICAN INSTITUTE OF BrorocicaL Sciences, Washington, D. C.; E. G. Butler,
President, Executive Committee of the American Society of Zoologists; Policies
and Future Activities of the American Society of Zoologists; 2 years; $11,500.

BerMuDA BioLogiCAL STATION, St. George’s West, Bermuda; W. H. Sutcliffe, Jr.,
Director; Repair and Improvement of Research Facilities; 4 years; $19,000.

BrowN UN1versiTy, Providence, R. I.; Z. R. Bliss, Department of Engineering;
Summer Investigations in Chemistry, Engineering, and Physics; 3 months; $9,000.

UNIVERsITY OF BurraLo, Buffalo, N. Y.; Sidney Shulman, Chairman, Student Re-
search Fellowship Committee; Shori-Term Research by Medical Students; 3
years; $9,000.

Boston UNIVERSITY, Boston, Mass.; L. J. Reyna, Department of Psychology; Reno-
vation of the Boston University Psychology Laboratory; 1 year; $25,800.

CavirorniA INsTITUTE OF TECHNOLOGY, Pasadena, Calif.; G. D. McCann, Depart-
ment of Electrical Engineering; Computing Research; 1 year; $38,000.

CALiForRNIA INSTITUTE OF TEcHNOLOGY, Pasadena, Calif.; G. W. Beadle, Chair-
man, Division of Biology; Thesis Research by Graduate Students in Biology; 3
years; $20,700.

CaLirorNIA INSTITUTE oF TECHNoOLOGY, Pasadena, Calif.; F. W. Went, Division
of Biology; A Mobile Research Laboratory for Desert Ecology; 2 years; $30,000.
UN1vErsITY OF CALIFORNIA, Berkeley, Calif.; Otto Struve, Department of Astron-

omy; Computing Research; 1 year; $50,000.

UNIVERSITY OF CALIFORNIA, Berkeley, Calif.; Sherburne F. Cook, Professor of Phys-
iology and Chairman, University of California Advisory Committee on High Al-
titude Research; Construction of an Electrical Power Transmission Line for the
White Mountain Research Station; 2 years; $132,000.
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CARLETON CoLLEGE, Northfield, Minn.; Thurlo B. Thomas, Department of Biology;
Basic Research in Biology by Undergraduate and High School Students; 3 years;
$22,300.

University oF Cuicaco, Chicago, Ill.; A. A. Albert, Chairman, Survey Commit-
tee; Survey of Research Potential and Training in the Mathematical Sciences;
6 months; $15,000.

UniversiTy oF Cricaco, Chicago, Ill.; George V. Le Roy, Associate Dean, Division
of Biological Sciences; Short-Term Research by Medical Students; 3 years; $12,000.

CorRNELL UNIVERsITY, Ithaca, N. Y.; J. B. Rosser, Computing Center; Computing
Research; 2 years; $50,000.

CorNELL UNIversrty, Ithaca, N. Y.; Lawrence W. Hanlon, Associate Dean, Medi-
cal College, New York, N. Y.; Short-Term Research by Medical Students; 3 years;
$12,000.

Duke UNiversiTy, Durham, N. C.; C. G. Bookout, Director, Duke University Ma-
rine Laboratory; Research and Training at the Duke University Marine Labo-
ratory; 3 years; $25,000.

Emory UNiversity, Emory University, Ga.; Carl C. Pfeiffer, Director, Division of
Basic Health Sciences; Short-Term Research by Medical Students; 3 years;
$12,000.

GuLr CoasT REsEArRcH LaBOraTORY, Ocean Springs, Miss.; Gordon Gunter, Di-
rector; Research and Training at the Gulf Coast Research Laboratory; 1 year;
$3,000.

HAENEMANN MEeDIcAL CoLLEGE AND HospitaL, Philadelphia, Pa.; Harold A. Tag-
gart, Acting Dean; Short-Term Research by Medical Students; 1 year; $2,400.
Harvarp UNIvErsiTy, Cambridge, Mass.; Henry C. Meadow, Assistant Dean; Short-

Term Research by Medical Students; 3 years; $15,000.

HicurLanps BroLocicaL Station, Highlands, N. C.; Thelma Howell, Executive Di-
rector; Improvement of Facilities at the Highlands Biological Station; 3 years;
$60,000.

UNivErsITY oF IrLiNois, Urbana, Ill.; Milan Novak, Associate Dean, Chicago Pro-
fessional Colleges, Chicago, Illinois; Short-Term Research by Medical Students;
3 years; $12,000.

INDIANA UNIVERSITY, Bloomington, Ind.; Dean Fraser, Department of Bacteriology;
An Electron Microscope for Biological Research; 1 year; $27,000.

State University oF Towa, Towa City, Towa; Albert P. McKee, Chairman, Com-
mittee on Student Fellowships; Short-Term Research by Medical Students; 3
years; $6,000.

Jouns Hopkins UNiversiTy, Baltimore, Md.; Philip Bard, Dean, School of Medi-
cine; Short-Term Research by Medical Students; 3 years; $18,000.

Jouns Hopkins University, Baltimore, Md.; William D. McElroy, Chairman,
Mergenthaler Laboratory for Biology; College Undergraduate and High School
Biological Research Projects; 2 years; $33,000.

MARINE BroLocicaL LABorRATORY, Woods Hole, Mass.; Philip B. Armstrong, Direc-
tor; Optical Equipment for Use in Embryology and Invertebrate Zoology; 1 year;
$11,500.

MAaRINE BroLocicaL LaBoraTory, Woods Hole, Mass.; Philip B. Armstrong, Direc-
tor; Plant Rehabilitation: Modernization of Crane Wing of the Marine Biological
Laboratory; 2 years; $415,000.

MaAssacuuUserTs INsTiTUTE OF TECHNOLOGY, Cambridge, Mass.; P. M. Morse,
Department of Physics; Computing Research; 1 year; $30,000.

UNIVERSITY OF MICHIGAN, Ann Arbor, Mich.; Wayne L. Whitaker, Assistant Dean;
Short-Term Research by Medical Students; 3 years; $12,000.
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UNIVERSITY OF MINNESOTA, Minneapolis, Minn.; E. W. Ziebarth, Dean, Summer
Session ; Biological Research and Training at the Lake Itasca Forestry and Biolog-
ical Station; 2 years; $18,800.

MounT DEsERT ISLAND BroLocicAL LABORATORY, Salisbury Cove, Maine ; Raymond
Rappaport, Jr., Director; General Support, Construction and Renovation of Fa-
cilities and Purchase of Major Equipment; 3 years; $55,000.

NarLes ZooLroocicAL STATION, Naples, Italy; Peter Dohrn, Director; General Sup-
port of the Naples Zoological Station, Italy; 3 years; $24,000.

NaTioNAL AcapEMY OF SciENCES, Washington, D. C.; J. S. Coleman, Executive
Secretary; The Committee on Nuclear Science; 2 years; $25,000.

NaTIONAL ACADEMY OF SciENces, Washington, D. C.; Harold J. Coolidge, Execu-
tive Director; Support of the Pacific Science Board; 3 years; $45,000.

UNIVERSITY OF OxLAHOMA, Norman, Okla.; Carl D. Riggs, Director; University
of Oklahoma Biological Station; Research and Training at the University of Okla-
homa Biological Station; 2 years; $8,000.

OrecoN STaTE CoLrEGE, Corvallis, Oreg.; A. T. Lonseth, Department of Mathe-
matics; Computing Research; 1 year; $20,000.

UNIVERSITY OF PENNSyLvANI1A, Philadelphia, Pa.; Walter H. Gottschalk, Depart-
ment of Mathematics; Computing Research; 1 year; $70,000.

UNIversITY OF PENNsYLVANIA, Philadelphia, Pa.; William B. Kennedy, Vice-Dean
of the School of Medicine; Short-Term Research by Medical Students; 3 years;
$15,000.

PrincetoN UNIVERsITY, Princeton, N. J.; Forman S. Acton, Department of Elec-
trical Engineering; Computing Research; 1 year; $40,000.

PurDUE Researcu FounpaTioN, Lafayette, Ind.; Carl F. Kossack, Statistical Lab-
oratory; Computer Research; 1 year; $33,000.

ResearcH FOUNDATION OF THE STATE UNIvErsiTy oF NEw YORK, Albany, N. Y.;
Davis G. Johnson, Assistant Dean for Student Personnel, College of Medicine,
Syracuse, N. Y.;Short-Term Research by Medical Students; 3 years; $12,000.

STaNFORD UNIVERsITY, Stanford, Calif.; J. G. Herriot, Department of Mathematics;
Computing Research; 1 year; $20,000.

UN1iveERsITY OF TENNESSEE, Knoxville, Tenn.; Thomas P. Nash, Jr., Dean, Di-
vision of Biological Sciences; Short-Term Research by Medical Students; 3 years;
$12,000.

UNIVERSITY OF VIRGINIA, Charlottesville, Va.; James N. Dent, William A. Jensen,
Samuel Maroney, and Bruce Reynolds, Department of Biology; Radioisotope
Counting Equipment for Biological Research; 1 year; $8,000.

WasuineroN UNiversity, St. Louis, Mo.; Edward W. Dempsey, Chairman of the
Committee on Special Awards; Short-Term Research by Medical Students; 3
years; $12,000,

UNiversITY OF WASHINGTON, Seattle, Wash.; Carl B. Allendoerfer, Department of
Mathematics; Computing Research; 1 year; $17,500.

UNIVERSITY OF WASHINGTON, Seattle, Wash.; Richard J. Blandau, Assistant Dean
and Chairman; Short-Term Research by Medical Students; 3 years; $18,000.
University oF WisconsiN, Madison, Wis.; Preston C. Hammer, Numerical Analy-

sis Laboratory ; Computing Research; 1 year; $30,000.

YaLe University, New Haven, Conn.; Edgar J. Boell, Department of Zoology;
Facility for a Recirculating Seawater System; 1 year; $20,000.

YaLe Universrty, New Haven, Conn.; Vernon H. Lippard, Dean, School of Medi-
cine; Short-Term Research by Medical Students; 3 years; $15,000.

UNIvERsSITY OF WASHINGTON, Seattle, Wash.; A. W. Martin, Department of Zool-
ogy; Graduate Student Research and Training at the Friday Harbor Laboratories;
2 years; $13,500.
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Grants Other Than Research
FiscaL Year 1957

Conferences in Support of Science

AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SciENck, Washington, D. C.;
Gordon Conferences; $10,000.

AMERICAN AssoCIATION oF PHysics TeAcHERs, Bryn Mawr, Pa.; Conference to
Study Laboratory Instruction in General College Physics; $7,475.

AMERICAN INsTITUTE OF BloLocicaL Sciences, Washington, D. C.; The Role of
Botany in American Education; $4,106.

AMERICAN INSTITUTE OF BlorocicAaL Sciences, Washington, D. C.; Conference on
Aging as a Biological Problem ; $10,000.

ArMOUR REsEarcH FounpaTION OF ILLINOIS INSTITUTE OoF TECHNOLOGY, Chicago,
11l.; International Ozone Conference; $5,000.

UnNiversiTy oF CALIFORNIA, Berkeley, Calif.; World Conference on Prestressed Con-
crete; $10,000.

CANADIAN MATHEMATICAL CONGRESS, Montreal, Canada; Seminar in Mathematics
and Physics; $2,000.

University oF Cuicaco, Chicago, Ill.; Present Status and Future of Darwinian
Evolution; $13,000.

ELECTROCHEMICAL SOCIETY, INC.,, New York, N. Y.; Conference on the Structure of
Electrolytic Solutions; $10,000.

Harvarp UniversiTy, Cambridge, Mass.; Symposium on the Scale of the Galaxy;
$1,380.

HunTer CoLLeGe, New York, N. Y.; Conference on the Undergraduate Mathe-
matics Curriculum; $5,750.

University or IiuiNois, Urbana, Ill.; Symposium on Radio Sources Outside the
Galaxy; $460.

ILLINOIS STATE ACADEMY OF SCIENCES, Urbana, Ill.; Undergraduate Research Con-
ference; $7,000.

State UNiversity oF lowa, Iowa City, Iowa; The Midwest Conference on Theo-
retical Physics; $1,500.

Jouns Hopxins UNiversiTy, Baltimore, Md.; Conference on the Education of
Chemists; $11,500.

Long ISLAND BioLocicAL AssocIATioN, Cold Spring Harbor, N. Y.; XXIInd Cold
Spring Harbor Symposium on Quantitative Biology; $6,500.

MATHEMATICAL ASSOCIATION oF AMERICA, Buffalo, N. Y.; Conference Entitled A
Study of the Possible Uses of Films in the Teaching of College Mathematics;
$1,200.

Missourt BoTANICAL GARDEN, St. Louis, Mo.; Basic Concepts and Techniques in
Systematics; $1,500.

NATIONAL ACADEMY OF SCIENCES, Washington, D. C.; Conference on Undergraduate
Programs in the Biological Sciences and Ad Hoc Panels on Courses; $10,000.

NATIONAL ACADEMY OF SciENcEs, Washington, D. C.; Nuclear Geophysics; $5,100.
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NaTiONAL AcADEMY OF SciENcEs, Washington, D. C.; Fourth General Assembly and
Congress of the International Union of Crystallography; $6,900.

NaTIONAL ACADEMY OF SciENcES, Washington, D. C.; Planning for an International
Conference on Scientific Information; $38,100.

NarioNaL AcADEMY oF SciENcEs, Washington, D. C.; Photochemistry of Solids and
Liquid Systems; $11,300.

NaTIONAL AcADEMY OF ScieNces, Washington, D. C.; Archaeological Identifications
by Specialists in Related Disciplines; $3,300.

NATIONAL ACADEMY OF SCIENCES, Washington, D. C.; International Conference on
Biogenesis; $10,000.

NatioNAL AcaDEMY OF ScieNces, Washington, D. C.; Problems of Tektites; $1,000.

NaTioNAL AcAaDEMY OF ScieNces, Washington, D. C.; Symgposium on Photoperiod-
ism; $13,800.

New York AcapEMy oF MEDICINE, New York, N. Y.; Symposium on Cellular and
Humoral Aspects of the Hypersensitive States; $4,100.

UniversiTy o NorTH CAroLINA, Chapel Hill, N. C.; Gravitational Theory; $5,000.

NorTHWESTERN UNIvERsITY, Evanston, Ill.; Liquid Scintillation Counting; $4,000.

Omnio StaTte University, Columbus, Ohio; Size and Shape of the Earth; $1,725.

PENNSYLVANIA STATE University, University Park, Pa.; Natural and Synthetic
Minerals; $1,100.

SocIETY FOR THE STUDY OF DEVELOPMENT AND GROWTH, Princeton, N. J.; Six-
teenth Growth Symposium; $5,800.

SMmiTHSONIAN INSTITUTION, Washington, D. C.; Third Symposium on Cosmical Gas
Dynamics; $3,500.

StanrorD UNiversity, Stanford, Calif.; Nuclear Sizes and Density Distributions;
$7,000.

U. S. NarioNAL CoMMITTEE, INTERNATIONAL CoOMMISSION ON IRRIGATION AND
Drainace, Denver, Colo.; The Third International Congress on Irrigation and
Drainage; $5,000.

University oF Utam, Salt Lake City, Utah; Identification of Creative Scientific
Talent; $4,875.

University oF WiscoNsIN, Madison, Wis.; The Fifth International Conference on
Low Temperature Physics and Chemistry; $10,000.

Education in the Sciences
ACADEMIC YEAR INSTITUTES

University oF CHicaco, Chicago, Ill.; Academic Year Institute for High School
Teachers of Mathematics; 10 months; $185,300.

Unrversrry o CoLoraDo, Boulder, Colo.; Academic Year Institute for High School
Teachers of Science and Mathematics; 10 months; $303,650.

HArvARD Unrversity, Cambridge, Mass.; Academic Year Institute for High School
Teachers of Science and Mathematics; 10 months; $259,000.

University oF ILviNors, Urbana, Ill.; Academic Year Institute for High School
Teachers of Mathematics; 10 months; $155,600,

UNiversity oF MicHiGaN, Ann Arbor, Mich.; Academic Year Institute for High
School Teachers of Science; 10 months; $278,900.

University oF Norta CaroLiNa, Chapel Hill, N. C.; Academic Year Institute for
High School Teachers of Science and Mathematics; 10 months; $267,600.

Omnio State University, Columbus, Ohio; Academic Year Institute for High School
Teachers of Science and Mathematics; 10 months; $266,230.
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OKLAHOMA AGRICULTURAL AND MEcHANICAL COLLEGE, Stillwater, Okla.; Academic
Year Institute for High School Teachers of Science and Mathematics; 10 months;
$276,100.

OreGoN STATE CoLLEGE, Corvallis, Oreg.; Academic Year Institute for High School
Teachers of Science and Mathematics; 10 months; $270,050.

PENNSYLVANIA STATE UNIvERrsITY, University Park, Pa.; Academic Year Institute
for High School Teachers of Science; 10 months; $280,000.

STaNFORD UNiversiTy, Stanford, Calif.; Academic Year Institute for High School
Teachers of Science and Mathematics; 10 months; $280,000.

UnNiversiTy OF TEXAs, Austin, Tex.; Academic Year Institute for High School
Teachers of Science and Mathematics; 10 months ; $291,300.

University oF Utam, Salt Lake City, Utah; Academic Year Institute for High
School Teachers of Mathematics; 10 months; $299,280.

UNIVERSITY OF VIRGINIA, Charlottesville, Va.; Academic Year Institute for High
School Teachers of Science and Mathematics; 10 months; $279,375.

WasHINGTON UNIVERSITY, St. Louis, Mo.; Academic Year Institute for High School
Teachers of Science and Mathematics; 10 months; $279,600.

UnNiversiTYy OoF WiscoNnsiN, Madison, Wis.; Academic Year Institute for High
School Teachers of Science; 10 months; $278,900.

IN-SERVICE INSTITUTES

ApeLpar CoLrLece, Garden City, N. Y.; In-service Institute for Secondary School
Teachers of Science; 32 weeks; $4,830.
AnTiocr Correce, Yellow Springs, Ohio; In-service Training Program for High
School Teachers of Science and Mathematics; 15 weeks; $8,450; spring 1957.
ANTIocH COLLEGE, Yellow Springs, Ohio; In-service Institute for Secondary School
Teachers of Science and Mathematics; 32 weeks; $21,350.

BarL State Teacuers CoLLEGE, Muncie, Ind.; In-service Institute for Secondary
School Teachers of Mathematics; 32 weeks; $5,500.

BowpoIiN COLLEGE, Brunswick, Maine; In-service Institute for Secondary School
Teachers of Science; 32 weeks; $5,500.

BowLiNG GREEN STATE UN1versiTy, Bowling Green, Ohio; In-service Institute for
High School Teachers of Science and Mathematics; 32 weeks; $3,980.

BrowN UNiversiTy, Providence, R. I.; In-service Institute for Secondary School
Teachers of Science and Mathematics; 32 weeks:; $10,600.

CarLeTON CoLLEGE, Northfield, Minn.; In-service Institute for Secondary School
Teachers of Science; 32 weeks; $5,270.

CorneLL UNiversiTY, Ithaca, N. Y.; In-service Institute for High School Teachers
of Science and Mathematics; 32 weeks; $4,200.

University oF DENVER, Denver, Colo.; In-service Institute for Secondary School
Teachers of Science; 32 weeks; $3,830.

Emory Universrry, Emory University, Ga.; In-service Institute for Secondary
School Teachers of Science and Mathematics; 32 weeks; $18,950.

Fisk University, Nashville, Tenn.; In-service Institute for Secondary School Teach-
ers of Chemistry; 32 weeks; $4,750.

Hampron Institute, Hampton, Va.; In-service Institute for Secondary School
Teachers of Science and Mathematics; 32 weeks; $10,000.

MounT MErcY COLLEGE, Pittsburgh, Pa.; In-service Institute for Secondary School
T eachers of Chemistry; 32 weeks; $8,830.

MunpeLeiN CoLLEGE, Chicago, Ill.; In-service Institute for Secondary School Teach-
ers of Biology; 32 weeks; $2,290.

MURRAY STATE COLLEGE, Murray, Ky.; In-service Institute for High School Teach-
ers of Science and Mathematics; 32 weeks; $3,970.
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New York University, New York, N. Y.; In-service Institute for Secondary School
Teachers of Mathematics; 32 weeks; $5,750.

New York University, New York, N. Y.; In-service Institute for Secondary School
Teachers of Science; 32 weeks; $5,900.

UniversiTy or Puerro Rico, Mayaguez, P. R.; In-service Institute for Secondary
School Teachers of Mathematics; 32 weeks; $3,200.

Reep CoLrLeGE, Portland, Oreg.; In-service Training Program for High School
Teachers of Science and Mathematics; 15 weeks; $3,500; spring 1957.

REeep CoLLEGE, Portland, Oreg.; In-service Institute for Secondary School Teachers
of Science and Mathematics; 32 weeks; $10,530.

Sourn DaAxora ScrHooL or MiNEs AND TecHNoLOGY, Rapid City, S. Dak.; In-
service Institute for Secondary School Teachers of Chemistry; 36 weeks; $3,350.

UniversiTy o TENNESSEE, Knoxville, Tenn.; In-service Institute for Secondary
School Teachers of Science and Mathematics; 32 weeks; $7,770.

SUMMER INSTITUTES

UNIVERSITY OF ALABAMA, University, Ala.; Summer Institute for High School
Teachers of Science; 6 weeks; $49,800.

UNIVERSITY OF ALASKA; Summer Institute for High School Science Teachers; 8
weeks; $68,000.

ALLEGHENY CoLLEGE, Meadville, Pa.; Summer Institute for High School Teachers
of Science; 8 weeks; $38,100.

AMERICAN MATHEMATICAL SociEtry, Providence, R. I.; Summer Institute in Applied
Mathematics for College Teachers, at the University of Colorado; 4 weeks; $22,400.

AmericAN University, Washington, D. C.; Summer Institute for High School
Teachers of Chemistry and Physics; 8 weeks; $69,300.

AR1ZONA STATE COLLEGE, Flagstaff, Ariz.; Summer Institute for High School Teach-
ers of Science; 8 weeks; $59,200.

UNIVERSITY OF ARIZONA, Tucson, Ariz.; Summer Institute for High School Teachers
of Science; 5 weeks; $42,500.

UNIVERSITY OF ARKANSAS, Fayetteville, Ark.; Summer Institute for High School
Teachers of Science; 12 weeks; $131,800.

AtLaNTA UNIVERSITY, Atlanta, Ga.; Summer Institute for High School Teachers of
Science and Mathematics; 9 weeks; $43,500.

BAavLor University, Waco, Tex.; Summer Institute for High School Teachers of
Science; 8 weeks; $72,900.

BoranicAL SocieTy oF AmERricA, Wellesley, Mass.; Summer Institute for College
Teachers of Botany, at Cornell University ; 6 weeks; $43,900.

BuckNeLL UNiversity, Lewisburg, Pa.; Summer Institute for High School Science
Teachers; 6 weeks; $53,000.

University ofF Burravo, Buffalo, N. Y.; Summer Institute for High School Teach-
ers of Mathematics; 4 weeks; $34, 400.
UNIVERSITY of CALIFORNIA, Berkeley, Calif.; Summer Institute in Radiation Bi-
ology for High School Teachers of Science, at Los Angeles; 6 weeks; $15,400.
UnNIvErRsITY OF CALIFORNIA, Berkeley, Calif.; Summer Institute for High School
Teachers of Science and Mathematics; 8 weeks; $247,500.

UNIvERsITY OF CALIFORNIA, Berkeley, Calif.; Summer Institute for High School
Teachers of Science; 6 weeks; $10,200.

UNIVERSI?Y OF CALIFORNIA, Berkeley, Calif.; Summer Institute for High School
Teachers of Science, at Los Angeles ; 6 weeks; $102,000.

University o CHICAGO, Chicago, Ill.; Summer Institute for High School Teachers
of Mathematics; 6 weeks; $58,900.



SEVENTH ANNUAL REPORT 165

CLAREMONT CoLLEGE, Claremont, Calif.; Summer Institute for High School and
Junior College Teachers of Biology; 4 wecks; $23,200.

CrarksoN CoLLEGE oF TECHNoOLoOGY, Potsdam, N. Y.; Summer Institute for High
School Teachers of Science and Mathematics; 7 weeks; $59,800.

CoLorapo CoLLEGE, Colorado Springs, Colo.; Summer Institute for High School
Teachers of Science; 8 weeks; $64,000.

UNiversity oF CoLorapo, Boulder, Colo.; Summer Institute for High School
Teachers of Mathematics; 6 weeks; $51,500.

CorumMBiA University, New York, N. Y.; Summer Institute for High School Teach-
ers of Mathematics; 6 weeks; $53,800.

CorNELL UNiversity, Ithaca, N. Y.; Summer Institute for High School Teachers
of Science; 6 weeks; $55,200.

Duxe University, Durham, N. C.; Summer Institute for High School Teachers
and Elementary School Supervisors of Science; 9 weeks; $89,500.

Duke University, Durham, N. C.; Summer Institute in Radiation Biology for High
School Teachers; 8 weeks; $20,200.

FLormA StaTE University, Tallahasse, Fla.; Summer Institute for High School
Science Teachers; 8 weeks; $46,700.

Harvarp University, Cambridge, Mass.; Summer Institute in Radiation Biology
for High School Teachers of Science; 8 weeks; $20,800.

University or Hawan, Honolulu, Hawaii; Summer Institute for High School Teach-
ers of Science; 8 weeks; $63,700.

Howarp University, Washington, D. C.; Summer Institute for High School Teachers
of Botany; 8 weeks; $39,500.

UNIvErsITY OF IDAHO, Moscow, Idaho; Summer Institute for High School Teachers
of Science and Mathematics; 8 weeks; $69,000.

University or Invinois, Urbana, Ill.; Summer Institute for College Teachers of
Geology; 8 weeks; $40,800.

InpiaNA University, Bloomington, Ind.; Summer Institute for High School Teachers
of Biology; 6 weeks; $33,200.

INpIaNA UniversiTy, Bloomington, Ind.; Summer Institute for High School Teachers
of Mathematics; 8 weeks; $49,600.

Iowa STATE COLLEGE OF AGRICULTURE AND MECHANIC ARTS, Ames, Iowa; Sum-
mer Institute for High School Teachers of Science; 6 weeks, $64,600.

Iowa State TeacuiErs CoLLeGe, Cedar Falls, Iowa; Summer Institute for High
School Teachers of Science; 6 weeks; $51,100.

Kansas State Teacuers CoLrLece, Emporia, Kans.; Summer Institute for High
School Teachers of Science; 6 weeks; $53,200.

Trae University or Kansas, Lawrence, Kans.; Summer Institute for High School
and College Teachers of Mathematics; 8 weeks; $74,900.

LouisiaNA StaTE UNIVERSITY AND AGRICULTURAL AND MEcHANICAL COLLEGE,
Baton Rouge, La.; Summer Institute for High School Teachers of Science; 9 weeks;
$67,100.

Tue MarsHALL FounpaTioN, INnC., Huntington, W. Va.; Summer Institute for High
School Teachers of Physical Sciences; 6 weeks; $42,700.

UniversiTy oF MArRYLAND, College Park, Md.; Summer Institute for High School
Teachers of Science; 6 weeks; $43,800.

UNIVERSITY OF MASSACHUSETTS, Amherst, Mass.; Summer Institute for High School
Teachers of Mathematics; 7 weeks; $54,000.

Miamr University, Oxford, Ohio; Summer Institute for High School Teachers of
Mathematics; 6 weeks; $50,500.
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MicHIGAN STATE UNIVERSITY OF AGRICULTURE AND APPLIED SciENce, East Lansing,
Mich.; Summer Institute for High School Teachers of Physical Sciences and
Mathematics; 6 weeks; $50,600.

UniversiTy oF MINNESOTA, Minneapolis, Minn. ; Summer Institute for High School
Teachers of Chemistry, Mathematics and Physics; 8 weeks; $67,950.

UniversiTy oF MINNESOTA, Minneapolis, Minn.; Summer Institute for High School
Teachers of Physics, Chemistry, Biology, and Junior High School Teachers of
General Science, 5 weeks; $52,700.

UniversiTY oF MississipPl, University, Miss.; Summer Institute for High School
Teachers of Science and Mathematics; 11 weeks; $80,600.

University oF Missouri, Columbia, Mo.; Summer Institute for High School
Teachers of Chemistry; 8 weeks; $61,700.

MoNTANA STATE CoLLEGE, Bozeman, Mont.; Summer Institute for High School and
College Teachers of Chemistry; 5 weeks; $22,900.

MonTANA STATE CoLLEGE, Bozeman, Mont.; Summer Institute for High School
Teachers of Mathematics and Engineering; 5 weeks; $41,600,

MorGAN STATE CoOLLEGE, Baltimore, Md.; Summer Institute for High School Teach-
ers of Science; 8 weeks; $66,000.

Murray STATE CoLLEGE, Murray, Ky.; Summer Institute for High School Teachers
of Science; 8 weeks; $72,600.

Universitry oF New HampsHIRE, Durham, N. H.; Summer Institute for High School
Teachers of Chemistry; 8 weeks ; $52,700.

New Mexico HioHLANDS UNiversrty, Las Vegas, N. Mex.; Summer Institute for
High School Teachers of Chemistry; 8 weeks; $67,300.

University oF NEw Mexico, Albuquerque, N. Mex.; Summer Institute in Radiation
Biology for High School Teachers of Science; 8 weeks; $20,200.

NortH CArROLINA CoLLEGE AT DurHAM, Durham, N. C.; Summer Institute for
High School Teachers of Science and Mathematics; 6 weeks; $55,700.

UNiversiTy oF NorTH CaroLINA, Chapel Hilly N. C.; Summer Institute for High
School Teachers of Science and Mathematics; 6 weeks; $75,500.

UnNiversiTYy or NorTH CaroriNA, Chapel Hill, N. C.; Summer Institute for College
Teachers of Chemistry; 6 weeks; $50,100.

University oF NorTH DAKoOTA, Grand Forks, N. Dak.; Summer Institute for High
School Teachers of Science and Mathematics; 8 weeks; $63,500.

UNi1versiTYy oF NoTRE DAME, Notre Dame, Ind.; Summer Institute for High School
Teachers of Mathematics; 6 weeks; $47,000.

Oak RmGE INsTITUTE OF NUCLEAR STUDIES, INC., Oak Ridge, Tenn.; Summer In-
stitute for High School Teachers of Sciences; 4 weeks; $31,200.

Omnto UNiversiTy, Athens, Ohio; Summer Institute for High School Teachers of
Science; 6 weeks; $50,600.

Oxnro WesLEvaAN UNiversity, Delaware, Ohio; Summer Institute for High School
Teachers of Physics and Chemistry; 8 weeks; $57,300.

OxrAHOMA AGRIGULTURAL AND MEecuANICAL CoLLEGE, Stillwater, Okla.; Summer
Institute for High School Teachers of Science and Mathematics; 9 weeks; $70,200.

University oF Oxranoma, Norman, Okla.; Summer Institute for High School
Teachers of Science; 8 weeks; $69,500.

UNrversiTYy o OrecoN, Eugene, Oreg.; Summer Institute for College Teachers of
Biology; 8 weeks; $31,600.

UNIVERSITY OF PENNSYLVANIA, Philadelphia, Pa.; Summer Institute for High School
Teachers of Science; 6 weeks; $57,200,

PoLyTecHNIC INSTITUTE OF PUERTO RICO, San German, P. R.; Summer Institute
for High School Teachers of Mathematics; 8 weeks; $49,500.
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Purbur ResearcH FounDaTION, Lafayette, Ind.; Summer Institute for High School
Teachers of Biology; 8 weeks; $60,000.

RENsSSELAER PoLyTeEcuNIc INsTITUTE, Troy, N. Y.; Summer Institute for High
School Teachers of Science; 8 weeks, $64,000.

UNIvERSITY OF ROCHESTER, Rochester, N. Y.; Summer Institute for High School
Teachers of Chemistry; 6 weeks; $43,800.

Rutcers, THE STATE UNIvErsiTy, New Brunswick, N. J.; Summer Institute for
High School Teachers of Biology; 6 weeks; $25,500.

St. Louts UNIVERsITY, St. Louis, Mo.; Summer Institute for High School Teachers
of Chemistry; 6 weeks; $26,000.

SAN Jose StaTte COLLEGE, San Jose, Calif.; Summer Institute for High School
Teachers of Science; 6 weeks; $48,600.

Soutr DAKOTA STATE COLLEGE OF AGRICULTURE AND MEcCHANIC ARrTS, College
Station, S. Dak.; Summer Institute for High School Teachers of Science and
Mathematics; 8 weeks; $52,400.

UNIVERSITY OF SoUTH DAKOTA, Vermillion, S. Dak.; Summer Institute for High
School Teachers of Science; 8 weeks; $61,400.

SouTHERN MeTHODIST UNIVERSITY, Dallas, Tex.; Summer Institute for High School
Teachers of Science and Mathematics; 6 weeks; $27,600.

StaTE UNIversity OoF Iowa, Iowa City, Iowa; Summer Institute for High School
Teachers of Mathematics; 6 weeks; $58,400.

StATE UNIvErsiTY OF NEw YORK, Albany, N. Y.; Summer Institute for Junior High
School Teachers of Mathematics; 6 weeks; $31,200.

STEPHEN F. AusTiN STATE CoLLEGE, Nacogdoches, Tex.; Summer Institute for High
School Teachers of Science; 6 weeks; $50,000.

Syracuse UNIveErsiTYy, Syracuse, N. Y.; Summer Institute for High School Teachers
of Science; 6 weeks; $73,000.

UNrversity or TENNEsSSEE, Knoxville, Tenn.; Summer Institute in Radiation Biol-
ogy for Tennessee High School Biology Teachers; 5 weeks; $17,600.

University OF TEXAs, Austin, Tex.; Summer Institute for High School Teachers of
Natural Science and Mathematics; 6 weeks; $59,100.

Turrs University, Medford, Mass.; Summer Institute for High School Teachers
of Science; 6 weeks; $42,500.

Tuskecee INsTITUTE, Tuskegee Institute, Ala.; Summer Institute for High School
Chemistry Teachers; 8 weeks; $31,100.

UTAH STATE AGRICULTURAL CoOLLEGE, Logan, Utah; Summer Institute for High
School Teachers of Chemistry; 6 weeks; $32,700.

UNIVERSITY OF VERMONT AND STATE AGRICULTURAL CoLLEGE, Burlington, Vt.;
Summer Institute for High School Teachers of Physics; 8 weeks; $62,800.

VireiNIA PoryTecHNIC INsTITUTE, Blacksburg, Va.; Summer Institute for High
School Teachers of Science; 8 weeks; $62,900.

UNIVERSITY OF WASHINGTON, Seattle, Wash. ; Summer Institute for High School and
College Teachers of Physics; 9 weeks; $75,600.

WayNE StaTeE UnNiversitTy, Detroit, Mich.; Summer Institute in Radiation Biology
for High School Teachers of Science; 8 weeks; $20,200.

WesLEYAN UNiversity, Middletown, Conn.; Summer Institute for High School
Teachers of Science and Mathematics; 6 weeks; $48,100.

WesTERN MicHicaN CoLLEGE, Kalamazoo, Mich. ; Summer Institute for High School
Teachers of Science; 8 weeks; $37,700.

UNIvErsITY OF WisconsIN, Madison, Wis. ; Summer Institute for High School Teach-
ers of Chemistry; 8 weeks; $61,800.

WoRCESTER PoLyTECHNIC INSTITUTE, Worcester, Mass.; Summer Institute for High
School Teachers of Physics and Mathematics; 6 weeks; $36,000.
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UnNriversiTy oF WyoMing, Laramie, Wyo. ; Summer Institute for High School Teach-
ers of Mathematics; 8 weeks; $70,300.

UniversiTy or WyoMmING, Laramie, Wyo.; Summer Institute for High School Teach-
ers of Physics and Chemistry; 10 weeks; $97,000.

OTHER

AMERICAN ASSOCIATION FOR THE ADVANCEMENT oF ScIENCE, Washington, D. C.;
Workshop on Junior Academies of Science Activities; 2 days; $5,100.

AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF ScCIENCE, Washington, D. C.;
Traveling High School Science Library Program; 1 year; $113,960.

AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE, Washington, D. C.;
Traveling High School Science Library Program; 1 year; $65,100.

AMEeRICAN CHEMICAL Sociery, Washington, D. C.; Visiting Scientists in Chemistry;
1 year; $20,000. ‘

AMERICAN INSTITUTE OF PHYSICS, New York, N. Y.; Program of Lectures and Con-
sultations by Visiting Scientists; 1 year; $35,500.

AMERICAN PHYSIOLOGICAL SOCIETY, Augusta, Ga.; Program of Summer Training for
Teachers of College Physiology; 1 year; $50,000.

AMERICAN SOCIETY OF ZOOLOGISTS, Princeton, N, ].; Refresher Course Dealing With
Recent Advances in the Study of Animal Behavior; 4 days; $2,000.

CALrorNIA INSTITUTE oF TECHNOLOGY, Pasadena, Calif.; Production of Sound-
Color Films of Three Lectures; 6 months; $20,275.

CALIFORNIA INSTITUTE oF TeCcHNOLOGY, Pasadena, Calif.; Summer Research Proj-
ects for Science Teachers in High Schools, Juntor Colleges and Colleges; 2 years;
$20,924.

University ofF CHicaco, Chicago, Ill.; Survey of East European Literature in In-
termediate Mathematics; 1 year; $6,000.

University oF CHicaco, Chicago, Ill.; Survey of Recent East European Literature
in Intermediate Mathematics; 2 years; $20,700.

Corumsia UnNiversity, New York, N. Y.; Summer Training for Secondary School
Science Teachers; 2 months; $18,600.

Duke University, Durham, N. C.; Experimental Program in the Retraining of
Armed Services Officers for Teaching Mathematics in High School and College;
1 year; $9,500.

InpiANA University, Bloomington, Ind.; Production of a 45-Minute Sound-Color
Film; 6 months; $4,366.

KeNTUCKY STATE DEPARTMENT OF EpUCATION, Frankfort, Ky.; Five Regional Work
Conferences on Science Instruction; 2 days; $9,000.

University or KeNTUucky, Lexington, Ky.; Summer Conference in Science for
Elementary, Secondary, and College Teachers and School Administrators; 26 days;
$35,000.

MassacHUSETTS INSTITUTE OoF TEcHNoLoGY, Cambridge, Mass.; Curriculum
Workshop in Electrical Engineering Education; 10 days; $20,000.

MAssacHUSETTS INSTITUTE OF TECHNOLOGY, Cambridge, Mass.; The Teaching of
Physical Science in the Secondary Schools; 1 year; $545,000.

THE MATHEMATICAL ASSOCIATION OF AMERICA, Buffalo, N. Y.; Visiting Lecturers;
2 years; $55,200.

MicricAN STATE UNIVERSITY OF AGRICULTURE AND APPLIED SCIENCE, East Lan-
sing, Mich.; Sourcebook of Laboratory and Field Studies for Secondary School
Biology; 8 weeks; $37,000.

NaTioNAL AcaDpEmMY oF SciENCEs, Washington, D. C.; Sourcebook of Laboratory
and Field Studies for Secondary School Biology Courses; 1 year; $15,000.
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NATIONAL ACADEMY oF ScCiENCEs, Washington, D. C.; Career Opportunities in Bi-
ology, $5,000. :

NATIONAL ACADEMY OF SCIENCES, Washington, D. C.; Maintaining the National
Register of Scientific and Technical Personnel in the Earth Sciences; 12 months;
$25,350.

NATIONAL ACADEMY OF SCIENCES, Washington, D. C.; Preparation of a Pamphlet
of Guidance in Mathematics; 1 year; $9,700.

NATIONAL BUREAU OF STANDARDs, Washington, D. C.; Training Program in Nu-
merical Analysis for Senior University Staff; 4 months; $55,400.

NaTioNAL CounciL or TeacuErs oF MATHEMATICS, Washington, D. C.; Mathe-
matics Teacher Education Materials Writing Project; 9 months; $13,540.

Oak Ripce INSTITUTE oF NUCLEAR STUDIES, INc., Oak Ridge, Tenn.; 4 Traveling
Science Demonstration Lecture Program for Secondary Schools; 16 months;
$115,800.

OreGoN STATE CorLeck, Corvallis, Oreg.; Oregon State College Biology Collo-
quium; 3 years; $4,500.

Purbure UNIvErsiTY, Lafayette, Ind.; Development of a Master’s Program To
Prepare Retiring Military Officers To Teach Basic Courses in Mathematics in
Colleges and Universities; 1 year; $7,000.

Rutcers, TuE STATE UNIvERsiTy, New Brunswick, N. J.; Two 10-Day Science
Institutes; 10 days; $6,900.

ScIENCE SERvVICE, INC., Washington, D. C.; 4 Study of a Sample of the Participants
in the Annual Science Talent Search; 1 year; $18,500.

VircINIiA PoLyTEcENIC INsTITUTE, Blacksburg, Va.; The 1957 Southern Regional
Graduate Summer Session in Statistics; 6 weeks; $3,900.

WGBH EpvucatioNnaL Founpation, Cambridge, Mass.; Three Pilot Films for a
Series on the International Geophysical Year; 6 months; $85,900.

UNIVERSITY oF WisCoNsIN, Madison, Wis.; History of Science Institute; 10 days;
$24,270.

Scientific Manpower

—

AMERICAN ASSOCIATION OoF UNIVERSITY WoMEN, Washington, D. C.; Exploratory
Statistical Survey in the Teaching Field; 3 months ; $2,500.

AMERICAN CHEMICAL SociETY, Washington, D. C.; Register of Scientific and Tech-
nical Personnel in the Field of Chemistry; 1 year; $60,000.

AMmEerICAN INSTITUTE oF Prysics, New York, N. Y.; National Register of Scientific
and Technical Personnel in the Fields of Physics and Astronomy; 9 months;
$10,875.

AMERICAN MATHEMATICAL SocieTy, Providence, R. L.; Register of Scientific and
Technical Personnel in the Field of the Mathematical Sciences; 1 year; $19,000..

AMERICAN MATHEMATICAL SOCIETY, Providence, R. I.; Register of Scientific and
Technical Personnel in the Field of the Mathematical Sciences; 6 months; $6,125.

Tue AMERICAN SOCIETY FOR ENGINEERING EpUcATION, Urbana, Ill.; A Study of the
Development of Engineering Faculties; 3 months ; $22,517.

Tue UNiversiTy oF Cuicaco, Chicago, IlL.; The Assessment of Scientific Talent;
1 year; $20,125.

ENcINEERs JoINT Councir, New York, N. Y.; Pilot Study of Demand for Engineers
in Selected Industries; 5 months; $4,500.

Encineers JoiNt Councir, New York N. Y.; Register of Scientific and Technical
Personnel in the Field of Engineering; 1 year; $18,350.

FEDERATION OF AMERICAN SOCIETIES FOR ExXPERIMENTAL Brorocy, Washington,
D. C.; National Register of Scientific and Technical Personnel in the Field of
Biology; 1 year; $30,850.

446243—57——14
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Pusric MANAGEMENT RESEARCH INSTITUTE, San Francisco, Calif.; Study of the
Auvailability of Retired Military Personnel for High School Science and Mathe-
matics Teaching Assignments; 5 months; $7,834.

Attendance at International Meetings

Colloquium on Theory of Functions, Helsinki, Finland:

P. C. RosenBLooM, Harvard University, Cambridge, Mass.
H. L. RovpeN, Stanford University, Stanford, Calif.

Conference on the Educational, Psychological, and Philosophical Problems of the
Science Curriculum, Hamburg, Germany:
D. WorFrLE, American Association for the Advancement of Science, Washing-
ton, D. C.

Conference on Coordination of Galactic Research, Stockholm, Sweden:

D. S. HeescHEN, Harvard College Observatory, Cambridge, Mass.

A. N. Vyssorsky, University of Virginia, Charlottesville, Va.

M. F. WALKER, Warner and Swasey Observatory, East Cleveland, Ohio.
H. F. Weaver, Harvard College Observatory, Cambridge, Mass.

Conference on Thermodynamics and Transport Properties of Fluids, London, Eng-
land:
E. W. Comings, Purdue University, Lafayette, Ind.
J. E. Powers, University of Oklahoma, Norman, Okla.

Congress of the International Union for the Scientific Study of Population, Stock-
holm, Sweden:
D. J. Bocue, Population Research and Training Center, Chicago, Ill.
A. J. CoaLg, Office of Population Research, Princeton, N. J.
P. M. HAauskr, University of Chicago, Chicago, Il
F. LoriMER, American University, Washington, D. C.
F. W. NoresTeIn, Office of Population Research, Princeton, N. J.
C. F. Scamm, University of Washington, Seattle, Wash.
P. K. WrELPTON, Miami University, Oxford, Ohio.

Eighth International Congress for the History of Science, Florence and Milan,
Italy:
C. C. GiLuisriE, Princeton University, Princeton, N. J.
C. D. HerLmaN, New York, N. Y.
T. P. HucHEs, Richmond, Va.
G. MILLER, Cleveland Heights, Ohio.
C. D. O'MALLEY, Stanford University, Stanford, Calif.
D. H. D. RoLLER, University of Oklahoma, Norman, Okla.
E. RoseN, New York, N. Y.
G. D. De SANTILLANA, Massachusetts Institute of Technology, Cambridge,
Mass.
R. H. Suryock, Johns Hopkins Medical School, Baltimore, Md.
W. D. STAHLMAN, Melrose, Mass.
G. K. TaLLmaDGE, Marquette University, Milwaukee, Wis.
I. Verra, University of Chicago, Chicago, Ill.
L. P. WrLriams, Madison, Conn.
H. WooLr, University of Washington, Seattle, Wash.
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Enzyme Commission of the International Union of Biochemistry, Paris, France:

S. P. CoLowick, Johns Hopkins University, Baltimore, Md.
A. L. LErNINGER, Johns Hopkins School of Medicine, Baltimore, Md.

European Pollen Conference, Geneva, Switzerland, and the Annual Meeting of the
British Association of Science, Dublin, Ireland:
P. B. SEArs, Yale University, New Haven, Conn.

Executive Committee of the International Astronomical Union, Liege, Belgium:
O. STRUVE, University of California, Berkeley, Calif.

Faraday Society Discussion on Nucleic Acid, London, England:
E. CHARGAFF, Columbia University, New York, N. Y.
P. Dory, Harvard University, Cambridge, Mass.
R. M. HerriorT, Johns Hopkins University, Baltimore, Md.

Fifteenth International Congress of Psychology, Brussels, Belgium:
M. H. ArpLEzwEIG, Connecticut College, New London, Conn.
C. H. Coomss, University of Michigan, Ann Arbor, Mich.
R. S. CrutcHFIELD, University of California, Berkeley, Calif.
. FESTINGER, Stanford University, Stanford, Calif.
. R. GARNER, Johns Hopkins University, Baltimore, Md.
. P. HoLLANDER, Carnegie Institute of Technology, Pittsburgh, Pa.
. F. HunTt, University of Chicago, Chicago, Ill
. J. Jenkins, University of Minnesota, Minneapolis, Minn.
. S. KENDLER, Barnard College, New York, N. Y.
. B. MacLeop, University of Pennsylvania, Philadelphia, Pa.
. R. MEeveRr, Ohio State University, Columbus, Ohio.
. M. Rerran, Indiana University Medical Center, Indianapolis, Ind.
. P. Scort, Roscoe B. Jackson Memorial Laboratory, Bar Harbor, Maine.
S S. Stevens, Harvard University, Cambrige, Mass.
S. WAPNER, Clark University, Worcester, Mass.

kuweummgr

Fifteenth International Congress of Pure and Applied Chemistry, Lisbon, Portugal:

P. DELAHAY, Louisiana State University, Baton Rouge, La.
W. MEeinke, University of Michigan, Ann Arbor, Mich.

First International Congress of Neurological Sciences, Brussels, Belgium:

J. N. ALLEN, University of North Carolina, Chapel Hill, N. C.
J. H. AusTiN, University of Oregon, Portland, Oreg.
J. S. Barrow, Massachusetts General Hospital, Boston, Mass.
R. W. Dory, University of Michigan, Ann Arbor, Mich.
E. L. GAsTERIGER, Jr., Harvard Medical School, Boston, Mass.
. HENNEMAN, Harvard Medical School, Boston, Mass.
. HEyMaN, Duke University, Durham, N. C.
. Karat, Columbia University, New York, N. Y.
LUVER, University of Chicago, Chicago, Ill.
. J. M. Kuypers, Bressler Research Laboratory, Baltimore, Md.
LILLY, National Institute of Mental Health, Bethesda, Md.
. LLovp, The Rockefeller Institute, New York, N. Y.
ETTLER, Columbia University, New York, N. Y.
PORTER, Massachusetts General Hospital, Boston, Mass.
. W. PorTER, Walter Reed Army Medical Center, Washington, D. C.
. Riesg, Medical College of Virginia, Richmond, Va.
P. ScuHEINBERG, University of Miami, Coral Gables, Fla.
J. SumiN, Yale University School of Medicine, New Haven, Conn.
B. H. WaksMAN, Massachusetts General Hospital, Boston, Mass.
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First Regional Conference on Electron-Microscopy in Asia and Oceania, Tokyo,
Japan:
H. 8. BenNETT, University of Washington, Seattle, Wash.,

Fourteenth Congress of Internal Medicine, Moscow, Russia:
G. E. BurcH, Tulane University, New Orleans, La.

Fourth International Congress of Nutrition, Paris, France:

S. N. Gersnorr, Harvard School of Public Health, Boston, Mass.

C. H. HiLr, North Carolina State College, Raleigh, N. C.

J. M. Iacono, Fitzsimons Army Hospital, Denver, Colo.

I. E. LienER, University of Minnesota, Institute of Agriculture, St. Paul, Minn.

T. D. Luckey, University of Missouri, Columbia, Mo.

J. A. Uram, U. S. Department of Health, Education, and Welfare, Washington,
D. C.

Fourth International Gerontological Congress, Merano, Italy:

W. BoNDAREFF, National Institute of Mental Health, Bethesda, Md.
J. Borwinick, National Institute of Mental Health, Bethesda, Md.
H. Bropy, University of Buffalo, Buffalo, N. Y.

J. GArBus, National Institute of Mental Health, Bethesda, Md.

A. H. Nornis, Baltimore City Hospitals, Baltimore, Md.

M. RocksTEIN, New York University, New York, N. Y.

Fourth International Instruments and Measurements Conference, Stockholm, Sweden:

C. pe M. Barnes, Falls Church, Va.
R. L. ButenuorrF, Kensington, Md.
W. S. RobNey, Scranton, Pa.

Geochemical Symposium of the XVIth International Congress for Pure and Applied
Chemistry, Paris, France:

J. A. S. Apawms, Rice Institute, Houston, Texas.
A. W. Apamson, University of Southern California, Los Angeles, Calif.
S. H. BAuEr, Cornell University, Ithaca, N. Y.
E. I. BeckEr, Polytechnic Institute of Brooklyn, Brooklyn, N. Y.
G. BucHr, Massachusetts Institute of Technology, Cambridge, Mass.
- BurTon, University of Notre Dame, Notre Dame, Ind.
. B. CArLIN, Carnegie Institute of Technology, Pittsburgh, Pa.
. G. ConkN, Brandeis University, Waltham, Mass.
. HaArTUNG, Medical College of Virginia, Richmond, Va.
. HELFrERICH, California Institute of Technology, Pasadena, Calif.
NE, Georgia Institute of Technology, Atlanta, Ga.
. HousEg, Massachusetts Institute of Technology, Cambridge, Mass.
. IN6ERAM, University of Chicago, Chicago, IlI.
. KINGERY, Massachusetts Institute of Technology, Cambridge, Mass.
. Kosower, University of Wisconsin, Madison, Wis.
. Lorp, Massachusetts Institute of Technology, Cambridge, Mass.
. Lurz, University of Virginia, Charlottesville, Va.
. MArTELL, Clark University, Worcester, Mass.
. McCasgE, Carnegie Institute of Technology, Pittsburgh, Pa.
. McCusxkERr, University of Notre Dame, Notre Dame, Ind.
UAN, Pennsylvania State University, University Park, Pa.
H. NeuraTH, University of Washington, Seattle, Wash.
J. R. NieLsEN, University of Oklahoma, Norman, Okla.
F. RaMrREX, Columbia University, New York, N. Y.
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K. L. RINEHART, Jr., University of Illinois, Urbana, Ill.

V. J. SHINER, Jr., Indiana University, Bloomington, Ind.

A. SiLVERMAN, University of Pittsburgh, Pittsburgh, Pa.

P. S. SKeLL, Pennsylvania State University, University Park, Pa.

W. T. Smrrs, Jr., University of Kentucky, Lexington, Ky.

M. SzwaRrg, State University of New York, Syracuse, N. Y.

E. WENkERT, Iowa State College of Agriculture and Mechanic Arts, Ames,
Iowa.

J. E. WiLLARD, University of Wisconsin, Madison, Wis.

W. G. Young, University of California, Los Angeles, Calif.
Initiation and Growth of Explosion in Solids, London, England:

R. B. ParLiN, University of Utah, Salt Lake City, Utah.

International Conference on Gas Discharge Phenomena, Venice, Italy:
L. H. FisaEer, New York University, New York, N. Y.
R. N. VARNEY, Washington University, St. Louis, Mo.
International Conference on Surface Activity, London, England:
J. J. BiIkErRMAN, Massachusetts Institute of Technology, Cambridge, Mass.
J. G. CHEssick, Lehigh University, Bethlehem, Pa.
V. K. LAMER, Columbia University, New York, N. Y.
S. Ross, Rensselaer Polytechnic Institute, Troy, N. Y.
International Group Colloquium, Tubingen, Germany:
R. C. LynpoN, University of California, Berkeley, Calif.
International Study Conference on Classification for Information Retrieval, Dorking,
Surrey, England:
J. H. SuEera, Western Reserve University, Cleveland, Ohio.
International Union of Pure and Applied Physics Biennial Conference on Cosmic
Rays, Varenna, Italy:
G. BurBmGE, California Institute of Technology, Pasadena, Calif.
G. Cocconi, Cornell University, Ithaca, N. Y.
L. Davis, Jr., California Institute of Technology, Pasadena, Calif.
T. GoLp, Harvard University, Cambridge, Mass.
K. Grei1sen, Cornell University, Ithaca, N. Y.
M. ScuEIN, University of Chicago, Chicago, Il
Isotopes and Radiation in Research for Medicine and Industry, Moscow, Russia:
H. J. GoMBERG, University of Michigan, Ann Arbor, Mich.

Meeting of the Executive Committee of the I. U. B. S., Gif-sur-Yvette, France:
R. E. CLELAND, Indiana University, Bloomington, Ind.
Meeting of the International Committee of Electrochemical Thermodynamics and
Kinetics (C. 1. T. C. E.), Madrid, Spain:
J. O’'M. Bockris, University of Pennsylvania, Philadelphia, Pa.

Meeting “Societe Francaise de Metallurgie,” Paris, France:
R. T. MenL, Carnegie Institute of Technology, Pittsburgh, Pa.

Ninth International Congress on Applied Mechanics, Brussels, Belgium:
F.R. ArNoLD, Stanford University, Stanford, Calif.
M. A. Brot, New York, N. Y.
A. P. Boresi, University of Illinois, Urbana, Ill.
S. F. Borg, Stevens Institute of Technology, Hoboken, N. J.
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M. R. CARSTENS, Georgia Institute of Technology, Atlanta, Ga.
CHIA-SHUN YiH, State University of Iowa, Iowa City, Iowa.
N. V. FeopororF, Manhattan College, New York, N. Y.
F. N. FRENKIEL, Johns Hopkins University, Silver Spring, Md.
A. T. IrpeN, Massachusetts Institute of Technology, Cambridge, Mass.
S. Jurasz, Southwest Research Institute, San Antonio, Tex.
T. R. Kang, Havertown, Pa.
G. MesMmer, Washington, University, St. Louis, Mo.
R. D. MinpLIN, Katonah, N. Y.
G. MurpHY, Iowa State College, Ames, Iowa.
R. M. RoSENBERG, University of Toledo, Toledo, Ohio.
J. A. SauEr, Pennsylvania State University, University Park, Pa.
M. D. Van DykE, Los Altos, Calif.
Ninth International Congress of Cell Biology, St. Andrews, Scotland.
R. D. ALLEN, Princeton University, Princeton, N. J.
J. G. GaL, University of Minnesota, Minneapolis, Minn.
J. W. HasTings, Northwestern University, Evanston, IIL
H. HovrTzER, University of Pennsylvania, Philadelphia, Pa.
G. G. LaTies, California Institute of Technology, Pasadena, Calif.
M. A. LessLER, Ohio State University, Columbus, Ohio.
D. Maz1a, University of California, Berkeley, Calif.
V. MENKIN, Temple University, Philadelphia, Pa.
W. PrauT, University of Wisconsin, Madison, Wis.
L. I. ResruN, University of Illinois, Chicago, Ill.
H. Ris, University of Wisconsin, Madison, Wis.
B. L. Varree, Harvard Medical School and Peter Bent Brigham Hospital, Bos-

ton, Mass.
C. E. WiLDE, JR., University of Pennsylvania, Philadelphia, Pa.
P. R. Warre, Roscoe B. Jackson Memorial Laboratory, Bar Harbor, Maine.

Ninth General Assembly of the 18th Congress of the International Geographical
Union, Rio de Janeiro, Brazil:
C. B. Hircucock, American Geographical Society, New York, N. Y.

Organizational Meeting of the Section on Experimental Psychology, Strasbourg,
France:
C. H. GraHAM, Columbia University, New York, N. Y.
H. S. LANGFELD, Princeton, N. J.

Parasites and Their Vertebrate Hosts (Host Specificity and Parallel Evolution Among
Parasites), Neuchatel, Switzerland:

N. KeNT, Johns Hopkins University, Baltimore, Md.
H. W. MANTER, University of Nebraska, Lincoln, Nebr.
E. Mayr, Harvard University, Cambridge, Mass.

B. ParTERSON, Harvard University, Cambride, Mass.

Provisional Committee for International Control Federation, Diisseldorf, Germany:
R. OLDENBURGER, Purdue University, Lafayette, Ind.

Scientific Symposium, London—Tercentenary Commemoration of the Harveian So-
ciety, London and Folkstone, England:

L. N. Katz, Michael Reese Hospital, Chicago, Ill.
Second All-Union Conference on Antibiotics, Moscow, Russia:
S. A. WaksmaN, Rutgers University, New Brunswick, N. J.
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Second International Congress of Photobiology, Turin, Italy:
R. L. Axy, Susquchanna University, Selinsgrove, Pa.
E. C. CANTINO, Michigan State University, East Lansing, Mich.
J. Jacoer, Oak Ridge National Laboratory, Oak Ridge, Tean.
W. D. MGELroy, Johns Hopkins University, Baltimore, Md.
A. D. McLareN, University of California, Berkeley, Calif.
B. A. RusiIN, Baylor University, Houston, Tex.
J. H. C. Surrn, Carnegie Institution of Washington, Stanford, Calif.
K. V. THiMANN, Harvard University, Cambridge, Mass.
G. WaLp, Harvard University, Cambridge, Mass.
S. G. WiLDMAN, University of California, Los Angeles, Calif.
Series of Seminars and Lectures for Soviet Physicists, Moscow, Russia:

F. E. Low, Massachusetts Institute of Technology, Cambridge, Mass.
Seventh Congress of the International Association for Hydraulic Research, Lisbon,
Portugal:
S. F. Bora, Stevens Institute of Technology, Hoboken, N. J.
Sixth Congress of the International Society for the Study of Biological Rhythms,
Semmering, Austria:
F. HaLBERG, University of Minnesota, Minneapolis, Minn.
E. C. Kr1s, Massachusetts Institute of Technology, Cambridge, Mass.
L. STARK, Yale University, New Haven, Conn.
G. C. StepHENS, University of Minnesota, Minneapolis, Minn.
Study of Bioclimatology, Paris, France:
F. SarcENT, I1, University of Illinois, Urbana, Ill.
Subcommittee of CSAGI on Simultaneous Measurements of Gravity Acceleration,
Paris, France:
W. D. LaMserT, Canaan, Conn.

Symposium on Non-Stable Stars, Burakan and Abestumani, Russia:
J. L. GrReeNsTEIN, California Institute of Technology, Pasadena, Calif.
Third International Congress of the International Union for the Study of Social
Insects, Paris, France:
R. E. Greag, University of Colorado, Boulder, Colo.
W. E. LABERGE, Iowa State College, Ames, Iowa.
Thirtieth Session of the International Statistical Institute, Stockholm, Sweden:

J. BErkson, Mayo Clinic, Rochester, Minn.
A. H. BowkER, Stanford University, Stanford, Calif.
F. A. HANNA, Duke University, Durham, N. C.

Travel to Italian Universities: ’
B. Ross1, Massachusetts Institute of Technology, Cambridge, Mass.

Twentieth International Geological Congress, Haarlem, Holland:
E. INGErsON, Chevy Chase, Md.

Vingt-Neuvieme Congress de Chemie Industrielle, Paris, France:
J. M. D. VaLLE, Georgia Institute of Technology, Atlanta, Ga.

Scientific Information Exchange

TrE AMERICAN AssociATION oF Museums, Washington, D. C.; Museum Standards;
3 days; $250.
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AMERICAN BryorocicAL SocieTy, Tallahassee, Fla.; Index to Volumes 1-60 of The
Bryologist; 2 years; $5,850.

AMERICAN CouNnciL or LEarRNED SocieTies, Washington, D. C.; Summer Seminar
in Mechanical Translation; 1 year; $6,000.

AMERICAN DOCUMENTATION INSTITUTE, Washington, D. C.; Payment of Annual
Dues for 1956 to the International Federation of Documentation; 1 year; $650.
AMERICAN GeorHYSICAL UNION, Washington, D. C.; An English-Language Abstract

Journal in the Field of Geophysics; 1 year; $18,500.

AMERICAN GeopruysicAL UnioN, Washington, D. C.; An English Edition of the
Russian Journal, Izvestiia Akademii Nauk USSR. Serita Geofizicheskaia (Bul-
letin of the Academy of Sciences of the USSR. Geophysics Series) and a Study
of the Trudy Geofizicheskogo Instituta Akademii Nauk (Proceedings of the Geo-
physics Institute of the Academy of Science) ; 1 year; $22,400.

AMERICAN INSTITUTE OF BioLocicAL ScieNnces, Washington, D. C.; English Editions
of Three Russian Journals: Microbiology, Plant Physiology and Doklady (Bio-
logical Sciences and Botanical Science Sections); 1 year; $57,860.

AMERICAN INSTITUTE OF BioLocicAL Sciences, Washington, D. C.; Translation and
Publication of Two Russian Language Reference Works in the Field of Plant
Morphology and Evolution by A. L. Takhtadjian; 1 year; $7,000.

AMERICAN INsTITUTE OF Puysics, New York, N. Y.; Economic Study of Back-
Number Sales, OQverprinting of Journal Issues; 1 year; $10,000.

AMERICAN INSTITUTE OF Puysics, New York, N. Y.; English Edition of the Russian
Journal, Zhurnal Eksperimentalnoi i Teoreticheskoi Fiziki; 1 year; $28,500.

AMERICAN INSTITUTE OF Prysics, New York, N. Y.; Preparation of a Manual for
the Authors of Pagpers for Publication in the Physics Journals; 2 years; $8,200.

AMERICAN MATHEMATICAL SocIETY, Providence, R. 1.; Preparing and Distributing
Selected Translations of Russian Mathematics; 1 year; $17,685.

AMERICAN METEOROLOGICAL SocIETY, Boston, Mass. ; Comparative Study of the Unit
Costs of Preparing Bibliographies and Abstracts; 8 months; $1,320.

AMERICAN PsycmoLocicAL AssociaTioN, Washington, D. C.; Reducing the Publi-
cation Lags in Two of the American Psychological Association’s Journals; 18
months; $28,400.

Tue AMERICAN PrysioLocicaL Society, Washington, D. C.; Physiological Triggers
and Discontinuous Rate Processes; 3 years; $3,000.

AMERICAN Sociery oF MecHANICAL ENcINEERS, New York, N. Y.; Applied Me-
chanics Reviews; 1 year; $5,000.

AssOCIATION OF SPECIAL LIBRARIES AND INForRMATION BUREAUX, London, Eng-
land; The Efficiency of Information Retrieval Systems; 2 years; $28,300.

AsTtroNOoMICAL LEeAcUr, Washington, D. C.; Proceedings of the 1956 General
Convention of the Astronomical League; 6 months; $1,000.

UNIvERsSITY OF CALIFORNIA, Berkeley, Calif.; Stellar Spectra; 2 years; $14,500.

CaMBRIDGE LANGUAGE REsEarcH Unit, Cambridge, England; New Logico-Mathe-
matical Methods for the Analysis of Languages for Machine Translation; 1 year;
$27,100.

CARNEGIE INSTITUTION OF WASHINGTON, Washington, D. C.; International Con-
sultation on Related Problems of Optical and Radio Astronomy; 18 months;
$9,000.

Case INsTITUTE OoF TEcHNoOLOGY, Cleveland, Ohio; Operations Research in the
Area of Scientific Communication; 1 year; $59,000.

University oF CHicaco, Chicago, Ill.; Stars and Stellar Systems; 1 year; $8,800.

CorLuMmBia University, New York, N. Y.; Pilot Study into the Needs and Means
of Information Exchange in Selected Branches of Physical and Biological Science;
1 year; $15,800.
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CorneLL, UNIvErsiTY, Ithaca, N. Y.; Research Training in Electron Microscopy;
4 years; $50,800.

GEORGETOWN UNIVERSITY, Washington, D. C.; Mechanical Translation; 1 year;
$125,000.

Tue GrorGE VANDERBILT FounpaTioN, Stanford, Calif.; Thalmann’s Index of
Genera and Species of Foraminifera 1890-1950; 3 years; $10,000.

HARVARD UNIVERsITY, Cambridge, Mass.; Check-List of Birds of the World; 5
years; $17,000.

HARVARD UNIVERsITY, Cambridge, Mass.; English Translation of Botanical Ob-
servations in the Spanish Manuscript, Travels in Peru and Chile; 1 year; $575.

Universrty or Hawan, Honolulu, Hawaii: Insects of Hawaii; 4 years; $20,000.

Hesrew UNIVERsITY, Jerusalem, Israel; Critical Investigation of Proposed Theories
of Information Search Systems and a Study of the Possibilities of Complete-
Phrase Indexing; 1 year; $1,500.

HerNER, MEYER & Co., Washington, D. C.; Development and Analysis of a Scien-
tific Literature Classification System; 1 year; $11,700.

HerNEr, MEYER & Co., Washington, D. C.; Subject Slanting in Scientific Indexing
and Abstracting Services; 5 months; $5,100.

HisTory or SciENCE SocieTy, Norwalk, Conn.; Emergency Support of Annual Crit-
ical Bibliography; 3 years; $6,000.

Human ReLaTions Area FiLes, New Haven, Conn.; Processing of Source Materials
on Selected Areas and Peoples; 1 year; $17,000.

InpIANA University, Bloomington, Ind.; Bibliography of the Genetics of Drosophila;
1 year; $2,100.

INTERNATIONAL CouUNciL or ScientiFic Unions, London, England, International
Abstracting Board; 1 year; $5,000.

INTERNATIONAL UNION oF PHYSIOLOGICAL SCIENCES, Minneapolis, Minn. ; Traveling
Conference-Lecture Teams in Physiology; 2 years; $10,000.

LiBrARY OF CONGRESsS, Washington, D. C.; 4 Subject Index to the Astia Title An-
nouncement Bulletin; 6 months; $15,000.
LiBraRY oF CoNGRrEsSs, Washington, D. C.; Compilation of an Accessions List of
Scientific and Technical Serials of the Library of Congress; 1 years; $12,000.
LiBrary o ConGress, Washington, D. C.; Reference Center for Reports on Gov-
ernment-Supported Scientific Research; 1 year; $19,000.

LiBrRARY oF CONGRESS, Washington, D. C.; Study of the Availability and Ultilization
of Japanese Scientific Literature in the United States; 1 year; $8,000.

Lonc IsLanD BrorocrcaL LaBoraTory, Cold Spring Harbor, N. Y.; The Mutants
of Drosophila Melanogaster; 18 months; $12,500.

MassacuuserTs INsTiTute oF TecHNoLooy, Cambridge, Mass.; Methods of
Translating Languages by Machine; 1 year; $35,200.

MAsSACHUSETTS INSTITUTE oF TEcHNoLoGy, Cambridge, Mass.; Support of an
International Conference on Mechanical Translation; 5 days; $5,800.

UNIVERSITY OF MICHIGAN, Ann Arbor, Mich.; Emergency Support of the Michigan
Mathematical Journal; 3 years; $3,500.

Tuae MowesT INTER-L1BRARY CENTER, Chicago, Ill.; A Preliminary Study Toward
Establishment of a Biological Journal Center; 6 weeks; $4,140.

Tae MIDWEST INTER-L1BRARY CENTER, Chicago, Ill.; Chemical Journal Center; 1
year; $11,700.

Mi1ssourl BoTaNICAL GARDEN, St. Louis, Mo.; Translation of “Flora of Japan” into
English; 1 year; $2,000.

NATIONAL ACADEMY OF SCIENCES, Washington, D. C.; Advisory Committees on
United States Participation in International Scientific Organizations; 1 year;

$22,770.
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NATIONAL ACADEMY OF SciENcES, Washington, D. C.; Publication of Proceedings of
the VIIIth General Assembly and the XVIIth Congress of the International Geo-
graphical Union; 1 year; $12,000,

NaTioNAL ACADEMY OF SCIENCES, Washington, D. C.; The Biology Code and Key and
an Analytical History of the Chemical-Biological Coordination Center; 10 months;
$18,600.

UnN1versity OF PENNSYLVANIA, Philadelphia, Pa.; Feasibility Study of the Applica-
tion of Linguistic Transformations to Information Retrieval; 3 months; $1,950.
UNIvERSITY OF PENNSYLVANIA, Philadelphia, Pa.; Investigation of Linguistic Trans-

formation for Information Retrieval; 1 year; $24,300.

UNIversiTY OF PENNSYLVANIA, Philadelphia, Pa.; Translation and Publication of
Abstracts from the Russian Journal, Referativnyi Zhurnal: Biologiia; 1 year; $7,680.

PrincETON UNIvERSITY PRESS, Princeton, N. J.; Some Problems of Chemical Kinetics
and Reactivity; 1 year; $1,500.

SmirrsONIAN INsTITUTION, Washington, D. C.; Biological Sciences Information Ex-
change; 1 year; $25,000.

SOCIETY OF SPONSORING THE INTERNATIONAL GENETICS SymMposiA, Ueno Park,
Tokyo; Publication of Proceedings of the International Genetics Symposia; 1 year;
$4,500.

SocieTy oF SYSTEMATIC ZoOLOGY, Victor, N. Y.; Directory of Specialists in Taxonomy
of Animals; 2 years; $8,400.

SpeciaL LiBRARIES AssociaTION, Manville, N. J.; Scientific Translations Center; 1
year; $20,350.

Unriversiry or Uram, Salt Lake City, Utah; Translations in Aztec Anthropology;
3 years; $12,600.

Unrversity oF VERMONT, Burlington, Vt.; Biochemistry Exchange Professorship;
1 year; $1,600.

WesTerN Reserve University, Cleveland, Ohio; Feasibility Study on Centralized
Information Services; 4 months; $3,500.

TayrLuis M. WiLriams, Washington, D. C.; Methods for Representing Scientific
Subject Matter in Information Searching Systems; 1 year; $6,900.

UnrversiTy oF WisconsiN, Madison, Wis.; Lectures on the History of Mechanics;
1 year; $500.

The President’s Committee on Scientists and Engineers

NartioNaL Acabemy oF ScieNces, Washington, D. C.; The President’s Committee on
Scientists and Engineers; 9 months; $85,000.



APPENDIX D

Fellowship Awards

Distribution of NSF Fellowships and Applicants by State of Residence
Awarded in Fiscal Year 1957

NORTHEAST NORTH CENTRAL
Applica- Applica-
tions Awards tions Awards
Region and State received made | Region and State received made
Connecticut ———eeeeeee e 69 25 | IIHNOIS — e oo 283 87
Maine 21 5 | Indiana __ 102 26
Massachusetts . ____ 211 57 | Iowa 69 16
New Hampshire .- 12 3 |Kansas __ 58 17
New Jersey 148 47 | Michigan - 143 42
New York 688 171 | Minnesota —— e 96 25
Pennsylvania . __ 299 76 | Missouri — 12 22
Rhode Island 24 7 | Nebraska - 36 11
Vermont 13 2 | North Dakota 16 2
Ohio 163 44
SOUTH South Dakota—————————— 19 3
Alabama 47 7 | Wisconsin ————————eeee e 101 33
Arkansas 28 11
Delaware 17 4 Ari WEST ot .
. s . . rizona
?11::;:: of Columbia._..__ g; 5 Galifornia 438 132
15
. Colorado 45 11
Georgia 44 7 Idaho 14 3
Kentucky 44 8 | Montana 14 3
Louisiana 45 4 | Nevada 9 0
Maryland 97 25 | New MexicO—— o memee—emm 22 6
Mississippi 24 4 } Oregon 63 12
North Carolina_ 70 16 | Utah 25 4
Oklahoma 50 8 | Washington — e~ 92 27
South Carolina__.—_———___ 22 4 | Wyoming 13 4
Tennessee 43 11 POSSESSIONS
Texas 109 23 | Alaska 7 3
Virginia 68 17 | Hawaii 12 2
West Virginia— o~ 14 3 | Puerto Rico 5 1
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Distribution of NSF Fellowship Awards by Year of Study and Field
Academic Year 1957-58

Predoctoral Post-

doc- |Senior{ Sci-
Field toral | Post- | ence | Total

First | Inter- | Ter- |(regu-| doc- | Fac-

year | medi- |minal | lar) | toral | ulty

ate | year

Life sciences. . ................. 47 | 101 68 44 26 25 311
Chemistry..................... 57 65 63 22 9 22 238
Engineering................... 50 41 23 2 3 17 136
Earthsciences.................. 9 21 11 4 1 1 47
Mathematics. ................. 33 40 13 16 6 21 129
Physics and astronomy.......... 49 929 41 20 9 12 230
Physical sciences, general . .......|...... ... ... ..ot 1 1
Convergent fields. ..............]...... 9 5 1 1 1 17
Total.................... 245 | 376 | 224 (1109 | 155 | 100 | 1,109

1 Includes 25 awards made in October 1956.

Names, Residences, and Fields of Study of Individuals Awarded National
Science Foundation Fellowships for Fiscal Year 1957

ALABAMA

Predoctoral

KnNicuT, JAMES M., Mobile, Physics.

Knorp, PauL J., S. J., Spring Hill Sta-
tion, Mathematics.

LampkiN, JurLia M., Tuscaloosa, Medical
Sciences.

MANjARREZ, VICTOR M,, S. J., Spring Hill,
Mathematics.

Ruopes, Wnriam C., Anniston, Bio-
chemistry.

Science Faculty

Hupson, Frep M., Auburn, Engineering.
Hun1eR, Rovy, Jr., Birmingham, Zoology.

AR1zoNa

Predoctoral

Bavrr, James S., Tempe, Physics.

Cooprer, CrARrLES F., Tucson, Botany.

HaypEN, Jurian D., Jr., Tucson, Physics.

JusTice, Kerru E., Tucson, Zoology.

RavucH, HerBErT E., Tucson, Engineer-
ing.

SHUTLER, MArY E., Tucson, Anthropol-
ogy.
Regular Postdoctoral

Friep, HerBerT M., Tucson, Physics.

Science Faculty

EvensoN, ApeLamE E., Tucson, Micro-
biology.

ARKANSAS
Predoctoral

CARRUTH, GEORGE A.,' Charleston, Bio-
chemistry.

Cross, RoserT A., Bauxite, Engineering.

Evererr, Wayne W., Benton, Biochem-
istry.

Leming, HoweLL E., Fayetteville, Physics.

Pack, LEroy E., Springdale, Engineering.

Robpcers, Tommy A., Hot Springs, Chem-
istry.

StaLLINGs, Joun -R., Jr., Morrilton,
Mathematics.

Wasson, Joun T., Springtown, Chem-
istry.

WiLLis, WiLLiaM J., Fort Smith, Physics.
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Regular Postdoctoral

CHOWNING, ANN, Little Rock, Anthro-
pology.
Science Faculty

FeLr, RaLpu V., Magnolia, Agriculture.
CALIFORNIA
Predoctoral

APPLEQUIST, JoN B., Berkeley, Chemistry.

ArNoLp, LAwrence J., Los Angeles,
Mathematics.

Azar, LEoNARD, Berkeley, Engineering.

Bamp, ALexanDer K., El Cerrito, Earth
Sciences.

BarToN, PatrICIA A., Alhambra, Micro-
biology.

Bass, HymaN, Los Angeles, Mathematics.

Berkson, EArL R., Los Angeles, Mathe-
matics.

Bramr, PryLLis B., Berkeley, Genetics.

BosweLL, GeorGe A., Castro Valley,
Chemistry.

BreooN, GLEN E., Sanger, Mathematics.

Brokaw, CHArLES J., El Segundo, Zo-
ology.

Brosemer, RonaLp W.;! Oakland, Bio-
chemistry.

BrownN, LoweLL S., Visalia, Physics.

CARPENTER, WAYNE R., Pomona, Chem-
istry.

CrawLEY, PETER L., Pasadena, Mathe-
matics.

DAyBELL, MELVIN D., Oceanside, Physics.

De Nevers, Noer H., San Francisco,
Engineering.

De Voro, Ricuarp H., Palo Alto, Engi-
neering.

DewsirsT, KEnNNeTH C., Tracy, Chem-
istry.

Dosyns, HExry F., Niles, Anthropology.

Donovan, PauLr F., Berkeley, Chemistry.

Drake, Joun W.! Pasadena, Micro-
biology.

Erron, LEoNARD, Glendora, Engineering.

FieLp, GEorgE F., Linden, Chemistry.

Fone, PauL, San Francisco, Mathematics.

Fucus, RoNaLp,! Altadena, Physics.

GiLLeTrT, JaMEs W., Berkeley,
chemistry.

Bio-

! Declined.
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GruLiano, Concerro R., Gardena,
Chemistry.

GoLpsBOROUGH, JomN P., Stanford,
Physics.

Haune, GEruARD E., Alameda, Physics.

Harr, Harowp R.;?! Oildale, Engineering.

HamiLtToN, Witriam F.' II, Altadena,
Physics.

Hanp, Louis N., Menlo Park, Physics.

HanNA, MELvIN W.;' Van Nuys, Chem-
istry.

Harris, RoBerT E., Berkeley, Chemistry.

HorLway, DEnnNis, Alhambra, Physics.

Huane, Luc, Oakland, Physics.

HuLTerEN, NEILEN W., Berkeley, Chem-
istry.

JoEL, CriFre D., Vista, Medical Sciences.

Jorpan, Perer C. H., Hollywood, Chem-
istry.

KaLLiN, Eva M.;! Berkeley, Mathematics.

KerLry, Beatrice L., Monterey Park,
Microbiology.

LANGENBERG,
Physics.

LatiMer, Howarp L., Claremont, Ge-
netics.

LUBLINER, JacoB, Los Angeles, Engineer-
ing.

LunpBerc, Raymonp E., Palo Alto, En-
gineering.

Macier, Gary E., Livermore, Chemistry.

MacMiLLaN, ArcHIE J., Los Angeles,
Engineering.

MARSHALL, J. Howarp, III, Lake Arrow-
head, Physics.

MAvYFIELD, IvaN JEANNE, Chino, Zoology.

McConkEY, Epwin H., Berkeley, Zoology.

McCuen, PeTer A., Bakersfield, Engi-
neering.

McCune, DeLBerT C., Saratoga, Botany.

Monk, James D., Danville, Mathematics.

MoreTTi, RicHARD L., San Bernardino,
Zoology.

NanbpI1, JEAN, Solvang, Zoology.

Newcusor, James E.' III, Lafayette,
Physics.

NeviLLe, Donavp E.,! Los Angeles, Chem-
istry.

Nizrrica, DonaLp P., Santa Monica,
Biochemistry.

Orpacu, Raymonp L., Los Angeles,
Physics.

Donarp N., Berkeley,
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. PARKER, BARBARA A, Los Angeles, Chem-
istry.

Parker, EveLyN D., San Francisco, Bio-
chemistry.

Parsons, Marcarer C., Claremont,
Zoology.

PiccoLini, RicHARD J.,, Los Angeles,
Chemistry.

ProscuAN, FrRANK, Sunnyvale, Mathe-
matics.

Prurrr, WiLiam E., Redwood City,
Mathematics.

Purves, WiLLiam K., Jr.,, Sacramento,
Botany.

Raprorp, MARGARET R., Glendale, Bio-
chemistry.

RaveN, PeTer H.;! San Francisco, Botany.

RicuaArDs, E. GLEN, Berkeley, Biochem-
istry.

RicuARDS, L. WiLLARD, Riverside, Chem-
istry.

Ricuarps, PauL L., Riverside, Physics.

RoBERTSON, BaLDwiN, Los Angeles,
Physics.

Royce, EpwiN B., Pasadena, Physics.

Scort, PaEBE C., Oakland, Psychology.

SeperHOLM, CHArRLEs H., Concord,
Chemistry.

SHIRLEY, DAviD A., Berkeley, Chemistry.

SoreNsoN, Joun L., Los Angeles, An-
thropology.

SteIN, ELizaBETH K., Los Angeles, Micro-
biology.

STROMBOTNE,
Physics.

TavrLor, HucH P., Jr., Los Angeles, Earth
Sciences.

TiNnpErRHOLT, VicTOR E., Santa Monica,
Genetics.

WepDLE, OrviLrLe H., Granada Hills,

Ricuarp L., Berkeley,

Zoology.
WEerrzNer, Harorp, San Francisco,
Physics.
WEerTHAMER, N. RicHARD,' Sherman

Oaks, Physics.

WirLcox, WirLiam R., Albany, Engineer-
ing.

WiLriams, FormMaN A,, Pasadena, Engi-
neering.

WiLLis, Joun S.; Pasadena, Zoology.

WiLsoN, DonaLp M., Los Angeles,
Zoology.

* Declined.
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WiLsoN, Garta H., Oakland, Engineer-
ing.

Regular Postdoctoral

ALLEN, Davip W., Sierra Madre, Medical
Sciences.

BAKER, GEORGE A., Jr., Davis, Physics.

BorriNi, ALBERT T., Petaluma, Chem-
istry.

Brackerr, Tuomas E.! El Cerrito,
Chemistry.

DickemAN, MiLprED, Los Altos, Anthro-
pology.

DursIN, RicHARD D., Los Angeles, Bio-
chemistry.

FLANDERS,
matics.

FreNCH, GILBERT M.;' Pasadena, Psy-
chology.

HarLey, Berkeley, Mathe-

Gasiorowicz, STePHEN G., Albany,
Physics.

GHIRARDELLI, ROBERT G.,! San Francisco,
Chemistry.

HerscusacH, DubLey R.,' Aptos, Chem-
istry.

HoMmmEersaND, Max H., La Mesa, Botany.

JacoBsoN, Barucu S., Berkeley, Bio-
physics.

MaLLory, FRANK B.;! Pasadena, Chem-
istry.

MARGOLIN, PauL,' Pasadena, Genetics.

McMaTtH, VERNON E., Van Nuys, Earth
Sciences.

RmbpeLr, DoroTny M., Berkeley, An-
thropology.

Suersy, OLec D.;! Albany, Engineering.

Snow, SIDNEY R.,» Los Angeles, Genetics.

Surpes, PaTtrick C., Stanford, Philosophy
of Science.

Wircox, Lee R., Menlo Park, Physics.

WorLwiLL, Joacamm F., Berkeley, Psy-
chology.

Senior Postdoctoral

BeEnsoN, SmNey W., Beverly
Chemistry.

BurLock, Tueopore H., Pacific Pali-
sades, Zoology.

CravyToN, Roperick K., Carmel, Bio-
chemistry.

CRANE, Jurian C., Davis, Botany.

DauBeN, WnLLiaM G., Berkeley, Chem-
istry.

Dawvis, LevereTT, Jr., Altadena, Physics.

Hills,



SEVENTH ANNUAL REPORT

KeLiey, Joun L.! Berkeley, Mathe-
matics.

KmgMaN, HaprLEy, Stanford, Medical
Sciences.

LoreEnz, Freperick W., Davis, Zoology.

ParpEe, ArTHUR B., El Cerrito, Bio-
chemistry.

PrreLka, FRANK A., Berkeley, Zoology.

ToLLESTRUP, ALVIN V., Altadena, Phy-
sics.

Science Faculty

Farrerr, Epwarp J., San Francisco,
Mathematics.

LaMBERT, FrRaNK L., Los Angeles, Chem-
istry.

McKiLror, ALLAN A., Davis, Engineer-
ing.

MyseLs, KaroL J., Los Angeles, Chem-
istry.

RaucH, StanNrLey E., Santa Barbara,
Mathematics.

ScuEerrFEy, CHARLES F., Berkeley, Engi-
neering.

Scort, VERNE H., Davis, Engineering.

Tauxe, GEorce J., Pacific Palisades, En-
gineering.

CoOLORADO
Predoctoral

Harwus, Joun C., Loveland, Earth Sci-
ences.

IrwiN, CynTHIA C., Morrison, Anthro-
pology.

KEerroce, HAroLD E., Arvada, Earth Sci-
ences.

Nazy, JouN R., Denver, Chemistry.
SPENCER, ALBERT W., Fort Collins, Zo-
ology. R
ViErRecK, ELEANOR G., Boulder, Zoology.

WeLsH, RoBerT E., Denver, Physics.

Regular Postdoctoral

Harorp, FrRaNkLIN M., Denver, Bio-
chemistry.

Senior Postdoctoral
WEeBER, WiLLiAM A., Boulder, Botany.
Science Faculty

Smrra, DoNN L., Denver, Medical Sci-
ences.

1 Declined.
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StickLER, WiLLIAM C., Denver, Chemis-
try.

CONNECTICUT

Predoctoral

AHEARNE, JonN F.,! New Britain, Physics.

Brices, TaHoMas, South Norwalk, Medi-
cal Sciences.

CrurcHILL, LinpsEY, C., Jr., Meriden,
Mathematical Sociology.

CoNRrON, Grecory F.,;' New Canaan, En-
gineering.

DrANOFF, JosHUA, S.,' Bridgeport, Engi-
neering.

FarnuaM, ANN E., Broad Brook, Micro-
biology.

JarnacIN, Ricuarp C., New Haven,
Chemistry.

McCoLMm, Doucras W., New Haven,
Physics.

Meics, Rosert A., Newington, Medical
Sciences.

MerMIN, N. Davip,' New Haven, Physics.

MiLLER, Joun H., New Haven, Botany.

StevensoN, KenneTr K., Berlin, Chem-
istry.

STILLINGER, FrRANK H., Jr., New Haven,
Chemistry.

TaneNBauM, B. SamueL, New Haven,
Physics.

Tirrr, WiLLiAM G., Seymour, Astronomy.

WAGNER, ALvIN, Stamford, Zoology.

Waite, Joun A., New Haven, Physics.

Regular Postdoctoral

GiLBERT, WALTER, Westport, Physics.

GoLpsTEIN, MEeLviN J., New Haven,
Chemistry.

Peck, Harry D, Jr., Middletown, Micro-
biology.

Reuscu, WiLLiam H., Greenwich, Chem-
istry.

Senior Postdoctoral

BrowbDER, FeLIx E., New Haven, Mathe-
matics.

Frrcu, Freperic B.,! New Haven, Mathe-
matics.

Science Faculty

RosenBauM, RoBert A., Middletown,
Mathematics.
Sease, Joun W., Portland, Chemistry.
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DELAWARE
Predoctoral

AnpersON, Howarp W., Wilmington,
Engineering.

Harwirz, MiTcHELL, Wilmington, Mathe-
matical Economics.

JennNings, U. Duane, Wilmington, En-
gineering.

Romano, Ricearp C., Newark, Engi-
neering.

DistricT oF CoLUMBIA
Predoctoral

DaNTE, WiLLiAM M., Physics.
ErrMAN, JoHN R., Physics.
HorreLp, DonALD R., Psychology.
PresnAL, DeaN C., Earth Sciences.

Science Faculty

BuTtcHER, GEORGE H., Mathematics.

FLORIDA
Predoctoral

Bress, RoBert C., Gainesville, Astron-
omy.

Brooks, RobNEY A., Miami, Physics.

DurriLr, PrResTON L., Fort Lauderdale,
Engineering.

Fox, EveLyN, Miami Beach, Physics.

Hussarp, PauL S., Jr., St. Petersburg,
Physics.

Irwin, CArOL A., Jacksonville, Anthro-
pology.

MorriLL, JouN B., Tallahassee, Zoology.

Ramsrorr, LAwrReENcE D.;) Neptune
Beach, Earth Sciences.

SAwYER, DoNALD A., Gainesville, Engi-
neering.

WinTERs, HErBERT H., Orlovista, Earth
Sciences.

Regular Postdoctoral

MirroN, RENE F., Hialeah, Anthropol-
ogy.

ScHRIEFFER, JouN R., Eustis, Physics.

WabpsworTH, DonNaLD vaN Z.! Coral
Gables, Earth Sciences.

Science Faculty

Jr,

McCrain, Howarp,
Medical Sciences.

Tallahassee,

1 Declined.
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ScuwevEer, HerBERT E., Gainesville, En-
gineering.

GEORGIA
Predoctoral

Dunvrap, JuLian L., La Grange, Physics.
Howe, JouN A., Blue Ridge, Chemistry.
Hucues, NormaN, East Point, Zoology.
ToLBERT, MARrY G., Comer, Zoology.

Senior Postdoctoral
OpumM, EuGeNE P., Athens, Zoology.
Science Faculty

CAseEMAN, AusTIN B., Atlanta, Engineer-
ing.
HerreMAN, HaroLD M., Atlanta, Physics.

IpanO
Predoctoral

NierLsonN, CLair W., Pocatello, Physics,

Norgorp, JouN T., Moscow, Engineer-
ing.

WiLLMoORTH, JouN H., Boise, Engineer-
ing.

ILLINOIS

Predoctoral

AroNsoN, ArRTHUR I, Champaign, Mi-
crobiology.

BaroN, RoeerT E.;' Chicago, Physics.

Baur, Mario E., Chicago, Chemistry.

BeckMmAN, Tap A.,' Wilmette, Chemistry.

BjorkEN, JaMEs D., Park Ridge, Physics.

BopINE, ALAN G., Macomb, Physics.

BrRewER, RicHARD, Murphysboro, Zool-
ogy.

BuTLER, DonaLp C., Highland Park, Psy-
chology.

Camns, ErLToN J., Chicago, Engineering.

CoLEMAN, SDNEY R., Chicago, Physics.

CoLLMAN, James P., Urbana, Chemistry.

Decker, DanNieL L., Champaign, Phys-
ics.

 Du FresNE, EvceNE R., Chicago, Chem-

istry.
Epwarps, HaroLp M., Jr., Champaign,
Mathematics.
FiLson, Don P., Chicago, Chemistry.
FoobeN, Jack, Chicago, Zoology.
FraENKEL, DAN G., Urbana, Medical
Sciences.
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FREIFELDER, DAviD M., Waukegan, Bio-
physics.

GagceioLy, Ricuarp A., Highwood, Engi-
neering.

GuoLsoN, Rosert K., Champaign, Bio-
chemistry.

GINSBERG, DoNALD M., Chicago, Physics.

GoOLDBERG, JAY M., Chicago, Psychology.

GoopumaN, GorpoN L., Riverside, Chem-
istry.

Harrison, MicuaeL J., Chicago, Phys-
1CS.

HarrzeLL, Gorpoon E., Champaign,
Chemistry.
HarTtenporr, EDWIN R.,' West Chicago,

Engineering.

Hirr, Rosert N., Evanston, Physics.

Hocan, Jerry A., Chicago, Psychology.

HunbLey, RicHArRD O., Joliet, Physics.

Josepn, Davip W., Wheaton, Physics.

Karser, Emir T., Chicago, Chemistry.

KALTENBRONN, JaMes S., New Baden,
Chemistry.

KermicLE, JErry L., Dundas, Genetics.

Kertesz, DEnis J., Glenview, Chemis-
try.

KusT, Rocer N.,;! Villa Park, Chemistry.

Lroyp, Ronatp M., Oak Park, Earth
Sciences.

McCarroLL, Bruck, Chicago, Chemis-
try.

McMicuAeL, Kirk D., Ingleside, Chem-
istry.

MinN, Freprick L., Waukegan, Chem-
istry.

MobesiTT, GEorGE E., Urbana, Physics.

Mrazek, Rosert V., Elmhurst, Engi-
neering.

OLorsoN, Roy A., Chicago, Chemistry.

Paurus, HEnry P., Winnetka, Biochem-
istry.

Quay, PauL M, S. J., Oak Park, Phys-
ics.

Renick, ReBecca J.,, Manhattan, Chem-
istry.

Resing, HeEnry A., Chicago, Chemistry.

RevNoLps, JouN C., Glen Ellyn, Physics.

Rocers, KenpaL T., Urbana, Physics.

ScHLESSINGER, Davip, Chicago, Bio-
chemistry.

1 Declined.
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SWARTZ, LESLIE G., Western Springs, Zo-
ology.

TaLBotT, RicHARD L., Elmhurst, Chem-
istry.

TiLLsoN, MArRTHA A., La Grange, Zo-
ology.

ToBey, STePHEN W., Chicago, Chemis-
try.

TROZZOLO,
Chemistry.

Veazie, Aubrey E., Chicago, Chemistry.

WaLrr, RoBerr E., Mulberry Grove,
Chemistry.

WarDEN, JounN C., Danville, Botany.

WEINER, Danier, Chicago, Physics.

Worr, Joseru A., Chicago, Mathematics.

Youncpaut, CarL K., Chicago, Mathe-
matics.

Yunp, Ricuarp A., Farina, Earth Sci-
ences.

ZiMMERMAN, STeveN B., Chicago, Bio-
chemistry.

AnNTHONY M., Chicago,

Regular Postdoctoral

Backus, Georce E.;' Chicago, Physics.

BrowN, Bruce E., Chicago, Earth
Sciences.

EBERSTEIN, ARTHUR, Chicago, Biophys-
ics.

GELLER, Davip M., Oak Park, Medical
Sciences.

HANRAHAN,
Chemistry.

Lroyp, MonTE B., Chicago, Agriculture.

NeLsonN, J. Epwarp, Chicago, Mathe-
matics.

Nerobe, ANIL, Chicago, Mathematics.

Nosanow, Lewis H., Chicago, Chem-
istry.

RErr, MiLorep, Chicago, Physics.

Ricaey, HermaN G., Chicago, Chem-
istry.

RotumaN, Frank G., Chicago, Chem-
istry.

ScuuLrtz, THEODORE D., Glencoe, Physics.

Tuomas, Ricuarp S., Champaign, Bio-
physics.

Woop, GarLen T., Chicago, Physics.

Zusay, Georrrey L., Chicago, Biochem-

istry.

Roeert J., Woodstock,

Senior Postdoctoral

BascoM, WiLLiam R., Evanston, Anthro-
pology.



186

BoropweLL, Freperick G., Evanston,
Chemistry.

FRAENKEL, GoTTFRIED S., Urbana, Zool-
ogy

FuLtz, DavE, Chicago, Earth Sciences.

Havrvorson, Havvor O.,' Urbana, Micro-
biology.

Jounson, Rosert E., Urbana, Medical
Sciences.

KeLLey, Joun C., Carbondale, Anthro-

pology.
Science Faculty

Bower, Joun E., De Kalb, Chemistry.
DiLks, ELEANOR, Normal, General Bi-
ology.
INDIANA

Predoctoral

CuiLps, CanNING R., Jr., Indianapolis,
Chemistry.

Doop, James R., Bloomington, Earth
Sciences.

Fox, S1sTER M. ALICE MARIE, South Bend,
Zoology.

FRAZER,
Physics.

Hueser, Francis M., Indianapolis, Earth
Sciences.

HunTEeR, RaLpa E., Bloomington, Earth
Sciences.

Jenkins, TuoMmas
Mathematics.

MepircH, James S.! Indianapolis, Engi-
neering.

MEeLcHIOR, MicHAEL T. Fort Wayne,

Wiriam R, Indianapolis,

M., Indianapolis,

Chemistry.

Pramrie, Ricuarp L., Fort Wayne, Bio-
chemistry.

RaPERr, OpELL F., Bloomington, Chem-
istry.

Ray, Crayron E., Indianapolis, Earth
Sciences.

SaNE, James O., Hammond, Engineering.

ScorieLp, JaMes H., Chesterton, Physics,

SHIELDS, JaMES E., Marion, Biochemistry.

Stewart, TuOMAsS E., South Bend,
Mathematics.

STiLLER, MaRrY L., Connersville, Botany.

VoucHT, ELDON J., South Bend, Mathe-
matics.

WiLt, FrEp H., Nappanee, Zoology.

1 Declined.
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Regular Postdoctoral

Bure, RicEarRD W., Fort Wayne, Bio-
chemistry.

CLELAND, WaLLACE, Bloomington, Bio-
chemistry.

Senior Postdoctoral

BeNzER, SEYMOUR, West Lafayette, Bio-
physics.
ErieL, ERNEST L., South Bend, Chemistry.

Science Faculty

Lance, Lester H., Valparaiso, Mathe-
matics.

PosTLETHWAIT, SAMUEL N., Lafayette,
Botany.

Suupe, Joun W,, West Lafayette, Engi-
neering.

Jowa

Predoctoral

ANDERSON, WiLLIAM ]J., Ames, Engineer-
ing.

BAKER, BiLry R.,! Eldon, Engineering.

CHRISTENSEN, StaANLey H., Ames,
Physics.

CooPERRIDER, Toum S., Iowa City, Botany.

GraHAM, JoHN B., Brooklyn, Engineer-
ing.

KEerr, NorMAN S., Charles City, Micro-
biology.

RENEKER, Darrerr H., Birmingham,
Physics.

RoBERTS, WALDEN
chemistry.

WarsoN, Patty Jo, Sheffield, Anthro-
pology.

WiLBois, ANNETTE D., Des Moines,
Genetics.

WooLbriDGE, CHARLES E., Mason City,
Engineering.

K., Lamoni, Bio-

Regular Postdoctoral

ENGLER, ]JEAN A., Mason City, Psy-
chology.

Senior Postdoctoral
ARONOFF, SaM, Ames, Biochemistry.
Science Faculty

JessEN, MarvIN P., Des Moines, Zoology.
Rices, PHILIP S., Des Moines, Astronomy.
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Scaurrer, AucusTA L., Cedar Falls,
Mathematics.

KaANsas
Predoctoral

Baxis, Rammo, Sterling, Physics.

CoLweLL, JouN E., Bellaire, Chemistry.

DaLy, HowerL V., Jr., Lawrence,
Zoology.

FArrAR, THOMAS C., Wichita, Chemistry.

Harr, Benjamin D., Lawrence, Chemis-
try.

HaLr, JorN B., Mission, Medical Sci-
ences.

Horr, Davmp A.! Lawrence, Anthro-
pology.

Jackson, Tuomas C., Hutchinson, En-
gineering.
RETTENMEYER,
Zoology.

RicuHERT, A. STUART, Wichita, Physics.

Rocers, Gary B., Manhattan, Engineer-
ing.

SCHLAGER, GUNTHER, Lawrence, Zoology.

SinkHORN, RicHARD D., Wichita, Mathe-
matics.

Carr. W., Lawrence,

SommeEr, Warren T., Manhattan,
Physics.

STRICKLER, STEWART J., Hutchinson,
Chemistry.

Science Faculty

BrayrieLD, ARTHUR H., Manhattan, Psy-
chology.
Erriort, IrvIN W., Newton, Chemistry.

KENTUCKY
Predoctoral

CaNTRILL, JAMES E., Lexington, Chem-
istry.

Cook, Maurice G., Hatton, Agriculture.

Linp, Jonn E., Jr., Louisville, Chemistry.

Racranp, Joun L., Beaver Dam, Agri-
culture.

Taomas, WiLLiam A., McKee, Earth
Sciences.

Senior Postdoctoral

WiLey, Ricearp H., Louisville, Chem-
istry.

! Declined.
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Science Faculty
Levey, GerrrT, Berea, Chemistry.

WaLLer, M. ConNcerTa, Louisville,
Chemistry.

LouisiaANA

Predoctoral

Howe, HerserT J., Baton Rouge, Earth
Sciences.

LinperuroLM, CArL E., Baton Rouge,
Mathematics.

Science Faculty

Viier, Danter H., New Orleans, Engi-
neering.

Wirris, Pavirma M., New Oirleans,
Chemistry.

Maine
Predoctoral

BerkeLMAN, KarL, Lewiston, Physics.

COMMERFORD, SPENCER L., Belfast, Medi-
cal Sciences.

Jenness, JonaTHAN, North Bridgeton,
Anthropology.

Lary, Epmunp C., West Scarborough,
Engineering.

SiLver, IrviNg R., Portland, History of
Science.

MARYLAND
Predoctoral

AIKEN, RicHARD T., Baltimore, Engineer-
ing.

CorrMAN, CHarLEs V., Hagerstown,
Mathematics.

ConLEy, James W., Hyattsville, Engi-
neering.

CurTis, EDwArRD B., Annapolis, Mathe-
matics.

DorrMAN, Jay R., Baltimore, Chemistry.

Hauk, Rosarinp, Chevy Chase, Medical
Sciences.

HirsureLp, DaviD S., Baltimore, Engi-
neering.

Horowitz, LEONARD M.,' Baltimore, Psy-
chology.

Jounson, Bersey W., Chevy Chase,
Medical Sciences.

KaurManN, Joun H..! Towson, Zoology.

Nmes, Patricia A., Kingsville, Psychol-
ogy.

RotBERrG, Iris C., Adelphi, Psychology.
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SuARNOFF, MARK, Chevy Chase, Physics.

SiGER, ALVIN, Baltimore, Biochemistry.

Taeuser, KarL E., Hyattsville, Demog-
raphy.

WHITAKER, STEPHEN, Elkton, Engineer-
ing.

WaitLock, Howarp W., Jr., University
Park, Chemistry.

WiLLiaMs, RicaArp B., Edgewood, Gen-
eral Biology.

WiLris, Epwin O., Baltimore, Zoology.

Regular Postdoctoral

Isaacs, James P.!' Baltimore, Medical
Sciences.
SPENCER, RicHARD P., Silver Spring, Bio-
chemistry.
WarNHOFF, EDGAR W., Bethesda, Chem-
istry.
Senior Postdoctoral

Park, James T., Silver Spring, Biochem-
istry.
Science Faculty
ALLEN, ReprieLp W., Silver Spring, En-
gineering.
CHEessIN, PauL L., Baltimore, Mathemat-
ics.
MaAssSACHUSETTS
Predoctoral

AssorT, Rose Marie S.,! Northampton,
Botany.

AvereLL, JounN P., Roslindale, Physics.

BavyMm, GorpoN A., Pittsfield, Physics.

BriLLiaNT, MARTIN B., Boston, Engineer-
ing.

CooPER, BErNARD R., Hyde Park, Physics.

DanieLs, GeraLp M., Jamaica Plain,
Physics.

Dmxon, WiLLiam B., Fall River, Chemis-
try.

EIGNER, JosErH, Swampscott, Chemistry.

EveEns, LeoNarD, Brookline, Mathemat-
ics.

FerpomaN, CHARLES L., Brookline, Engi-
neering.

FessepieN, Ricuarp W., North Amherst,
Chemistry.

GoLp, L. PETER, Brockton, Chemistry.

GossArp, ARTHUR C., Quincy, Physics.

Hirer, S. RoBerT, Amherst, Zoology.

1 Declined.
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Hosey, WiLLiaM D., Peabody, Chemistry.

HorviTz, PAUL M., Brookline, Mathemat-
ical Economics.

HouceN, Jon T., Watertown, Chemistry.

Howarp, WeBsTER E., Jr., Winthrop,
Physics.

HuserT, Joun F., Dover, Earth Sciences.

Joyner, WiLLiam B., Cambridge, Earth
Sciences.

KoLenkow, RoBerT J., Cambridge,
Physics.
LANDAUER, TunomAs K., Cambridge,

Psychology.

LeEMAIRE, NorMAND A., New Bedford,
Chemistry.

LiANmES, Syrvia P., Brighton, Medical
Sciences.

McGorr, DAviD J., Somerville, Engineer-
ing.

MUCKENHOUPT, BENJAMIN,
Highlands, Mathematics.

OFrENGAND, JaMEs, Taunton, Microbiol-
ogy.

ReynoLDps, Davip V., Attleboro, Psychol-
ogy.

SuAxIN, CARL, Somerville, Physics.

STEKLER, HerrMANN O.}) Worcester,
Mathematical Economics.

THiesseN, WiLLiam E., Boston, Chemis-
try.

TuGeENDHAT, BEATRICE, Webster, Psychol-
ogy.

WanvLie, MicHAEL A., Boston, Physics.

WATERS, EDWARD L., Peabody, Chemistry.

Weser, RoserT, North Reading, Physics.

WaARTON, LENNARD, Brookline, Chemis-
try.

Wurte, Rosert W., Somerville, Chemis-
try.

WiLLiams, DAavip C., Belmont, Chemistry.

WiLson, KenNETH G., Concord, Physics.

Newton

Regular Postdoctoral

Curry, Georce M., Groton, Botany.

Davis, MArRGARET B., Cambridge, Botany.

Jounson, KENNETH A., Cambridge,
Physics.

LA TourrerTE, JaAMEs T., Cambridge,
Physics.

LivingsTONE, FrRANK B., Winchester, An-
thropology.

McKEeaN, HENrY P., Jr.,' Beverly Farms,
Mathematics.
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Senior Postdoctoral

BispPLINGHOFF, RAYyMOND, Wellesley Hills,
Engineering.

BrocH, Konrap E. Lexington, Bio-
chemistry.

GIMBUTAS,
pology.

Pounp, RoBerT V.,! Arlington, Physics.

ReswiICK, JamEs B., Wellesley, Engineer-
ing.

RoBy, TaornTON B., Lexington, Psy-
chology.

StoNE, Davip, Worcester, Biochemistry.
Tate, Joun T.! Cambridge, Mathe-
matics.
WEISSKOPF,
Physics.

Marija, Boston, Anthro-

Vicror F., Cambridge,

Science Faculty

CrockeTrT, WaALTER H., Worcester,
Mathematics.

KLEIN, GeorGe, Cambridge, Mathe-
matics.

WiINTER, STEPHEN S., Belmont, Chemis-

try.
MICHIGAN

Predoctoral

ALLERTON, SaMUEL E.;' Kalamazoo, Med-
ical Sciences.

Bisque, Ramon E., Iron River, Earth
Sciences.

Bouwsma, Warp D., Grand Rapids,
Mathematics.

Brake, Joun R., Stanton, Agricultural
Economics.

Briney, RoBeErT E., Muskegon, Mathe-
matics.

BroomrieLp, CLARENCE A., Mt. Morris,
Biochemistry.

Coarts, Kerra H., Ann Arbor, Engineer-
ing.
GARLAND,

matics.
GrrreLs, CArRL A., Dearborn, Physics.
Goope, FRANK M., Ann Arbor, Mathe-
matics and Psychology.
Graessiey, WiLLiam W., Ann Arbor,
Engineering.
Hazarp, Evan B.;! Pinckney, Zoology.
Heatrwore, Harorp F., Ann Arbor,
Zoology.

Howarp, Detroit, Mathe-

1 Declined.
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Hein, GEorce E., Ann Arbor, Chemistry.

KnorL, GLENN F.;! Frankenmuth, Engi-
neering.

KRETZSCHMAR, ALICE M., Detroit, Mathe-
matics.

LoverT, JaMEs S., East Lansing, Botany.

Mack, Lawrence R., Plymouth, Engi-
neering.

Moug, CrARLES M., South Haven, Engi-
neering.

Monr, WiLLiam D., South Haven, Engi-
neering.

NeLson, Freperic F., Grand Rapids,
Chemistry.

Nicmors, WiLiam H.! S. J.,, Detroit,
Physics.

PLourpE, Gam R.;! Norway, Chemistry.

ScuRrIBER, THOMAS J., Muskegon, Engi-
neering.

SuieLps, Paur C., South Haven, Mathe-
matics.

SPENCER, JoHN L., Ann Arbor, Chem-
istry.

Spitzer, DonaLp P., Bridgman, Chem-
istry.

STAsHEFF, JaMEs D., Ann Arbor, Mathe-
matics.

STENGER, RoBERT A., Midland, Chemis-

VanDER VEN, NED S., Clawson, Physics.

Woznick, BenjamiN J., Jr., Grand
Rapids, Physics.

YoUNGDALE, GILBERT A., Detroit, Chem-
istry.

ZinNEs, Josepr L., South Lyon, Psy-
chology and Physics.

Regular Postdoctoral

Lewis, Pemce F., Ann Arbor, Earth
Sciences.

MEevER, WALTER L., Ann Arbor, Chem-
istry.

Stevens, Josepr C.,' Grand Rapids, Psy-
chology.

Senior Postdoctoral

LUTTINGER, JoAaQuiN M., Ann Arbor,
Physics.
Science Faculty

GuERING, StsTeR Mary V., Grand
Rapids, Chemistry.
GrueN, Frep M., Olivet, Chemistry.

SKINNER, CHARLES E., Alma, Chemistry.



190

SowvuL, JeroMe G., Royal Oak, Mathe-
matics.

Spurr, STepeeN H., Ann Arbor, Agri-
culture.

MINNESOTA
Predoctoral

ACKERBERG, RoBERT C., St. Louis Park,
Engineering.

Burcess, Payiris E.,;) Moorhead, Zool-
ogy.

ELiasoN, MorTON A., Moorhead, Chem-
istry.

EricksoN, GLEN W., Minneapolis, Phys-
ics.

Fawcerr, MARK S., Winona, Chemistry.

HoLmes, Joun C., South St. Paul, Zo-
ology.

Juncas, Roserr L., Mountain Lake,
Medical Sciences.

Larson, Davip C., Cloquet, Physics.

LArsoN, JANE, Minneapolis, Chemistry.

MEeLIN, JouN A., St. Paul, Chemistry.

MiLLEr, FrRaNk C.;! Little Falls, Anthro-
pology.

MorreT, ALAN T., Rochester, Physics.

OsBoRrN, James H.;! Winona, Chemistry.

PeARsON, James J.,' Minneapolis, Phys-
ics.

Reapy, Joun F., Minneapolis, Physics.

RicHARDS, J. IaN, St. Paul, Mathematics.

RorseLanDp, Donarp 8., South St. Paul,
Physics.

ScorT, PauL C., Minneapolis, Chemistry.

SweeNEY, CaroL C., Winnebago, Chem-
istry.

WrrTRY, S1sTER EspPErRANCE, C. S. J., St.
Paul, Zoology.

YouncQuisT, MArY J.,
Chemistry.

Minneapolis,

Regular Postdoctoral

GRUNBAUM, BENJAMIN W,, Minneapolis,
Biochemistry.

Senior Postdoctoral
RicuARDS, A. GLENN,! St. Paul, Zoology.
Science Faculty

GARDNER, GERARD, Winona, Physics.
LarsoN, WiLLiam D., St. Paul, Chemis-

try.
1 Declined.
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Mississippl

Predoctoral

Cerny, Josepm, II1,' Oxford, Chemistry.
Crow, TerrYy T., Amory, Physics.
MAaNcUM, BiLLy W., Mize, Chemistry.

Science Faculty
NosrLEs, WiLLiaM L., Oxford, Chemistry.
MissoUuRr:

Predoctoral

Avrt, Davip D., Kirkwood, Earth Sciences.

CanTtweLL, Joun C., St. Louis, Mathe-
matics.

DawsoN, RicrArD G., Kansas City, Gen-
eral Biology.

FuLLER, RoBerT G., Rolla, Physics.

GERBER, CARL J., St. Louis, Medical Sci-
ences.

GiLLEsPIE, RoBert W., Kansas City,
Mathematical Economics.

GorMaN, C. Davip, Springfield, Mathe-
matics.

Krock, Paur W, St. Louis, Engineering.

LarsoN, James D., Independence, Phys-
ics.

Meap, C. ALDEN,'
Chemistry.

Webster Groves,

. MonTGoMERY, Davip C., Milan, Physics.

PrrrmaN, WiLLiam H., Columbia, Chem-
istry.

PratT, RicuArD L.,! Jefferson City, Math-
ematics. ‘

Rok, Byron P., Olivette, Physics.

ScuanNveL, StepueN H., Kirkwood,
Mathematics.

TuomprsoN, JouN G., Jefferson City,
Mathematics.

WiesMEYER, HERBERT, St. Louis, Micro-
biology.

Youno, CuarrLes W., Kirkwood, Agri-
culture,

Science Faculty

Caussuck, EbpwiN R., Hamilton, Engi-
neering.

EpsonN, Frank G., Liberty, Chemistry.

ErLiorT, H. MARGARET, St. Louis, Math-
ematics.

HaLL, Taomas S., St. Louis, General Bi-
ology.
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MONTANA

Predoctoral

Hur, CLirrorp W., Bozeman, Zoology.

Jorcenson, Dare W.;' Helena, Mathe-
matical Economics.

PomrIER, JoBN A., Harlowton, Physics.

NEBRASKA

Predoctoral

CHRISTENSEN, Ricmarp M.' Miller,
Earth Sciences.

DoMINGO, JouN J., Weeping Water, Phys-
ics.

Ercuer, DonN L., Lincoln, Earth Sciences.

Haves, JorN B., Omaha, Earth Sciences.

Hurp, Eucene W, Norfolk, Zoology.

JenseN, Donarp D., Osceola, Psychology.

LoweLL, JamMes D., Lincoln, Earth Sci-
ences.

ScreLkopr, RusseLL L., Geneva, Zo-
ology.

Suauey, ELpon W., Crab Orchard, Mi-
crobiology.

VAN V0ECK, Lroyp D., Clearwater, Ag-
riculture,

WricaT, CuARLES R. B, Lincoln, Math-
ematics.

New HAMPSHIRE
Predoctoral

Jounson, Freperic A., Concord, Chem-
istry.
WorLrENDEN, Ricuarp V., Hanover, Zo-
ology.
Regular Postdoctoral
Frrrs, DoNaLp D., Keene, Chemistry.
NEw JERSEY
Predoctoral

AnperseN, Kennera K., Fords, Chem-
istry.

BALDESCHWIELER, Joun D., Cranford,
Chemistry.

BLakER, J. WaRReN, Rutherford, Chem-
istry.

Brown, W. Staniey, Lawrenceville,
Physics.
BrowNE, GErARD M., Jersey City,
Physics.

CassDy, WiLLiaM A., Roselle Park, Earth
Sciences.
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Crzcruce, Ronawp F. W,, Jersey City,
Chemistry.

Crarx, ALvIN J., Morristown, Biochem-
istry.

D’Heepene, RoeerT N., New Vernon,
Mathematics.

DoLoTTA, THEODORE A., Vineland, Engi-
neering.

DonngLLY, THOMAS W., Princeton, Earth
Sciences.

DRESHER, SIDNIE
Mathematics.

FeperBusH, PauL G., Newark, Physics.

FLeTcHER, JorN G., Princeton, Physics.

Forer, ARTHUR H., Trenton, Zoology.

Gorser, CHArRLES V., Jr., Harrington
Park, Chemistry.

Goopyear, WiLriam F., New Brunswick,
Chemistry.

Hearst, Joun E., East Orange, Chem-
istry.

Henry, Ricuarp W., Maplewood, Phys-
ics.

HurnaceL, Rosert E., Pompton Plains,
Engineering.

LarseN, Davio M., Hawthorne, Physics.

Lemar, Davip M., Fanwood, Chemistry.

LiTvAK, MARvIN M., East Orange, Phys-
ics.

Maruer, WiLiam B., Jr., Princeton,
Chemistry.

McGnr, Georce E., Princeton, Earth
Sciences.

MiLLER, BARRY,' Passaic, Chemistry.

O’Brien, PauL J., Haddonfield, Biochem-
istry.

REINKEN, DoNaLp L., Plainfield, Mathe-
matics.

RoseN, GeraLp H., Teaneck, Physics.

Ruscr, WiLLArD V., Lambertville, Engi-
neering.

RyersoN, George D., New Providence,
Chemistry.

SacaN, CarL E., Rahway, Astronomy.

ScuniTzErR, Howarp J., Newark, Physics.

Struck, CHarLes W., Hightstown,
Chemistry.

VauouAN, Wortr E., Tenafly, Chem-
istry.

WeyMaNN, Ray J., Princeton, Astronomy.

WiLLey, RoBerT B., Red Bank, Zoology.

ZaneT, PauL M., Clifton, Chemistry.

M., Hackensack,
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Regular Postdoctoral

BrOwER, JANE VAN ZanNT, Madison,
Zoology.

SHieLDs, GEORGE S.,! Ridgewood, Medi-
cal Sciences.

SwanN, Ricearp G., Boonton, Mathe-
matics.

WEINBERG, STEVEN,' Princeton, Physics.

WEINER, IRwIN M., New Egypt, Medical
Sciences.

Senior Postdoctoral

BarNes, Roberick A, Middlebush,
Chemistry.
Pines, Davip, Princeton, Physics.

Science Faculty

BAKER, E. G. STANLEY, Madison, General
Biology.
STIVALA, SALVATORE S., Fair Lawn, Chem-
istry.
New MEexico

Predoctoral

CooprEr, James A., Albuquerque, Engi-
neering.

LAUBER, JeAN, Albuquerque, Zoology.

Pierce, ALLAN D., Las Cruces, Physics.

Scamirt, Harrison H.! Silver City,
Earth Sciences.

SwaiN, Georce R., Albuquerque, Engi-
neering.

Science Faculty
GRrEEN, Joun R., Sandoval, Physics.
NeEw York
Predoctoral

ADELBERG, ARNOLD M., Brooklyn, Mathe-
matics.

ANDREADES, SaM, White Plains, Chem-
istry.

BarD, ALLEN J., Bronx, Chemistry.

Barry, THOMAS W,, Ithaca, Zoology.

BAuEer, VicTor J., White Plains, Chem-
istry.

BerkowiTz, LEoNARD, Brooklyn, Engi-
neering.

BersouN, MarLcoLm, New York, Chem-

istry.
1 Declined.
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BieNENSTOCK, ARTHUR 1., New York,
Physics.

BrooM, Davio M., New York, Mathe-
matics.

Bock, WaALTER J., Woodhaven, Zoology.

Borkess, RoBerT S., Brooklyn, Chemistry.

Branpt, PeTER W., New York, Engineer-
ing.

ByrNE, CHARLES J., Jr., Albany, Engi-
neering.

CanN, RoBerT D.,! Great Neck, Zoology.

Cassig, RoBert M., Lowville, Earth Sci-
ences.

Cuask, STepHEN U., New York, Mathe-
matics.

CHINOWSKY, STANLEY, Brooklyn, Engi-
neering.

CoHEN, RicHARD L., Brooklyn, Physics.

Conen, WiLriam C., Brooklyn, Engineer-
ing.

ConT1, JaMEs J., Brooklyn, Engineering.

Dick, STANLEY, Brooklyn, Microbiology.

DoLreN, Ricuarp,' New York, Physics.

Dusnavu, Davip A., Brooklyn, Zoology.

EckEerT, Roger O., Bronx, Zoology.

ErnsT, FREDERICK J., Jr., Ardsley, Physics.

Facan, Joun J., Ridgewood, Earth Sci-
ences.

FaLs, PeTEr L., Brooklyn, Mathematics.

FrIN, ARTHUR, Brooklyn, Engineering.

FeLpMAN, MARTIN, Brooklyn, Physics.

FerziGER, JoEL H., Brooklyn, Engineer-
ing.

FLINT, OLIVER S., Jr., Ithaca, Zoology.

FrEDKIN, DoNALD R.,;' New York, Mathe-
matics.

FriepmaN, MortoN H.;! New York, En-
gineering.

Fupce, MorLLy W., Manlius, Zoology.

FursTENBERG, HARRY, New York, Mathe-
matics.

GALLANT, JoNATHAN A., Mount Vernon,
Zoology.

GARrRDINER, WiLLiam C., Niagara Falls,
Chemistry.

GELLER, MURRAY, Brooklyn, Chemistry.

GILINSKY, VicTor, New York, Physics.

GLasaow, SHELDON L., New York,
Physics.

GOLDBERG, ABRAHAM, Staten Island,
Physics.

GriFriTHS, ROBERT B., New York, Physics.
Gross, CuarLes G.,' Brooklyn, Zoology.
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Hars, HaroLp D., Ithaca, Agriculture.

HarringTON, DAviD R., North Tona-
wanda, Physics.

Harris, MorToN E., Brooklyn, Mathe-
matics.

Harris, TrOoMAS M., Lockport, Chemis-
try.

HeLranD, EuGeENE, Brooklyn, Chemistry.

HerMES, MATTHEW E,, St. Albans, Chem-
istry.

Horing, NorMAN J., Brooklyn, Physics.

Horowrrz, Epwin B., Jamaica, Bio-
physics.

HorricaN, Frank A., New Rochelle,
Physics.

Iopines, CarL K., Manhasset, Physics.

JaMEes, EsTELLE, Brooklyn, Mathematical
Economics.

JanorFr, AaroN, Bronx, Zoology.

KaBack, STUART M., Brooklyn, Chemis-
try.

Kapanorr, Leo P., New York, Physics.

Kacan, Eeen K., Riverdale, Psychol-
ogy.

KauN, DaNIEL S., Brooklyn, Mathematics.

Kaun, DonaLp W., Rockaway Beach,
Mathematics.

Karser, Rosert, New York, Engineering.

Karz, THoMAS, J., Forest Hills, Chem-
istry.

KatzmaN, Marcia H., Forest Hills, Ge-
netics.

Kaye, Nancy W., New York, Zoology.

KvreiN, MiLes V., Ithaca, Physics.

Krorz, TiLLa S., New York, Mathemat-
ics.

Krisaer, LAWreNCE C., Livonia, Chem-
istry.

KurrLaND, CHARLES G., Great Neck, Ge-
netics.

LAMBERT, LORETTA,
Medical Sciences.
LeBowitz, GErALD M., New York, Math-

ematics.
LeviEN, RoGer E., Brooklyn, Engineering.
Le Vine, RoBerT A., Long Island City,
Anthropology.
Lew, Joun S., Larchmont, Physics.
LicuT, JouN C., Mount Vernon, Chemis-
try.
LuseLL, Arice R., Brooklyn, Botany.

North Bellmore,

! Declined.
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LuBiN, JoNATHAN D., Staten Island,
Mathematics.

LyNcH, EuceNE J. M., Lafayette, Physics.

Maok, Rosk G., New York, Microbiology.

Marcus, MicrAEL B., Brooklyn, Mathe-
matics.

MARrvIN, DoNALD A., Ossining, Biophysics.

MaTteLes, RicearD 1., New York, Bio-
chemistry.

McCasg, Joun P., New York, Mathe-
matics,

McCarTHY, CHARLES A., Rochester,
Mathematics.

McCLURE, JaMEs D., Glen Cove, Chemis-
try.

McLEeob, DoNALD W., Rochester, Physics.

MEeNEs, Jack, Flushing, Engineering.

MEevYER, STUART L., New York, Physics.

MiLLER, RicaArD W., Buffalo, Biochemis-
try.

MinTz, DonaLp E.,! Forest Hills, Psychol-
ogy.

Monsky, PauL H., Queens, Mathematics.

Morske, RoBerT, Brooklyn, Physics.

OLANDER, DonALD R., New York, Engi-
neering.

OrseN, MARryY J., Northport, Genetics.

ONLEY, Jupita W., Rochester, Psychol-
ogy.

PaLey, HiraM, Rochester, Mathematics.

PEARLMAN, RoBERT, Long Beach, Mathe-
matics.

Peek, LaureL L. 8., Fair Haven, Chemis-
try.

PersHAN, PETER S., Brooklyn, Physics.

PESKOFF, ARTHUR, Jamaica, Engineering.

RaprrarorT, Ruopa, New York, History
of Science.

RICHTER, ALAN A., Brooklyn, Genetics.

Rinp, KENNETH W., Brooklyn, Chemistry.

RODRIGUEZ, DAvID A., New Rochelle, En-
gineering.

RoseNBERG, DAviD, Brooklyn, Genetics.

Rozin, Paur N., Brooklyn, Psychology.

SaGeE, MARTIN L.,;' New York, Chemistry.

SALZMAN, ALICE J., Bronx, Chemistry.

ScauLTt, Roy L., Geneva, Physics.

ScuuLTz, JorN L., Brooklyn, Chemistry.

ScuvuLTz, JoNas, Brooklyn, Physics.

ScrUSTER, DAvID I., Cedarhurst, Chemis-
try.

Seecor, RoserT L., New York, Genetics.

SEERY, VIRGINIA L., Elmont, Zoology.
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Suarro, RoBERT, New York, Chemistry.

SmiMAN, PauL L., New York, Theory of
Games.

Suure, Frep C., New York, Physics.

SiLver, MaArc S., New Rochelle, Chemis-
try.

Smita, DAviD Y., Schenectady, Physics.

Smita, KATHERINE A., Rockville Centre,
Psychology.

SpPiEGEL, STANLEY L.,' New York, Physics.

StArroRD, FrRED E., Bronx, Chemistry.

STARK, GEORGE R., New York, Biochemis-
try.

STErRNHEIM, MorTON M., New York,
Physics.

STEwART, DARYL G., Ithaca, Agriculture.

Strauss, Herserr L., Kew Gardens,
Chemistry.

STRUMEYER, Davip H., Brooklyn, Bio-
chemistry.

Swrirr, MicuAeL R., Brooklyn, Mathe-
matics.

TAusNER, MENASHA ]., Bronx, Physics.

TayLor, Howarp S.;' Bronx, Chemistry.

THxorNDIKE, EDWARD H., Montrose, Phys-
ics.

Tosias, IrwiN, Brooklyn, Chemistry.

TooMRE, ALAR,! Hempstead, Engincering.

Vincow, GErRsHON, Brooklyn, Chemis-
try.

VooL, Josepu L., Richmond Hill, Phys-
ics.

Vozick, MicaaeL W., New York, Bio-
chemistry.

WARNER, RoBerT E., Rochester, Physics.

WeBsB, JurLian P., Rochester, Physics.

WenN, DoNALD, Brooklyn, Mathematics.

WaarLaND, NormManN D., Jr., Delmar,
Mathematics.

WytTeNBacH, CuHARLES R., Elmira, Zo-
ology.

ZwWICcKEL, ALLAN M., Lynbrook, Chemis-
try.

Regular Postdoctoral

BauMm, LeonNarp E., Brooklyn, Mathe-
matics.

Bor, KEESs, Levittown, Physics.

BoNVENTRE, PETER, Brooklyn, Microbi-
ology.

Davis, Horace C., Bronxville, Mathe-
matics.

* Declined.
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Gray, Jurier M., Brooklyn, Psychology.

Hecut, CHARLES E., Brooklyn, Chemis-
try.

Herrzie, DAviD, Brooklyn, Mathematics.

Herz, CareL S.,' Ithaca, Mathematics.

Koosis, PauL J., Scarsdale, Mathema-
tics.

Lanpovirz, LeoN F., Brooklyn, Physics.

LAvurer, Hans,! Ithaca, Zoology.

Luskin, ELinu,! Brooklyn, Physics.

Mazur, PeTER, New York, Medical Sci-
ences.

RockMoRrg, RonaLp M., Brooklyn, Phys-
ics.

RuseLr, Lee A., New York, Mathematics.

Sora, DoNaLp F., Trumansburg, Anthro-
pology.

SoMMERFIELD, CHARLES M., Brooklyn,
Physics.

Senior Postdoctural

ALLEN, Ersa G., Ithaca, Convergent
Field.
BeErsonN, RicHArD, Cornell University,
Chemistry.
Korr, Ricaarp P., Trumansburg, Bot-
any.
Science Faculty

DicksoN, DoucLas G., New York, Math-
ematics.

Evans, Howarp E., Ithaca, Zoology.

GourLp, EpwiN S., Astoria, Chemistry.

Gucie, WiLLiaMm, Brooklyn, Chemistry.

KinesBury, Joun M., Ithaca, General
Biology.

MacDowerL, RoBert W., Rochester,
Mathematics.

NisTERUK, CHESTER J., Brooklyn, Phys-
ics.

PeTERS, RuTH M., Canton, Mathematics.

TAvLoR, FRANCIS B., Bronx, Mathematics.

VAN ALSTYNE, JorN P., Clinton, Mathe-
matics.

Norta CARroLINA
Predoctoral

ALEXANDER, SHELTON S,
Earth Sciences.

DearMAN, HENRY H., Statesville, Chem-
istry.

Fraccus, Epwarp, Durham, Botany.

Statesville,
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HoRNER, SALLY M., Chapel Hill, Chem-
istry.

MansrieLD-JoNEs, DoroTry, Durham,
Botany.

McGEver, SamueL F.}' Asheboro, Engi-
neering.

MEewBORN, ANCEL C., Chapel Hill, Math-
ematics.

Murpbrow, CrarRLES N, Jr., Henderson-
ville, Chemistry.

PostMmA, HErMAN, Wilmington, ‘Physics.

Snrpes, CHARLES A., Sylva, Zoology.

Snipes, Ravymonp F., Reidsville, Chem-
istry.

Yow, Francis W., Asheville, Zoology.

Regular Postdoctoral

STINESPRING, W. FORREST,

Mathematics.

Durham,

Senior Postdoctoral

Jones, F. BurtoN, Chapel Hill, Mathe-
matics.

Science Faculty

GALLENT, JouN B., Davidson, Chemis-
try.

MepLin, GENE W., Greensboro, Mathe-
matics.

NorTH DAkXoOTA

Predoctoral

PARXER, Davip J., Fargo, Chemistry.
Vinye, Joun C., Gardner, Earth Sci-
ences.
Omnio

Predoctoral

Boors, Davip A., Akron, Earth Sciences.

BrowN, THOMAs A. Wright-Patterson
AFB, Mathematics.

Burrorp, ArRTHUR E., North Olmsted,
Earth Sciences.

BuTLer, James N., Lakewood, Chemis-
try.

CarazaN, DoNaLp A., Cincinnati, Engi-
neering.

CARNAHAN, Brice, New Philadelphia, En-
gineering.

CarrRUTHERS, PETER A., Middletown,
Physics.

CLarg, ALian H., Silverton, Mathe-
matics.

1 Peclined.
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CLARK, THOMAS, J., St. Marys, Chemis-
try.

Ex, Freperick L., Cuyahoga Falls, Phys-
ics.

ELpEr, CAroL-ANN, Cleveland Heights,
Botany.

FARRAND, WiLLiAM R., Columbus, Earth
Sciences.

Fer, Joseru N., Cuyahoga Falls, Engi-
neering.

HerLiNg, MARTIN, Canton, Mathematics.

Herms, Cart W., Bowling Green, Zo-
ology.

Hurr, RoserT W., Canton, Physics.

Krarp, PauL J., Springficld, Chemistry.

Lenaert, P. GALEN, Arcanum, Bio-
physics.

LowensTEIN, CARL D., Kent, Physics.

Maroney, WiLLiax T., Jr., Niles, Engi-
neering.

MarsuaLL, THomas C., Cleveland,
Physics.

McKissick, Rosert J., Coshocton,
Mathematics.

MiLLER, Rocer H., Dayton, Physics.

Occ, ANDREw P., Bowling Green, Mathe-
matics.

Reep, Nancy L., Columbus, Biochem-
istry.

ResmoTKO, EL1! Cleveland, Engineering.

Rosen, Ronatp H., Cleveland Heights,
Mathematics.

SimpsoN, ANNA L., Oberlin, Psychology.

Sracore, E. Lo, Dayton, Physics.

VENETTA, BENJAMIN D., Cleveland, Zo-
ology.

Von Der Emsse, UrBaN A, Kalida, En-
gineering.

Younc, ANprew T., Massillon, Astron-
omy.

Regular Postdoctoral

AusTiN, DoNaLD G., Columbus, Mathe-
matics.

Bavcuman, D. Joe, Cleveland, Bio-
physics.

RauscH, Marvin D., Dayton, Chemistry.

Tosias, Russerr 8., Columbus, Chem-
istry.

Senior Postdoctoral

Porrer, Paur E., Cincinnati, Mathe-
matics.

RupNEY, HarrY, Cleveland, Biochemis-
try.
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Science Faculty

BouniNng, Ricuarp H.,, Columbus,
Botany.

Curry, Tromas H., Athens, Physical
Sciences.

HorLvoke, Tuomas C., Oxford, Physics.

LaBoroe, HaseLL T, Cincinnati, Mathe-.

matics.
PenNprOTTI,

Physics.
SteINER, Luke E., Oberlin, Chemistry.

LEno S., New Carlisle,

ORLAHOMA
Predoctoral

Bover, Don R., Oklahoma City, Zo-
ology.

CrowLEY, JouN M., Tulsa, Agriculture.

DaBnEY, Jor M., Oklahoma City, Medi-
cal Sciences.

DenisoN, GiLBERT W., Norman, Engi-
neering.

FreTweLL, LYyMAN ]J., Jr., Tulsa, Physics.

HepGes, FrANK, Stillwater, Engineering.

Krucer, RoBerTr A., Oklahoma City,
Engineering.

Lovejoy, CaroLyN A., Oklahoma City,
Chemistry.

OREGON
Predoctoral

BaLr, James B., Estacada, Chemistry.
CoLrg, GLEN H., Portland, Anthropology.
DEe Bar, RoGer B., EUGENE, Physics.
DrumMmonD, Wirriam E., Portland,
Physics.
Kinp, PayLris D., Portland, Microbiol-
ogy. ’
Kueni, LE Roy R., Corvallis, Biochem-
istry.
Newton, RicHarD M., Corvallis, Bio-
chemistry.
OnLseN, GErALD G., Eugene, Physics.
RircHie, RoBerT W., Portland, Mathe-
matics.
Senior Postdoctoral

King, Tsoo E., Corvallis, Biochemistry.
Science Faculty

LarsoN, MiLtoN B., Corvallis, Engineer-
ing.
Trice, GEORGE L., Corvallis, Physics.

1 Declined.

NATIONAL SCIENCE FOUNDATION

PENNSYLVANIA
Predoctoral

AARrRON, RoNALD, Philadelphia, Physics.

Askey, Ricuarp A., Allentown, Mathe-
matics.

BErRTRAM, WALTER ]., Jr., Pittsburgh,
Physics.

Bopoia, Joun R., Monessen, Engineer-
ing.

Bonacuevsky, Iuor O., Philadelphia,
Mathematics.

Brice, MarTHA C., Glenside, Zoology.

Burcin, Warter H,, Jr, Camp Hill,
Mathematics.

CARPENTER, JouN M.,! Williamsport, En-
gineering.

CAVANAUGH,
Chemistry.

Cox, Davip J., Swarthmore, Biochemistry.

James R., Wyndmoor,

Cox, WarLter M., Glenside, Earth
Sciences.
Davies, K. Tnromas R., Pittsburgh,
Physics.

EarLE, CLirrorDp J., Jr., Philadelphia,
Mathmatics.

Evans, Davip W., Erie, Agriculture.

FrencH, TrAYER C., Sewickley, Biochem-
istry,

GacnoN, Rarru J., Kingsley, Engineer-
ing.

GLADFELTER, WILBERT E., Ridley Park,
Medical Sciences.

GraruM, SiverT H.;' Wyncote, Chemis-
try.

Gorrus, Lewis R., Philadelphia, Psy-
chology.

GouTerMAN, MarTIN P., Philadelphia,
Physies.

GroowM,
Physics.

Harr, Roert D., Philadelphia, Psy-
chology.

Hatcu, Treopore F., Jr., Pittsburgh,

Turtle

Donap E,, Creek,

Engineering.
Hrri, E. Avrexanper, III, Carnegie,
Chemistry,
HirscurieLp, Juprra B., Pittsburgh,
Mathematics.

HorawmanN, JErRe W, Volant, Engineering.

Jomns, Lewts E., Jr., Pittsburgh, Engi-
neering.

Jones, Evan T., Rosemont, Chemistry.
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Jones, Ricaarp H., Ridley Park, Engi-
neering.

KARLIN,
physics.

KaurrmaN, Marvin E., Lancaster, Earth
Sciences.

KraMer, Joun D. R., Jr., Philadelphia,
Engineering.

LANGER, JaMES S., Pittsburgh, Physics.

Love, WiLLiaM A., Pittsburgh, Physics.

MARTIN, E. DaLE, Lancaster, Engineering.

McNurr, Dovucras P., Philadelphia,
Physics.

McWiLLIAMS,
Physics.

MeLNocaILls, Ivars,® Pittsburgh, Engi-
neering.

MiLEy, GEorGe H., 11, Petrolia, Engineer-
ing.

MorrisoN, JaMEs L., Pittsburgh, Physics.

MuLLeavrT, J. TiMoTmYy, Warren,
Chemistry.

MunsoN, RoNaLp A., Lancaster, Chemis-
try.

OLeniczak, ALpert T.' Philadelphia,
Engineering.

OrrTUNG, WiLLiaM H.}' Narberth, Chem-
istry.

PenpreTOoN, Hucr N., III, Pittsburgh,
Physics.

ArTRUR,' Philadelphia, Bio-

IaN G. Philadelphia,

RosinsoN, Bruce B., Brookhaven,
Physics.

Rockmore, Davip M.}! Cambridge
Springs, Physics.

RoTuBERG, Josepu E., Philadelphia,
Physics.

SarTory, WaLter K., Pittsburg, Engi-
neering.

Scamover, LAurRgNcE F., Allentown, En-
gineering.

SuaPIRO, GILBERT, Philadelphia, Physics.

Suaw, LeoNArRD G., Philadelphia, Engi-
neering.

SHEPPARD, RicHARD A., Lancaster, Earth
Sciences.

SHER, LAWRENCE D., Merion, Physics.

Smmmons, VioLer E., Philadelphia,
Chemistry.

SmitH, Georce E., Upper Darby, Physics.

SumrTH, GERALD J., Jr., Newtown Square,
Mathematics.

1 Declined.
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SMoLINSKY, GERALD, Philadelphia, Chem-
istry.

Snyper, Evcene 1., Philadelphia, Chem-
istry.

SNYDER, LAWRENCE
Chemistry.

SteiN, Frep P., Dallastown, Engineering.

TrorNTON, H. Francis, Philadelphia,
Mathematics.

Vaisnys, Juozas R., Philadelphia, Chem-
istry.

Van VaLen, Lrion, Harrisburg, Zoology.

WiNDGASSEN, Ricmarp J., Jr., Allison
Park, Chemistry.

Woobs, RoBerT M., Jr., New Wilming-
ton, Physics.

C., Pittsburgh,

Regular Postdoctoral

ConeN, LEoNARD A, Pittsburgh, Medical
Sciences.

Dusins, LEster E., Pittsburgh, Mathe-
matics.

FrysINGER, GALEN R., Lancaster, Chemis-

try.
STEELE, WirLiam A., State College,
Chemistry.

Sentor Postdoctoral

Korman, TrRuman P., Pittsburgh, Chem-
istry.
KouN, WALTER, Chatham, Physics.

Science Faculty

Grove, Davison G., Chambersburg, Gen-
eral Biology.

Heatn, Doucras H., Rosemont, Psy-
chology.

RICHARDSON, ARcCHIE M., Jr., Tarentum,
Engineering.

RumpF, JorN L., Bethayres, Engineering.

RHODE ISLAND

Predoctoral

Beauper, RoBert A., Woonsocket,
Chemistry.

BurtoN, Paur E., Warwick, Chemistry.

CampBerL, Donarp R., Providence,
Chemistry.

EinsTEIN, JuLiaN R., Providence, Medi-
cal Sciences.

FLYNN, GEORGE P., Jr., Warren, Chemis-

try.
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SzyMANSKI,
Physics.

Joserr J., Providence,

Regular Postdoctoral
MurpraY, EDWARD L., Cranston, Physics.

Soutr CAROLINA

Predoctoral

Decoes, Tromas C., Heath Springs,
Physics.
HaMmiLton, CHARLES R., Greenville, Bio-
physics.
King, HaroLyN, St. George, Chemistry.
Science Faculty
Woobp, BurrerL L., Jr., Greenville, Bio-
chemistry.
Soura Dakora

Predoctoral
MinenART, RALPH C., Mitchell, Physics.
Regular Postdoctoral

BiLLiNGsLEY, PATRICK P., Sioux Falls,
Mathematics.

Science Faculty

Bepwerr, Tuomas H., Springfield,
Physics.

TENNESSEE

Predoctoral

BLamr, James C,, Bristol, Engineering.

BLANKENBECLER, RICcHARD, Kingsport,
Physics.

CHADWELL, ANDREW J., Jr., Knoxville,
Chemistry.

Coox, CLAReNCE E. Jefferson City,
Chemistry.

GrauAM, WiLriam H., Jackson, Chem-
istry.

WaLLace, WiLLiam J., Clinton, Chem-
istry.

Regular Postdoctoral
Duranp, Loyat, II1, Knoxville, Physics.
Science Faculty

KeenaN, CuARLES W., Knoxville, Con-
vergent Field.
Myres, MarioN R., Nashville, Botany.

* Declined.

NATIONAL SCIENCE FOUNDATION

Rawws, Joen M., Clarksville, Zoology.

StevEnNsoN, Ricuarp, Johnson City,
Genetics.

TEXAS

Predoctoral

ABBOoTT, WALTER P., Bryan, Zoology.
Arons, Howarp L., Dallas, Chemistry.
AsHey, Nemn, Dalhart, Physics.
Barnes, ViroiL E., II' Austin, Physics.
Brans, Carr H., Dallas, Physics.
CrayToN, DoNnaLDp D., Dallas, Physics.
Corg, HENnrY D. F., Brownwood, Chem-
istry.
CoLrcATE, SAM O., Amarillo, Chemistry.
Davison, Ve E., San Antonio, Zoology.
Korzesue, KENNETH L.}! San Antonio,
Engineering.

ManNueL, TuoMmas A.' Austin, Chem-
istry.
MONGER,

matics.
Peck, CHARLES W, Freer, Physics.
PonproM, Lk G., Dallas, Physics.
RosBerTs, LARrRY S., Dallas, Zoology.
STtuBBLEFIELD, TRAVIS E., Denton, Medi-
cal Sciences.

Joanng, Beaumont, Mathe-

Regular Postdoctoral

AcosTa, WiLLiam C.,' Dallas, Chemistry.
CoLE, ARTHUR,! Houston, Biophysics.

Science Faculty

ANDERSON, MiLEs E., Denton, Physics.

Biser, Roy H., Jr., Beaumont, Physics.

BrADLEY, LiLLiaN K., Tyler, Mathematics.

LaMorte, CuarLes, College Station,
Botany.

TurrocH, LyNN H., San Marcos, Mathe-
matics.

Utar
Predoctoral

CHRISTIANSEN, JErALD N., Logan, Engi-
neering.

Pincock, Ricuarp E., Ogden, Chemistry.

Sacers, Ricrarp D., Tooele, Microbi-
ology.

Suaw, AraNn W., Brigham City, Engi-
neering.
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VERMONT
Regular Postdoctoral

MacArTHUR, RoBerr H., Newfane,

Zoology.

Science Faculty

Surra, Howaro M., Jr., Colchester,
Engineering.

VIRGINIA

Predoctoral

Branp, SaMueL R., Warwick, Physics.

Boserc, THOMAS C., Falls Church, Engi-
neering.

BurkuarpT, SamueL F.! Falls Church,
Engineering.

CorEmAN, Samuer H., Roanoke, Mathe-
matics.

Eanes, Epwarp D., Williamsburg, Chem-
istry.

Fierp, Perer B., Falls Church, Psychol-
ogy.

Georce, MELVIN D., Arlington, Mathe-
matics.

Hanson, CuarLEs L., Alexandria, Zo-
ology.

LicuT, RoBLEY, J.,;* Roanoke, Chemistry.

ParDUE, Mary L., Blacksburg, Genetics.

PennisToN, Joun T., Fairfax, Chemistry.

PorTERFIELD, WiLLiamM W., Richmond,
Chemistry.

WaMPLER, JEsSE M., Bridgewater, Earth
Sciences.
WEYHMANN,
Physics.
Zucueriy, A. JosepH, Jr., Charlottes-

ville, Physics.

WaLTer V., Roanoke,

Senior Postdoctoral

StevensoN, Epwarp C., Charlottesville,
Physics.

Science Faculty

Gross, Pavr M., Jr, Charlottesville,
Chemistry.

WASHINGTON

Predoctoral

ANDERSON, STUART L., Seattle, Mathe-
matics.

1 Declined.
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Anex, Basi G., Seattle, Chemistry.

BrowN, Ronarp E., Everett, Physics.

Burx, HaroLp W., Tacoma, Psychology.

Cuanc, Davip B,, Seattle, Physics.

CoLg, DaLe W., Everett, Agriculture.

CrAVEN, JaMes M., Seattle, Chemistry.

FLUHARTY, ARVAN L., Seattle, Biochem-
istry.

Gosk, EarL E., Aberdeen, Engincering.

Harmon, KEnNETH M., Seattle, Chem-
istry.

LinsTroM, Caror J., Tacoma, Micro-
biology.

Mercuant, Howarp C., Bothell, Engi-
neering.

MeTz, PETER R., Seattle, Engineering.

MinToN, RoBErT G., Seattle, Chemistry.

MotTELER, ZANE C., Olympia, Mathe-
matics.

Mynre, PaiLip C., Seattle, Chemistry.

PueLps, RoserT R., Seattle, Mathe-
matics.

RuPLEY, JOHN A., Seattle, Biochemistry.

SAGLE, ARTHUR A., Seattle, Mathematics.

Seeps, Roeert B., Vancouver, Engineer-
ing.

StraANG, WiLLiAM G., Seattle, Mathe-
matics.

Regular Postdoctoral
Bustap, Leo K., Richland, Medical Sci-
ences.
McCoy, Lavton, L., Seattle, Chemistry.
WALTER, JouN H., Seattle, Mathematics.

Senior Postdoctoral
HALPERN, IsAAc, Seattle, Physics.
Science Faculty

AnpersoN, Norman R., Tacoma, Earth
Sciences.

Mariani, Toni N., Spokane, Medical Sci-
ences.

WesT VIRGINIA

Predoctoral

Baurp, NatuAN L., Clarksburg, Chem-
istry.

HicuLAnD, ViroiL L., Clarksburg, Phys-
ics.

PiersoN, WiLLiam R., Charleston, Chem-
istry.
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Wisconsin

Predoctoral

BowmMman, RoBert E., Madison, Psychol-
ogy.

BrowN, RicuARD I., Milwaukee, Physics.

BusaNEeLL, WiLLiaM R., Madison, Bot-
any.

CummisForp, Patricia D., Milwaukee,
Medical Sciences.

FarrcarTEr, MicuaerL B,
Chemistry.

FrautscHl, STEVEN C., Madison, Physics.

Goopricr, KennNera P., Milwaukee,
Psychology.

Groves, STEVEN H., Madison, Physics.

HABERSTROH, ROBERT A., Wauwatosa,
Physics.

Henser, Gustav B., Sheboygan, Mathe-
matics.

Jacos, RicuAarp L., Ripon, Physics.

KinGsLEY, Jack D., Madison, Physics.

Laupon, RicuArD B., Waunakee, Earth
Sciences.

MARDEN, ALBERT, Milwaukee, Mathe-
matics.

MEevER, RicHARD T., Madison, Chemistry.

PrerrerkORN, ELMER R., Manitowoc,
Medical Sciences.

PomraNING, GERALD C.;' Oshkosh, Engi-
neering.

REeiBeL, SamueL F.;? Madison, Microbi-
ology.

RoOESLER, FRED L., Wauwatosa, Physics.

Suarp, TerrY E., La Crosse, Chemistry.

SteiceLMANN, Epwarp F., Milwaukee,
Chemistry.

WALECKA, JouN D.,' Wauwatosa, Physics.

ZieGLER, JupiTH A., Eau Claire, Psychol-

ogy.

Waupaca,

Regular Postdoctoral

BaTEs, RoBerT B.,' Madison, Chemistry.

GREENKORN, RoBErRT A., Madison, En-
gineering.

HoeksTrA, WiLLiaMm G.;! Madison, Bio-
chemistry.

! Declined.
? Deceased.

NATIONAL SCIENCE FOUNDATION

MorTER, RAYMOND L., Lodi, Medical
Sciences.

Senior Postdoctoral

HacepornN, DoNALD J., Madison, Botany.

HirscHFELDER, Josepru O., Middleton,
Chemistry.

McSuaN, WiLriam H., Madison, Bio-
chemistry.

Science Faculty

JAccarD, RoBERT A., Milwaukee, Physics.

Rowe, CHANDLER W., Appleton, Anthro-
pology.

WanLsTROM, LAWRENCE F., Eau Claire,
Mathematics.

WyoMING

Predoctoral

BuckineuaM, WiLLiAM
Mathematics.

DerrevEs, KENNETH S., Casper, Earth
Sciences.

KreinDIENST, MAXINE R., Superior, An-
thropology.

TALBERT, WiLLARD L., Jr., Casper, Phys-

ics.

Jos

Jackson,

ALASKA

Predoctoral

CHRISTENSEN, MaArk N., College, Earth
Sciences.

Science Faculty
Hoskins, Joun R., College, Engineering.
SARGENT, CHARLES, College, Engineering.

Hawan
Predoctoral
MurasHiGe, Tosmio, Hilo, Botany.
Science Faculty

DiecmaN, JorN M., Honolulu, Psychology.

PuerTo Rico

Predoctoral

Levins, RicHARD, Yacuco, Genetics.
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Institutions Attended by 1957-58 NSF Predoctoral Fellows as Undergraduates and

Graduate Students
Number of fellows
Attended Attended
as under- as

gradu-  graduate

Institution and location ates  studenis !

Adelbert College, Cleveland, Ohio. .. ...........ocvivveeneenn 2 ...
Albion College, Albion, Mich. ..........ciiiiiiiiiiieens 2 ...
Allegheny College, Meadville, Pa. .. .. ..ccoviiiiiiiienennen 1 ..
Amarillo College, Amarillo, Tex. .......ooiviiiiiiiiiienaen 1 ...
Ambherst College, Amherst, Mass. .........ooiveeeiiiieenen 1 1
Antioch College, Yellow Springs, Ohio. ...........coovieeeenn 2 ...
Arlington State College, Arlington, Tex..........oovvvenennnn 1 ...
Asheville-Biltmore College, Asheville, N.C.................chvn 1 ...
Assumption College, Worcester, Mass. . .......c.oviveennnens 1 ...
Atlantic Union College, South Lancaster, Mass. . ............... 1 ...
Balliol College, Oxford, England. ............ochvviivniinene 1 ...
Barnard College, New York, N. Y. ......oooviiiininininnne 4 ...
Bethel College, North Newton, Kans. .........coovvenivenen 1 ..
Boston College, Chestnut Hill, Mass. . ..........ovviiinnenee 1 ...
Boston University, Boston, Mass. .. .....ccoiiiieniiiiiiie ceeen 2
Bowling Green State University, Bowling Green, Ohio. . ......... 2 1
Bradford Durfee Technical Institute, Fall River, Mass........... 1 ...,
Brandeis University, Waltham, Mass. . .. ... 2 12
Bridgewater College, Bridgewater, Va. .. ....c.oovinieeeenns 1 ...
Brigham Young University, Provo, Utah. ... coiiiiiiiiiienan 3 3
Brooklyn College, Brooklyn, N. Y. ....oovvheinnenninieneenen 7 1
Brooklyn Polytechnic Institute, Brooklyn, N. Yo 7 3
Brown University, Providence, R. L. . ... 4 10
Bryn Mawr College, Bryn Mawr, Pa........ooovveieiennens 1 ...
Butler University, Indianapolis, Ind. . ... ) S
California Institute of Technology, Pasadena, Calif.............. 23 49
Calvin College, Grand Rapids, Mich. ..............covnevennn 1 ...
Carleton College, Northfield, Minn. ......c.ovvinnniinenes 5 ...
Carnegie Institute of Technology, Pittsburgh, Pa................ 21 12
Carson-Newman College, Jefferson City, Tenn...............c.. 2 ...
Case Institute of Technology, Cleveland, Ohio.................. 5 2
Catholic University of America, Washington, D. G.............. 1 1
Cedar Crest College, Allentown, Pa. . ... ... 1 ...
Central Washington College of Education, Ellenburg, Wash. . .. .. 1 ...
Chaffey College, Ontario, Calif. ..........c.coovimienerenenes 1 ...
Chicago Teachers College, Chicago, Ill. . ......cooovmnenenenerevrnens 1
Christian Brothers College, Memphis, Tenn. .. .......coovvne... 1 ...
City College of New York, New York, N. Y.......ooovneevenenn 9 ...
Claremont Graduate School, Claremont, Calif. . .. ............c0 vvvne 3
College of Charleston, Charleston, S. C. it ) BN
College of Puget Sound, Tacoma, Wash. ...........c.coeovenns 1 ...
College of St. Catherine, St. Paul, Minn. . .......covvenenennes 1 ...

1 This column includes number of fellows who have attended the university listed as
graduate students prior to the academic year 1957-58 or plan to attend the listed uni-
versity as NSF fellows during 1957-58.

2 Summer session only.

446243—57——16
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Institutions Attended by 1957-58 NSF Predoctoral Fellows as Under-

graduates and Graduate Students—Continued
Number of fellows

Attended Attended

under- as
gradu~  graduate

Institution and location studenits 1
College of St. Thomas, St. Paul, Minn............cccovniean.. 2 ...
College of William & Mary, Williamsburg, Va................. 3 ...
College of Wooster, Wooster, Ohio. . ..............coiiivan., 2 ...
Colorado College, Colorado Springs, Colo...................... 2 ...
Colorado School of Mines, Golden, Colo. ...................... 3 1
Colorado State University, Fort Collins, Colo................... 1 1
Columbia University, New York, N. Y...............ivil.. 21 35
Concordia College, Moorhead, Minn. .................. ... ..., 1 ...
Cooper Union, New York, N. Y... ...t 1 ...
Cornell University, Ithaca, N. Y .. ........... .. .ot 28 29
Dartmouth College, Hanover, N.H.................. ... ..., 5 ...,
Denison University, Granville, Ohio.................... ... ... 1 ...
De Paul University, Chicago, Ill. . .......... ... ... .. o 1 2
De Pauw University, Greencastle, Ind......................... 4 ...,
Drexel Institute of Technology, Philadelphia, Pa................ 6 .......
Duke University, Durham, N. C.............. . ... o .. 2 9
Earlham College, Richmond, Ind................ ... ... .00, 1 ...
Eastman School of Music, Rochester, N. Y. .................... 1 ...
El Camino College, El Camino College, Calif. ................. 1 ...
Emory University, Emory University, Ga. .. ................... 1 3
Everett Junior College, Everett, Wash......................... ) S
Exeter College, Oxford, England................ ... .. .00 coale, 1
Florida State University, Tallahassee, Fla...................... 1 4
Fordham University, New York, N. Y........... ..ot 1 ...
Franklin & Marshall College, Lancaster, Pa.................... 4 ...,
George August University, Gottingen, Germany. . .............. ...... 1
Georgetown University, Washington, D. C..................... 1 ...
George Washington University, Washington, D. C.............. 2 2
Georgia Institute of Technology, Atlanta, Ga................... 1 ...
Gettysburg College, Gettysburg, Pa. .......................... 1 ...
Goshen College, Goshen, Ind................. .. ..o, 1 ...
Goucher College, Baltimore, Md..............c.ovvvivn, 1 ...,
Graceland College, Lamoni, Towa..................ooviiint, 1 ...
Grand Rapids Junior College, Grand Rapids, Mich............. 1 ...
Grays Harbor College, Aberdeen, Wash....................... 1 ..
Grinnell College, Grinnell, Jowa................ ... ... ... ... 1 ...
Gustavus Adolphus College, St. Peter, Minn.................... 1 ...
Hamline University, St. Paul, Minn.............. ... ... 0000 1 ...
Harding College, Searcy, Ark................ ..o it 1 ...
Harvard University, Cambridge, Mass......................... 29 113
Haverford College, Haverford, Pa................... ... .. .. ... 3 ...
Herzl Junior College, Chicago, Ill. . .. ........ ..o iviiint, 1 .......
Howard College, Birmingham, Ala......................... ... )
Hunter College, New York, N. Y. .. ... ...t ot 2
Illinois Institute of Technology, Chicago, Ill. . .................. 5 1
Immaculate Heart College, Los Angeles, Calif. ................. 1 ...

* See footnote page 201.
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Institutions Attended by 1957-58 NSF Predoctoral Fellows as Under-
graduates and Graduate Students—Continued
Number of fellows

Institution and location

Indiana University, Bloomington, Ind. . .............covvvenn
Iowa State College, Ames, Iowa. ... ...coviiiiiiiiiinnaeinns
Jacksonville Junior College, Jacksonville, Fla.............o0vus
James Millikin University, Decatur, Il ...........ocvvivenn
Jersey City Junior College, Jersey City, N. J..........coovvvnn.
Johns Hopkins University, Baltimore, Md.....................
Joliet Junior College, Joliet, IH. ... .....oovinniiiiinnn.
Julliard School of Music, New York, N. Y
Kalamazoo College, Kalamazoo, Mich.......................
Kansas City Junior College, Kansas City, Mo.................
Kansas State College, Manhattan, Kans......................
Kansas State Teachers College, Emporia, Kans. . ..............
Kent State University, Kent, Ohio. ............. ..ot
Kentucky Wesleyan College, Winchester, Ky..................
Kenyon College, Gambier, Ohio.............c.ovvviiinnn
Keystone Junior College, La Plume, Pa................c00en
King College, Bristol, Tenn. . ........c.cooiiieiiieiiiaenns
King’s College, London, England. . ..........coovviiiininnnnn
Knox College, Galesburg, Ill. . . ........oovin e
Lafayette College, Easton, Pa............cocviiiiiiiinen
Lamar State College of Technology, Beaumont, Tex............
Lawrence College, Appleton, Wis. ........c.ovniiieinns
Lehigh University, Bethlehem, Pa...........c...covvivnnnn e
Long Island Biological Laboratory, Cold Springs Harbor, N. Y. .
Los Angeles City College, Los Angeles, Calif. .................
Los Angeles State College, Los Angeles, Calif..................
Louisiana State University, Baton Rouge, La. . ................
Loyola University, Chicago, IIl. . . .......coovvviiiiniaeeennn
Loyola University, New Orleans, La...............ooveneenen
Luther College, Decorah, Towa. ... .........cooiiniiniiiinns
Lyons Township Junior College, La Grange, . ...t
Manchester College, North Manchester, Ind. . .. ..........o00
Manhattan College, New York, N. Y. ........coovviennenn
Marine Biological Laboratory, Woods Hole, Mass. .............
Mason City Junior College, Mason City, Iowa.................
Massachusetts Institute of Technology, Cambridge, Mass .......
Meredith College, Raleigh, N. C. ... covininnniiininenenn
Messiah College, Grantham, Pa. . ... ... ..o
Miami University, Oxford, Ohio..........coiiiiiineiinnnnen
Michigan College of Mining & Technology, Houghton, Mich. . ..
Michigan State University, East Lansing, Mich. ......covvvinen
Middlebury College, Middlebury, Vt........cooovevreneenee.s
Mississippi Southern College, Hattiesburg, Miss. ....oovvvennnnn
Mississippi State College, State College, Miss. .. .......coovvee
Missouri School of Mines, Rolla, Mo. . .........cceveirnnnenn

1 See footnote page 201.
3 Summer session only.
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Institutions Attended by 1957-58 NSF Predoctoral Fellows as Under-
graduates and Graduate Students—Continued
Number of fellows

Attended Attended
as under- as
gradu-  graduate

Institution and location ates  students
Montana State University, Missoula, Mont..................... 3 1
Mount Holyoke College, South Hadley, Mass. ................. 3 L.,
Mount St. Mary’s College, Emmitsburg, Md................... 1 ...,
Mundelein College, Chicago, Ill. . ................ccvvena... 1 ...
Municipal University of Wichita, Wichita, Kans................ 2 1
Nebraska Wesleyan University, Lincoln, Nebr.................. T
Newark College of Engineering, Newark, N. J.................. )
New Jersey State Teachers College, Upper Montclair, N. J....... 1 ...
New Mexico College of Agriculture and Mechanic Arts, State Col-

lege, N. MexX. . oottt et e ' K
New York University, New York, N. Y........................ 7 4
North Carolina State College of Agriculture and Engineering,

Raleigh, N. G ..o i it e 3
North Dakota Agricultural College, State College, N. Dak........ 1 ...,
North Dakota State School of Science, Wahpeton, N. Dak........ 5
Northeastern University, Boston, Mass. .........c.oovvueunen.... 1 .......
North Texas State College, Denton, Tex...........cvoveunnn.... 1 .......
Northwestern University, Evanston, Ill. . ...................... 9 9
Oberlin College, Oberlin, Ohio..............oiiiiiiinennnn. 12 .......
Occidental College, Los Angeles, Calif......................... 1 ...,
Ohio State University, Columbus, Ohio. ...................... 6 7
Ohio University, Athens, Ohio. ...............ccoiiviininnn. 1 ...
Ohio Wesleyan University, Delaware, Ohio. . .................. 5
Oklahoma State University, Stillwater, Okla. .................. 4 3
Oregon State University, Corvallis, Oreg...................... 2 3
Ouachita College, Arkadelphia, Ark........................... )
Pacific Lutheran College, Angwin, Calif....................... 1 ...
Palomar College, Vista, Calif. . .........................o..... 21 ...,
Park College, Parkville, Mo............ccoiviiiiiininnnnnnn.. 1 ..
Parsons College, Fairfield, Iowa.............................. 1 ...
Pasadena City College, Pasadena, Calif. ....................... 1 ...
Pennsylvania State University, University Park, Pa.............. 4 5
Pomona College, Claremont, Calif. . .......................... 10 .......
Pratt Institute, Brooklyn, N. Y. ...............oiiiiiin. ... } SO
Princeton University, Princeton, N. J............ .. ..., 21 37
Providence College, Providence, R. I.......................... 2 ...,
Purdue University, Lafayette, Ind. . ........................... 6 5
Queens College, Flushing, N. Y............................... 3 ...
Radcliffe College, Cambridge, Mass........................... 2 8
Randolph-Macon College, Ashland, Va........................ 1 ...
Reed College, Portland, Oreg...........covviiiininneinnn... 5 ...,
Regis College, Denver, Colo. .........c.covviiiiiiniiiin.... T ...
Rensselaer Polytechnic Institute, Troy, N. Y.................... 9 3
Rice Institute, Houston, Tex........... ... ciiiiiiiiiinrin.., 1 1
Rollins College, Winter Park, Fla............................. 1 ...

! See footnote page 201.
% Summer session only.
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Institutions Attended by 1957-58 NSF Predoctoral Fellows as Under-
graduates and Graduate Students—Continued
Number of fellows

Attended Attended
as under- as
gradu-  graduate

Institution and location ates  students?
Roosevelt College, Chicago, Ill. . .. ... 1 31
Rutgers University, New Brunswick, N. J................covnnn 4 3
Saint John’s College, Annapolis, Md...................ooiven 1 ...
Saint John’s University, Brooklyn, N. Y................oooveen 2 1
Saint Joseph’s College, Philadelphia, Pa........................ 2 ...
Saint Lawrence University, Canton, N. Y............... .. ... ) S
Saint Louis University, St. Louis, Mo................ ... oh e |
Saint Norbert College, West De Pere, Wis...................... 1 ...
Saint Olaf College, Northfield, Minn. . ........................ 3 ...
Sampson College, Sampson, N. Y. ........oooiiiiinnn ) S
San Bernardino Valley College, San Bernardino, Calif............ ) S
San Jose State College, San Jose, Calif. ...................connn 2 L.
Scripps College, Claremont, Calif. ....................oovnn 1 ...
Seattle University, Seattle, Wash................. ...t 1 ...
Seton Hill College, Greensburg, Pa........ ...t 1T ...
Shimer College, Mt. Carroll, Ill..................ccoviiiinnn 2 ...
Smith College, Northampton, Mass...............cvvvvnininn 1 1
Southern Illinois University, Carbondale Ill. . . .. ............... 2
Southern Methodist University, Dallas, Tex.................... 5 ...
Spring Hill College, Spring Hill, Ala. ...................conn 3 .o
Stanford University, Stanford, Calif. . .....................o0nn 1 34
State College of Washington, Pullman, Wash. . ................. 1 1
State Teachers College, Eau Claire, Wis........................ 1 ...
State Teachers College, La Crosse, Wis. . . ...........oennnnn 1 ...
State University of Iowa, Iowa City, Iowa...................... 2 3
Sterling College, Sterling, Kans....................ocovvennnn 1 ...
Stevens Institute of Technology, Hoboken, N. J......... ... vvvnnnn 1
Stockton College, Stockton, Calif.................coovvviennn 1 ...
Swarthmore College, Swarthmore, Pa.......................... 8 .......
Syracuse University, Syracuse, N. Y. ... 2 ..
Technical Institute, Munich, Germany. ....... ... ..o creneen 1
Technische Hochschule, Karlsruhe, Germany. ..............oo0 cvvnnnn 2
Temple University, Philadelphia, Pa...................c0onen 3 ...
Texas A. & M. College, College Station, Tex................... 21 1
Texas College of Arts and Industries, Kingsville, Tex............ 1T ...
Thayer School of Engineering, Hanover, N. H...............ooovneen 1
Trinity University, San Antonio, Tex...................oovennn 1 1
Tufts University, Medford, Mass. . .............oooninenns 2 1
Tulane University, New Orleans, La. . .. ...........cooeeenne 1 2
Union College, Schenectady, N. Y. . ... 1 ...,
Union Junior College, Cranford, N. J......c..ooouvnininnnns | S
University of Alabama, University, Ala................oonvene 1 ...,
University of Alaska, College, Alaska..............ccooennnenn 1 ...
University of Arizona, Tucson, Ariz. . ............oovivenennne 2 4
University of Arkansas, Fayetteville, Ark. ...............0ovnenn 6 1

! See footnote page 201.
2 Summer session only.
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Institutions Attended by 1957-58 NSF Predoctoral Fellows as Under-
graduates and Graduate Students—Continued

Nunber of fellows
Attended Attended
as under-  as

gradu- graduate

Institution and location ates  studentst
University of Birmingham, Birmingham, England............... ...... 2
University of Bristol, Bristol, England. ........................ | S
University of Brussels, Brussels, Belgium....................... ...... 1
University of Buffalo, Buffalo, N. Y........................... 1 ...
University of California, Berkeley, Calif........................ 23 56
University of California, Los Angeles, Calif..................... 6 15
University of California, Riverside, Calif....................... S
University of Cambridge, Cambridge, England. ................ 1 4
University of Chicago, Chicago, IIl............................ 32 52
University of Cincinnati, Cincinnati, Ohio..................... 2
University of Colorado, Boulder, Colo......................... 13 5
University of Connecticut, Storrs, Conn........................ 2 2
University of Delaware, Newark, Del.......................... 2 6
University of Denver, Denver, Colo. .......................... 1 ...,
University of Detroit, Detroit, Mich........................... 3 1
University of Florida, Gainesville, Fla. . ....................... 6 3
University of Freiburg, Freiburg, Germany..................... ...... 21
University of Georgia, Athens, Ga............................ 1 1
University of Gottingen, Gottingen, Germany.................. ...... 1
University of Hamburg, Hamburg, Germany................... ...... 1
University of Hawaii, Honolulu, Hawaii....................... 1 ...,
University of Heidelberg, Heidelberg, Germany................. ...... 2
University of Idaho, Moscow, Idaho. ......................... 1 ...,
University of Illinois, Urbana, Il. ............................ 22 31
University of Kansas, Lawrence, Kans......................... 3 5
University of Kentucky, Lexington, Ky........................ 3 3
University of Leiden, Leiden, Netherlands. . . .................. ...... 1
University of Maine, Orono, Maine........................... 1 ...
University of Manchester, Manchester, England. ............... ...... 1
University of Maryland, College Park, Md..................... 2 2
University of Massachusetts, Amherst, Mass. . .................. 3 2
University of Miami, Coral Gables, Fla........................ 1 ...
University of Michigan, Ann Arbor, Mich..................... 12 33
University of Minnesota, Minneapolis, Minn................... 8 14
University of Missouri, Columbia, Mo. ..........covevinnunn .. 5 1
University of Nebraska, Lincoln, Nebr. ................ccuuuun.. 8 6
University of New Hampshire, Durham, N. H. Gt 1 2
University of New Mexico, Albuquerque, N. Mex. .............. 6 3
University of North Carolina, Chapel Hill, N.C................ 6 4
University of Notre Dame, Notre Dame, Ind. .................. 6 4
University of Oklahoma, Norman, Okla....................... 6 4
University of Omaha, Omaha, Nebr............ccoviineenn... 1 ...
University of Oregon, Eugene, Oreg...........covvvnvvenen... 2 ...
University of Oxford, Oxford, England........................ 2 1
University of Paris, Paris, France. . .. ....c.oooiiiiiiininieenn vnnnn. 3
University of Pennsylvania, Philadelphia, Pa............... v 9 10

! See footnote page 201.
# Summer session only.
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Institutions Attended by 1957-58 NSF Predoctoral Fellows as Under-

graduates and Graduate Students—Continued

Number of fellows
Attended Attended
as under-  as

gradu- graduate

Institution and location ates  students!
University of Rochester, Rochester, N. Y. ... ..ot 11 6
University of Santa Clara, Santa Clara, Calif................... i ...
University of the South, Sewanee, Tenn................o0vnnen 1 ...
University of Southern California, Los Angeles, Calif. ........... 4 4
University of Stockholm, Stockholm, Sweden. .. .............ov0 venen 1
University of Tennessee, Knoxville, Tenn. ...........o.cvvenn 1 3
University of Texas, Austin, Tex........c.ooiiniiininn. 4 5
University of Tulsa, Tulsa, Okla............coovnnninen. 1 1
University of Utah, Salt Lake City, Utah............ccooennnn 2
University of Utrecht, Utrecht, Netherlands. . ............cooven vnnnen 2
University of Vermont, Burlington, Vt...... ... 1 ...
University of Virginia, Charlottesville, Va...................... 5 4
University of Washington, Seattle, Wash. ...................... 9 15
University of Wisconsin, Madison, Wis. . ............covven e 12 42
University of Wyoming, Laramie, Wyo.............coovinennns 1 $1
Utah State Agricultural College, Logan, Utah. ................. 3 1
Vanderbilt University, Nashville, Tenn. ............cooiveninn 1 2
Villanova College, Villanova, Pa..........ovevineviiiiinnnns 1 .
Virginia Polytechnic Institute, Blacksburg, Va.................. 2 1
Wabash College, Crawfordsville, Ind.. . . .......ccoveneninnnnene 1 ...
Wake Forest College, Wake Forest, N.C................oonnnns 1 ...
Walla Walla Biological Station, Anacortes, Wash............... ...... 21
Washburn University, Topeka, Kans. ..........o.ooiiinennn 1 ...
Washington & Jefferson College, Washington, Pa............... 1 ...
Washington University, St. Louis, Mo...........c...ovevnnnnn 3 6
Wayne University, Detroit, Mich. .. .....ooooriiieiiiesennes 1
Wellesley College, Wellesley, Mass. . .........coniviiiininnne 1 ...
Wells College, Aurora, N. Y. .. o.oviiiniiiees 1 ...
Wesleyan University, Middleton, Conn. .............oooovinnen 5 oo
Western Carolina Teachers College, Cullowhee, N. C............ 2 L.
Western Illinois State College, Macomb, Ill............ooovennn 2 D
Western Michigan College of Education, Kalamazoo, Mich....... S
Western Reserve University, Cleveland, Ohio. ..........oocvvvnn 11 1
West Texas State College, Canyon, Tex....... ..o 1 ...
West Virginia University, Morgantown, W. Va................. 1 ...
Wheaton College, Wheaton, Ill. ...........ooivieeiinnnnen 2 ...
Whitman College, Walla Walla, Wash......................... 1 ...
Wilkes College, Wilkes-Barre, Pa..........ocvviieneeeenn 1 .......
Wilson Junior College, Chicago, Il ............coovnviinnennn 1 1
Wisconsin State College, Superior, Wis. .............cooovnens 1 ...
Wittenberg College, Springfield, Ohio. ............cooovvnnens 1 ...
Worcester Polytechnic Institute, Worcester, Mass. . .............. 1 .......
Wright Junior College, Chicago, Ill. . ..........coovvvineevnns 1 .......
Xavier University, Cincinnati, Ohio..............cooveieeeeen 3 e
Yale University, New Haven, Conn. ... .........ccooovieneeeen 22 29
Yeshiva University, New York, N. Y. ........oooiiiiiienen 1 1

! See footnote page 201.
2 Summer session only.
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Present or Most Recent Institutional Affiliation of Individuals Awarded
National Science Foundation Fellowships

FOR FISCAL YEAR 1957

REGULAR POSTDOCTORAL

Institution and location Number of fellows
Birkbeck College, London, England__ 1
California, University of, Berkeley, Calif . 11

California, University of, Los Angeles, Calif o
California, University of Southern, Los Angeles, Calif
California Institute of Technology, Pasadena, Calif
Cambridge University, Cambridge, England oo e e~
Carlsberg Laboratory, Copenhagen, Denmark.. o
Chicago, University of, Chicago, M0 1
Columbia University, New York, N. Y ___ 0 —— —, — . ——
Cornell University, Ithaca, N. Y_________
Cornell University Medical College, Ithaca, N. Y~
Harvard University, Cambridge, Mass 1
Harvard Medical School, Cambridge, Mass_
Illinois, University of, Urbana, 10
Indiana University, Bloomington, Ind—
Iowa State College, Ames, lowa___ -
Johns Hopkins University, Baltimore, Md
Kansas, University of, Lawrence,Kans
Massachusetts Institute of Technology, Cambridge, Mass_ . ___
Michigan, University of, Ann Arbor, Mich— oo
New York, State University of, Syracuse, N. Y
Northwestern University, Evanston, Il . __
Ohio State University, Columbus, Ohiow
Pennsylvania, University of, Philadelphia, Pa_________
Pennsylvania State University, University Park, Pa__________
Princeton University, Princeton, N. J__ -
Radcliffe Graduate School, Cambridge, Mass___
Stanford University, Stanford, Calif ___ . -
Texas, University of, Austin, Tex— _— -
Washington, State College of, Pullman, Wash
Washington, University of, Seattle, Wash_____
Washington University, St. Louis, Mo e
Western Reserve University, Cleveland, Ohio oo
Western Reserve Medical School, Cleveland, Ohio__ . ____
Wisconsin, University of, Madison, Wis_
Yale University, New Haven, Conn___ e

\)Q:o-‘p--»—hro.—tr—..{;»—‘ma—-r—-]\:[\:n—tglw»—-.-ao—au—-[\)»—..pu—ammr-‘n-‘t—-m»—-..p

SENIOR POSTDOGTORAL

California, University of, Berkeley, Calif .
California, University of, Davis, Calif .
California, University of, Los Angeles, Calif — _ —
California, University of Southern, Los Angeles, Calif _______ . ___
California Institute of Technology, Pasadena, Calif . _______
Carnegie Institute of Technology, Pittsburgh, Pa_
Chicago, University of, Chicago, Ill______ ——

= N IO = = N
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Present or Most Recent Institutional Affiliation of Individuals Awarded
National Science Foundation Fellowships—Continued

Institution and location Number of fellows
Colorado, University of, Boulder, Colo_ - 1
Cornell University, Ithaca, N. Yo e - 3
Georgia, University of, Athens, Ga—— e — 1
Harvard University, Cambridge, Mass_ e 4
Illinois Geological Survey, Champaign, Il e 1
Illinois, University of, Urbana, N _______ . 3
Iowa State College, Ames, Iowa_ e 1
Louisville, University of, Louisville, Ky e 1
Massachusetts Institute of Technology, Cambridge, Mass— e 3
Michigan, University of, Ann Arbor, Mich oo 1
Minnesota, University of, Minneapolis, Minn_ 1
North Carolina, University of, Chapel Hill, N. C oo 1
U. S. Naval Postgraduate School, Monterey, Calif o 1
Northwestern University, Evanston, Il ____ e 2
1
1
1
1
1
1
1
1
1
1
i
1
3
1
2

Notre Dame, University of, Notre Dame, Ind— e
Oregon State College, Corvallis, Oreg_————— -~
Pennsylvania, University of, Philadelphia, Pa_ e
Princeton University, Princeton, N. J oo
Purdue University, Lafayette, Ind_
Rutgers University, New Brunswick, N. J—o oo e oo
Southern Illinois University, Carbondale, Il oo
Stanford University, Stanford, Calif . e
Tufts University, Medford, Mass__ e
Virginia, University of, Charlottesville, Va_— oo ee e e
Washington, University of, Seattle, Wash__ oo
Western Reserve University, Cleveland, Ohio— oo
Wisconsin, University of, Madison, Wis_ oo
Worcester Foundation for Experimental Biology, Shrewsbury, Mass -
Yale University, New Haven, Conn_ o

ScieNnce FacuLty

Alabama Polytechnic Institute, Auburn, Ala_ oo
Alaska, University of, College, Alaska_
Alma College, Alma, Micho e
Aquinas College, Grand Rapids, Mich— - oo oo
Arizona, University of, Tucson, Ariz— e
Austin Peay State College, Clarksville, Tenn_ o
Barnard College, New York, N. Y e
Berea College, Berea, Ky oo
Brooklyn Polytechnic Institute, Brooklyn, N. Y oo
California, University of, Berkeley, Calif .o
California, University of, Davis, Calif oo
California, University of, Los Angeles, Calif . oo
California, University of, Santa Barbara, Calif .~ oo
Cincinnati, University of, Cincinnati, Ohio_ oo
Clark University, Worcester, Mass_— e e
Colorado, University of, Boulder, Colo oo oo
Cornell University, Ithaca, N. Yoo
Davidson College, Davidson, N. Cocoo e —

n—-l\‘)n—lb-ﬁb—db—tv—-wt—-n—tr—ﬂr—-v-‘p-r-‘v-—lon—t
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Present or Most Recent Institutional Affiliation of Individuals Awarded
National Science Foundation Fellowships—Continued

Institution and location

Detroit, University of, Detroit, Mich___ -

Number of fellows
Denver, University of, Denver, Colo________________________________

Drake University, Des Moines, Iowa_________________________ ________

Drew University, Madison, N. J

Drexel Institute of Technology, Phxladelphla, Pa

Florida, University of, Gainesvile, Fla______________________ ___ ___ . __

Florida A. & M. University, Tallahassee, Fla

Fort Valley State College, Fort Valley, Ga______

Furman University, Greenville, S. C______________________ ____ .

Georgia Institute of Technology, Atlanta, Ga__—____
Gonzaga University, Spokane, Wash______________

Grand View College, Des Moines, Iowa_____________________________

Hamilton College, Clinton, N, Y_______
Haverford College, Haverford, Pa______________

Hawaii, University of, Honolulu, T. H_______

Howard University, Washington, D. C________________________________
Illinois State Normal University, Normal, IM_______ __________________
Iowa State Teachers College, Cedar Falls, Iowa—______________________
Johns Hopkins University, Baltimore, Md_______________________ _______
Kansas State College, Manhattan, Kans______________________________
Lamar State College of Teaching, Beaumont, Tex______________________

Lawrence College, Appleton, Wis___________

North Texas State College, Denton, Tex _—

Long Island University, Brooklyn, N. Y______________
Manhattan College, New York, N. Y_____
Maryland, University of, College Park, Md____________________________
Miami University, Oxford, Ohioo. . _________  _ _____
Michigan, University of, Ann Arbor, Mich____________________________
Mississippi, University of, University, Miss___________________________
Morgan State College, Baltimore, Md________________________________
New Mexico, University of, Albuquerque, N. Mex______________________

Northeastern University, Boston, Mass__

Northern Illinois State Teachers College, De Kalb, Il

Oberlin College, Oberlin, Ohio

Occidental College, Los Angeles, Calif___
Ohio State University, Columbus, Ohio -

Ohio University, Athens, Ohio _—

Olivet College, Olivet, Mich__________ -

Oregon State College, Corvallis, Oreg.____________

Pittsburgh, University of, Pittsburgh, Pa____________

Puget Sound, College of, Tacoma, Wash________________________ _______

Purdue University, Purdue, Ind

Rochester, University of, Rochester, N. Y_________________ __ . ___

San Francisco, University of, San Francisco, Calif

South Dakota Southern State Teachers College, Springfield, S. Dak________

Southern California, University of, Los Angeles, Calif

Southern State College, Magnolia, Ark.__ ——

Southwest Texas State Teachers College, San Marcos, Tex.

Stevens Institute of Technology, Hoboken, N. J

l—‘!—‘p—lv—l)—ny—l.—-p—no—-ﬂg—a[\')y—a)—‘p—t.—..—sHp—.y_‘D—‘i—ﬁr—’-d.-‘n—tl\)l-nu—i)-‘wp—t;.‘.-‘n—tup—_n.‘p-‘M.ﬂ,...w._..—c.—ﬁt—t.—s“
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Present or Most Recent Institutional Affiliation of Individuals Awarded
National Science Foundation Fellowships—Continued

Institution and location Number of fellows
St. Lawrence University, Canton, N. Y - — -

St. Mary’s College, Winona, Minn - - —
St. Thomas, College of, St. Paul, Minn_ e
East Tennessee State College, Johnson City, Tenn_ oo
Tennessee, University of, Knoxville, Tenn— e oo
Texas, A. & M. College of, College Station, Tex_ - moes
Texas College, Tyler, Tex— oo
Tufts University, Medford, Mass_______ e
Tulane University, New Orleans, La___ o
Ursuline College, Louisville, Ky__ e
USAFT Institute of Technology, Dayton, Ohio_ e
Valparaiso University, Valparaiso, Ind— oo
Vermont, University of, Burlington, Vt e
Virginia, University of, Charlottesville, Va____ e e
Wake Forest College, Wake Forest, N. C. oo
Washington University, St. Louis, Mo oo
Wesleyan University, Middletown, Conn_ oo oo oo
William Jewell College, Liberty, Mo oo
Wilson College, Chambersburg, Pa_ oo
Wisconsin, University of, Milwaukee, Wis____ e oo oo
Wisconsin State College, Superior, Wis_ . e

MH.—"—‘M”'—D'—‘.—‘.—.)—I.—‘M.—AHM’-‘U&'—‘”M



APPENDIX E

Grants for the International Geophysical Year Program
Fiscal Year 1957

AURORA AND AIRGLOW

Air Force Cambridge Research Center

Time Variations of Neutron, Hard, and Soft Cosmic Ray Compo-
NeNtS

Operation of 6-Station Antarctic Aurora and Airglow Network__ $2, 990

Operations at Sacramento Peak and Tonanzintla, Mexico_—______ 23, 000

Operations at Thule, Greenland 26, 455

Operations at 4 U. S. Stations and Saskatoon, Canada__________ 6, 000

Arctic Ice Floe Auroral Observations ' 1,550
University of Alaska '

Procurement of All-Sky Cameras____________________________ 3,000

Aurora and Airglow Operations in Alaska - 217,030

Ionospheric Absorption, Cosmic Noise Method—Alaska___.___.__ 56, 770
Arctic Institute of North America

Operation of 6-Station Antarctic Aurora and Airglow Network.___ 46, 360
Cornell University

Visual Aurora Observation Program_._______________________ 20, 300

Aurora Data Reduction and Processing——— . _______ 81, 780

Headquarters for All-Sky Cameras in United States______.______ 39, 064

Operation of Auroral Radar at Ithaca.— . ____________ 20, 898

Operation of 6 All-Sky Cameras in United States _— _— 10, 600
National Bureau of Standards

Procurement of Recording Photometers.__.__ . ________________ 1,586

Airglow Headquarters and Operation’of 3 Stations____________ 92,635
Stanford University

Auroral Radar Operations, Western United States__.__________ 42, 485

Meteor Radar Observations in the Antarctic__________________ 2, 305

Ionospheric Absorption, Cosmic Noise Method—West_.______ 39, 330

Cosmic Rays

California Institute of Technology

Balloon Flights With Ionization Chambers____________________ 23, 500
University of California

Construction and Operation of Air Shower Detectors__________ 3, 300

22,700
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University of Chicago
Measurements of Neutron Intensity From Antarctic Icebreaker__
Measurements of Composition and Intensity of Primary Cosmic

Radiations
Isotopic Constitution of Cosmic Radiation at Balloon Altitudes___

Franklin Institute

Distribution of Heavy Primary Cosmic Rays

Correlation of Solar Activity With High Altitude Primary Cosmic

Ray Intensity
Shipboard Neutron Monitor Station -
Construction and Operation of Neutron Monitor at Thule_____._

State University of Iowa
Solar Effects on Cosmic Rays at High Altitude in the Arctic_—__
University of Maryland

Construction and Operation of Cosmic Ray Monitor Telescope in
the Antarctic

Construction and Operation of Cosmic Ray Monitor Telescope in
the Arctic

Study of High-Speed Cosmic Ray Fluctuations. . __

University of Minnesota
Measurement of Cosmic Ray Intensity at High Altitudes________.
University of Missouri

Measurement of Zenith-Angle Dependence of High-Energy Mu-
Mesons -

University of Nebraska

Atmospheric, Geomagnetic, and Solar Influences on the Mu-Meson
Component of Cosmic Radiation

Atmospheric, Geomagnetic, and Solar Influences on the Nucleonic

Components of Cosmic Radiation

University of New Mexico

Studies of the Semi-Diurnal Planetary Variation of Atmospheric
Pressure

New York University

Construction and Operation of Neutron Monitor in Alaska..____
Time Variations of Primary Cosmic Radiation Spectrum .. ____
Search for Neutrons of Solar Origin

University of Puerto Rico

Variation of Cosmic Ray Ionizing Particles During Solar Flares____
University of Rochester
<« Energy and Charge Spectrum of Primary Cosmic Radiation______
Southern Illinois University

Heavy Primary CosmicRays__ . ____

213

$14, 531
92, 415
10, 700
16, 000
45, 000

7,000
12,000

16, 350

14,127

8, 208
48, 300

52, 450

8, 000

14, 140

8,275

17, 000

23, 300
28, 200
27,200
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University of Washington
Emulsion Studies of Heavy Primary Cosmic Rays______________
Dr. Herman Yagoda

Study of Low-Energy, Heavy Primary Cosmic Rays Near Magnetic
Poles

GEOMAGNETISM

Air Force Cambridge Research Center

Sub-Audio-Frequency Geomagnetic Fluctuations_______________
University of California

Operations at Jarvis and Palmyra Islands____________________
Carnegie Institution of Washington

Operation of South American Network________________________
U. 8. Coast and Geodetic Survey

Operation of Geomagnetic Headquarters__.__________________
Operation of Magnetic Observatories at 3 Antarctic Stations_____
Operation of Western Pacific Magnetic Observatories__.______.__
Operation of East-West United States Geomagnetic Network_____
Operation of North-South Alaska Geomagnetic Network________
Magnetic Gradient Studies in Alaska_ . ____________________
Operation of Rapid-Run Auxiliary Magnetographs_____________
Procurement and Operation of Visible-Recording Magnetic

Variometers__ e
Equipment for Jarvis and Palmyra Magnetic Stations____________
Operations at Antarctic Knox Coast Station___________________
Operations at Antarctic Cape Adare Station_.________________
Equipment for South American Geomagnetic Network. . .______

GLAcIOLOGY
American Geographical Society

Observations in Southern Alaska__.___ . _________
Glacier Photogrammetry and Mapping_____.___ - _
Arctic Institute of North America

Antarctic Glaciological Personnel_____________ ______________
Operation of Glaciology Headquarters e
Glaciology Program, Mt. Michelson, Alaska___________________,
Antarctic Glacial Geology— -

Department of the Army
Arctic Logisties o

California Institute of Technology
Glacier Dynamics, Blue Glacier, Olympic Mountains, Wash______
University of Washington

Glacial Meteorology, Blue Glacier— . ____________________
Arctic Sea Ice Physics_______ —— -

$1,500

1, 500

30, 000
31, 000
22, 500

40, 100

1, 400
61, 750
26, 500
24, 400

9, 600
42, 300

11, 300
4, 500
18, 450
625
20, 000

13,725
66, 700

73, 850
16, 450
45,115
11, 100

35, 000
10, 800

37, 260
18, 500
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GrAVITY MEASUREMENTS

Arctic Institute of North America
Antarctic Traverse Personnel

University of California
Mean Rigidity of the Earth -

Columbia University

Procurement of Gravimeter for the Antarctic_ .
Submarine Pendulum Measurements of Gravity_._ . __
Submarine Gravity Measurements______ . __

University of Wisconsin

Procurement of Gravimeter for the Antarctic . ____

Gravimeter Measurements

Woods Hole Oceanographic Institution

Pendulum Measurement of Gravity e

IoNosPHERIC Paysics

Air Force Cambridge Research Center

Amateur Participation in IGY Ionospheric Physics Program.__

University of Alaska

Ionospheric Absorption, Cosmic Noise Method—Alaska__._____

Dartmouth College

Atmospheric Whistler Program, Eastern Area_ . ______
Sweep-Frequency Backscatter Measurements_ . ______

Ionospheric Absorption, Cosmic Noise Method-—Eastern Area____

National Bureau of Standards

Operation of Antarctic 6-Station Ionospheric Network_______

Personnel Training and Data Quality Control —_—

Equatorial VHF Ionospheric Forward-Scatter Measurements___
Radio Noise Measurement_

Pennsylvania State University

Ionospheric Absorption—Pulse Method . ___._____
Ionosphere True Height Determination——

Stanford University

Atmospheric Whistler Program, Western Area__ .

Fixed-Frequency Backscatter Measurements -
University of Virginia

Radio Star Scintillations and Atmospheric Winds_._—______

LONGITUDE AND LATITUDE

U. 8. Coast and Geodetic Survey
Operation of Hawaiian Station_.....__ _— ——

METEOROLOGY
Smithsonian Institution

Earth Albedo Observations. - ——— oo

215

$4, 760
5,100

1, 000
40, 000
55, 000

3,000
32,520

15,950

50, 000
15, 300

95, 300
28, 000
7, 600

79, 600
18, 530
39, 400
3, 100

16, 200
18, 800

118, 000
202, 100

11, 900

11, 000
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U. S. Weather Bureau

NATIONAL SCIENCE FOUNDATION

Operation of Antarctic 6-Station Meteorological Network..__..__ —
Cooperative Operations of South America Upper Air Observations
Stations

High Altitude Rawinsonde Observations—......—
Operation of Antarctic Weather Central . _________________
Arctic Ice Floe Meteorology
Standardization of Ozone Spectrophotometers__ .. _____

OCEANOGRAPHY
University of California
Operation of Pacific Island Oceanographic Observatories______

Deep Current Program, Pacific Ocean
COs Analysis and Radiochemistry of Sea Water—_ . ___

Columbia University

Operation of Atlantic Island Oceanographic Observatories___.___
Deep Current Program, Atlantic Ocean
CO: Analysis and Radiochemistry of Sea Water. . _______

Department of the Interior
Operation of Pacific Island Oceanographic Observatories________

Texas Agricultural and Mechanical College

Deep Current Program, Atlantic Ocean . ______ R
COs Analysis and Radiochemistry of Sea Water— . ____

University of Washington

Operation of North Pacific Island Oceanographic Observatories___
Deep Current Program, PacificOcean——— ——_____________
COs Analysis of Sea Water— .~
Thermal Budget of Arctic Sea Iee o __

Woods Hole Oceanographic Institution

Deep Current Program, Atlantic Ocean— e _______
CO; Analysis and Radiochemistry of Sea Water_ . _____
Arctic Oceanography._

ROCKETRY
University of Michigan

Scientific Instrumentation for Aerobee Rockets__.__ . __________
Office of Naval Research

Rocket Program in the Pacific San Diego High Area . _____
. Aegobee Rocket Program at Fort Churchill, Canada_ . ___

SEISMOLOGY

Arctic Institute of North America

Personnel for Antarctic Stations and Traverse Parties____________
California Institute of Technology

Study of Crustal Strain Accumulation . ______
University of California

Seismic Sea Exploration of Southeast Pacific Ocean_ . _____

$150, 485

70, 800
212, 000
49, 160
78, 500
16, 400

142, 900
362, 830
55, 840

68, 625
175,570
54,875

11, 300

46, 055
25,000

11, 400
24, 675
16, 000
45, 000

177, 245
922, 750
6, 000

75, 500

100, 000

13, 064

3,070

59, 200

42, 500
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Carnegie Institution of Washington

Seismic Exploration of Continental Structure . _—___

U.S. Coast and Geodetic Survey

Antarctic Teleseismic Measurements___ oo
Pacific Island Seismograph Measurements____ . ___

Columbia University

Seismic Exploration of Atlantic Ocean_ . ____
Study of Long-Period Seismic Waves______________________
Study of Lg Phase_________________ e
Arctic Seismology_ . _ e

University of Wisconsin

Seismic Exploration of Coastal Structure__________ . ____

SoLAR AcTIVITY
University of California

Flare and Plage Patrol—Mt¢t. Wilson________________________

University of Hawait

Solar Radio Noise Patrol
Solar Activity Flare Patrol . ____ _______

High Altitude Observatory

Instrumentation for Indirect Detection of Flares_____._______
Operation at Boulder and Climax Observatories______ . .___
Rapid Data Presentation—_ . ________.________

University of Michigan

High Resolution Profiles of Hydrogen Alpha in Solar Flares_.____
" Flare Patrol Operations__________

Office of Naval Research

Procurement of Flare Patrol Instruments and Filters__._______

WorLp Days
National Bureau of Standards

Operation of United States and World Warning System

GENERAL RELATED SCIENTIFIC SUPPORT

National Academy of Sciences

U. S. IGY Contribution to International Council of Scientific

Unions e e
Antarctic Scientific Supervision Costs__
IGY Regional Programs Office.__ . __
IGY Scientific Inspection and Coordination—_______________
IGY Technical Publications___ __

U.S. Weather Bureau

Antarctic Planning Staff ._________
Procurement of Miscellaneous Supplies for Antarctic Bases..__._

446243—57——17

217

$34, 050

10, 000

2, 750
5, 000

5, 000
15,500
6, 800

7,750
7,650

1, 200

115, 100

25, 000
200, 000
33,700
30, 000
93, 480

18, 000
24, 500
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WorLp Data CENTER
University of Alaska
Operation of Primary Data Archive for Aurora

American Geographical Society

Operation of Primary Data Archive for Glaciology
U. 8. Coast and Geodetic Survey

Operation of Primary Data Archive for Geomagnetism, Gravity,
and Seismology

Cornell University
Operation of Primary Data Archive for Aurora
High Altitude Observatory

Operation of Primary Data Archive for Solar Activity . _____ ‘

University of Minnesota

Operation of Primary Data Archive for Cosmic Rays

National Academy of Sciences

Operation of U. S. World Data Center Coordination Office_—————

National Bureau of Standards

Operation of Primary Data Archive for Airglow and Ionosphere__
Texas Agricultural and Mechanical College

Operation of Primary Data Archive for Oceanography_—————__
U. S. Weather Bureau

Operation of Primary Data Archive for Meteorology—————

EARTH SATELLITE—SCIENTIFIC EXPERIMENTS

Department of the Army
Instrumentation for Meteorological Observations

California Institute of Technology

Instrumentation for Cosmic Light and Radiation Measurements__..
Franklin Institute

Instrumentation for Measurement of Flux of Cosmic Ray Nuclei__..

State University of Iowa

Instrumentation for Cosmic Ray Observations
University of Maryland

Instrumentation for Measurement of Meteoric Dust Erosion of
Satellite

Office of Naval Research

Instrumentation for Environmental Measurements
Instrumentation for Solar Lyman Alpha Measurements_
Instrumentation for Magnetometer Measurements
Satellite Special Equipment and Engineering Services

$92, 690

36,093

58, 200
40, 750
40, 250
31, 205
54, 840
46, 275 -
26, 628

12, 000

58, 000
34, 500
15, 000

38, 525

24,150

293, 500
223, 500
112, 000
187, 500
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Research Institute for Advanced Studies
Instrumentation for Measurement of Flux of Cosmic Ray Nuclei_.
University of Wisconsin

Instrumentation for Radiation Balance Experiment

EARTH SATELLITE—RADIO TRACKING
Office of Naval Research

Equipment Procurement for Radio Tracking Stations__.______.
Orbit Computations Using Radio Data

EARTH SATELLITE—TELEMETERING OF SCIENTIFIC DATA
Office of Naval Research

Telemetering of Scientific Data _—

EARTH SATELLITE—SCIENTIFIC COORDINATION
National Academy of Sciences

Scientific Coordination of Earth Satellite Program

EARTH SATELLITE—OPTICAL TRACKING
Smithsonian Institution '

Equipment Procurement and Installation for Optical Tracking
Stations

Operation of Optical Tracking Stations

Visual Observing Program

Operation of Computation and Analysis Center.

Administration of Optical Tracking Program -

219

$15, 000

58, 600

5, 500, 000
463, 000

846, 000

4, 400

445,275
50, 600
10, 000
20, 000
60, 000

$14, 695, 997



APPENDIX F

Financial Report for Fiscal Year 1957
SALARIES AND EXPENSES APPROPRIATION

Receipts
Appropriation for fiscal year 1957 _— -~ $40, 000, 000
Unobligated balance from fiscal year 1956 _________ 182, 524
Total
Obligations
National science policy studies____________________ $664, 561
Support of science:
Grants for support of research projects:
Biological and medical sciences_._._.______ 7, 360, 794
Mathematical, physical, and engineering
sciences 7,618,521
Social science research___________________ 289, 100
Grants for support of research facilities:
Biological and medical sciences__.__________ 884, 800
Mathematical, physical, and engineering
sciences —_ 4, 496, 899
Grants for training of scientific manpower:
Graduate fellowships —___________________ 3, 353,605
Education in the sciences_________________ 10, 947, 711
Program evaluation _____________________ 77,518
The President’s Committee on Scientists and
Engineers______________ 117,517
Review of Research and Training__..._____ 1, 020, 143

Subtotal ______ .

Scientific information exchange:
Dissemination of scientific information__________
Attendance at international scientific meetings.. .

Total obligations —_________________________

36, 166, 608

994, 736
122, 069

1,116,805

682, 017

Unobligated balance carried forward to fiscal year 1958______

$40, 182, 524

38, 629, 991

*1, 552,533

* A substantial portion of the unobligated balance represents adjustments required
by sec. 1311 of Public Law 663 and is reserved for prior commitments of the Founda-
tion, such as the purchase of land for the National Radio Astronomy Observatory.
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INTERNATIONAL GEOPHYSICAL YEAR APPROPRIATION

Receipts
Unobligated balance from fiscal year 1956 ___ $32, 373, 962
Obligations
Technical program______________________________. $14, 733, 941
Administrative expense, National Academy of Sciences-
National Research Council____________ — 252, 842
Administrative expense, National Science Foundation__ 50, 115
Total obligations________________________ _— 15,036, 898
Unobligated balance carried forward to fiscal year 1958___ . _________ *17, 337, 064
TRUST FUND
Receipts
Unobligated balance from fiscal year 1956 ___ . ____ ___________ $3, 006
Donations from private sources______________________________ 1,131
Total e $4, 137
Obligations
Miscellaneous expenses approved by the Director______________________ 134
Unobligated balance carried forward to fiscal year 1958 _ __ ___________ 4, 003

SYNTHETIC RUBBER RESEARCH PROGRAM

Receipts

Unobligated balance from fiscal year 1956 .. _______ $81,178
Reappropriation Public Law 814, 84th Congress__________ 500, 000

Total Receipts.. . e $581, 178

Obligations

Research $437, 100
Administrative_ .. . 58,075

Total e 495, 175
Less income from laboratories_______ . ___________ 53,773

Total obligations_— . ______ 441, 402
Less withdrawals by Treasury Department_ ... . ______ 139, 776

Unobligated balance_ e e
* The unobligated balance is available until June 30, 1960.



APPENDIX G

Publications Resulting From National Science Foundation Grants
Fiscal Year 1957

This bibliography of some 850 items
lists all grantee papers for which the
Foundation received publication informa-
tion during fiscal year 1957. Notification
of publication usually was in the form of
a reprint or copy of the grantee’s paper or
book. Approximately 190 grantee insti-
tutions are represented. Because of time-
lags between completion of research and
publication of results, much of the experi-
mentation covered by these papers was
carried on prior to fiscal year 1957, while

the results of a great deal of fiscal year
1957 research will be reported in papers
appearing in later lists.

The arrangement of entries is designed
to facilitate reference use of the com-
pilation. Items are grouped by National
Science Foundation divisions or offices, by
programs within each division, and alpha-
betically by grantee institution within each
program. The table of contents lists the
divisions and subject programs under
which research grants are made.

Division of Biological and Medical Sciences

Anthropological and Related Sciences

HArvArRD UNiversiTY, G. R. WiLLEY
Willey, Gordon R. The Structure
of Ancient Maya Society: Evidence
from the Southern Lowlands. Amer-
ican Anthropologist, 58: 777-782
(Oct. 1956).

UniversiTy or Orecon, L. S. Cress-
MAN ‘
Miller, Loye. Bird Remains from
an Oregon Indian Midden. Con-
dor, 59: 59-63 (Jan. Feb. 1957).

WENNER-GREN FOUNDATION FOR AN-
THROPOLOGICAL Research, INc.,, W. L.
TuroMas, Jr.
Thomas, William, Jr., Ed. Man’s
Role in Changing the Face of the
Earth. 1,193 pp. Chicago, Il
University of Chicago Press, 1956.

Developmental Biology

BrowN University, P. B. WEIsz
Weisz, Paul B. Chemical Inhibition
of Regeneration in Stentor Coeru-
leus. Journal of Cellular and Com-
parative Physiology, 46: 517-527
(Dec. 1955).

222

Weisz, Paul B. Experiments on the
Initiation of Division in Stentor
Coeruleus. Journal of Experimental
Zoology, 131: 137-162 (Feb. 1956).

University oF CALIFORNIA, BERKELEY,
R. Y. STANIER
Griffiths, Mary, W. R. Sistrom, Ger-
maine Cohen-Bazire, R. Y. Stanier,
and M. Calvin. Function of Caro-
tenoids in Photosynthesis. Nature,
176: 1211-1215 (Dec. 1955).

Griffiths, Mary, and R. Y. Stanier.
Some Mutational Changes in the
Photosynthetic Pigment System of
Rhodopseudomonas spheroides.
Journal of General Microbiology, 14:
698-715 (June 1956).

Sistrom, W. R., Mary Griffiths, and
R. Y. Stanier. A Note on the
Porphyrins Excreted by the Blue-
Green Mutant of Rhodopseudo-
monas Spheroides. Journal of Cel-

lular and Comparative Physiology,
48: 459472 (Dec. 1956).

Sistrom, W. R., Mary Griffiths, and
R. Y. Stanier. The Biology of a
Photosynthetic Bacterium Which
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Division of Biological and Medical Sciences—Continued

Developmental Biology-—Continved

Lacks Colored Carotenoids. Jour-
nal of Cellular and Comparative
Physiology, 48: 473-515 (Dec.
1956).

University oF CHicaco, S. L. Wasn-

BURN
Mednick, Lois W., and S. L. Wash-
burn. The Role of the Sutures in
the Growth of the Braincase of the
Infant Pig. American Journal of
Physical Anthropology, 14: 175-191
(June 1956).

GrinNELL CoLLEGE, G. MENDOZA
Mendoza, Guillermo. Adaptations
During Gestation in the Viviparous
Cyprinodont  Teleost, Hubbsina
Turneri. Journal of Morphology,
99: 73-95 (July 1956).

MArQUETTE UNIvERsITY, J. W. SAUN-

DERS, Jr.

Saunders, J. W., L. C. Saunders, and
M. T. Gasseling. The Morpho-
genetic Role of Cell Deaths in the
Origin of the External Contours of
the Limbs in the Chick. Anatomi-
cal Record, 127: 360-361 (1957).

UniversiTY o MicHIGAN, N. E. Kemp

Kemp, Norman E. Differentiation
of the Cortical Cytoplasm and In-
clusions in Qocytes of the Frog.
Joumnal of Biophysical and Biochem-
ical Cyotology, 2: 187-1904 (July
1956).
Kemp, Norman E. Electron Micro-
scopy of Growing Oocytes of Rana
Pipiens. Journal of Biophysical and
Biochemical Cytology, 2: 281-292-4
(May 1956).

Kemp, Norman E. Localization of
Glycine-2-C14 Injected into Adult
Female Frogs. Journal of Experi-
mental Zoology, 133: 227-239 (Nov.
1956).

Universty oF PENNsyLvania, C. E.
WILDE, Jr.
Wilde, Charles E., Jr. The Urodele
Neuroepithelium. III. The Presen-

tation of Phenylalanine to the Neural
Crest by Archenteron Roof Meso-
derm. Journal of Experimental Zo-
ology, 133: 409-440 (Dec. 1956).

Rice InsTiTuTE, R. V. TALMAGE, AND

A. C. ENDERS
Buchanan, G. D., A. C. Enders, and
R. V. Talmage. Implantation in
Armadillos Ovariectomized During
the Period of Delayed Implantation.
Journal of Endocrinology, 14: 121-
128 (1956).

ST. AMBROSE COLLEGE, W. F, LYNCH
Lynch, William F. Experimental
Modification of the Rate of Meta-
morphosis of Bugula Larvae. Jour-
nal of Experimental Zoology, 133:
589-612 (Dec. 1956).

SociETy FOR THE STUDY OF DEVELOP-

MENT oF GrowTH, V. C. TwrTTY
Rudnick, Dorothea, Ed. Cellular
Mechanisms in Differentiation and
Growth. 236 pp. Princeton, N. J,,
Princeton University Press, 1956.

UniversiTy oF TENNESSEE, R. C. FRASER
Fraser, Ronald C. The Presence and
Significance of Respiratory Metabo-
lism in Streak-Forming Chick Blasto-
derms. Biological Bulletin, 111: 77—
91 (Aug. 1956).

Fraser, Ronald C. Somite Genesis in
the Chick. 1. Partial Characteriza-
tion of Stimulatory Factors in Egg
White. Growth, 21: 29-43 (1957).

Fraser, Ronald C. Studies on the
Hypoblast of the Young Chick Em-
bryo. Journal of Experimental Zo-
ology, 126: 349-399 (Aug. 1954).

TExAS AGRICULTURAL EXPERIMENT STA-
TION, J. N. WEAVER

Weaver, Nevin. Ovarian Develop-
ment of Worker Honey Bees. Jour-
nal of Economic Entomology, 49:
854-857 (Dec. 1956).

UniversiTy OoF VIRGINIA, M. S. Mc-
KEEHAN
McKeechan, Morris S. The Relative
Ribonucleic Acid Content of Lens
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Division of Biological and Medical Sciences—Continued

Developmental Biology—Continued

and Retina During Lens Induction in
the Chick. American Journal of
Anatomy, 99: 131-155 (July 1956).

UNIveRSITY OF WASHINGTON, SEATTLE,
W. S. Hsu
Hsu, W. Siang. Oogenesis in the
Bdelloidea Rotifer Philodina Roseola
Ehrenberg. La Cellule, 62: 283-296
(1956).

UNi1versiTY oF WisconsiN, K. B. RaPer
Raper, Kenneth B. Dictyostelium
polycephalum n.sp.: a New Cellular
Slime Mould with Coremiform
Fructifications. Journal of General
Microbiology, 14: 716-732 (June
1956).

Rarer, KENNETH B. Factors Af-
fecting Growth and Differentiation
in Simple Slime Molds. Mycologia,
48: 169-205 (Mar.—Apr. 1956).

UniversiTy oF Wyoming, C. S. THORN-

TON
Thornton, Charles Stead. The Re-
lation of Epidermal Innervation to
the Regeneration of Limb Deplants
in Amblystoma Larvae. Journal of
Experimental Zoology, 133: 281-299
(Nov. 1956).

"YALE UNIVERSITY, J. P. TRINKAUS
Trinkaus, J. P. The Differentiation
of Tissue Cells. American Natural-
ist, 90: 273-288 (Sept.-Oct. 1956).

Trinkaus, J. P., and John W. Drake.
Exogenous Control of Morphogene-
sis in Isolated Fundulus Blastoderms
by Nutrient Chemical Factors. Jour-
nal of Experimental Zoology, 132:
311-347 (July 1956).

Environmental Biology

AMERICAN GEOGRAPHICAL SocleTy, C. J.
Heusser
Heusser, C. J. Third National
Pollen Conference. Geographical
Review, 46: 579-580 (1956).
AMERICAN Museum or NaturaL His-
TORY, C. M. BREDER, Jr.
Rasquin, Priscilla. Cytological Evi-
dence for a Role of the Corpuscles

of Stannius in the Osmoregulation
of Teleosts. Biological Bulletin, 111:
399-409 (Dec. 1956).

Rasquin, Priscilla. Observations on
the Metamorphosis of the Bonefish,
Albula Vulpes (Linnaeus). Journal
of Morphology, 97: 77-117 (July
1955).

CarRLETON CoLLEGE, J. B. GUYSELMAN
Guyselman, J. Bruce. Solar and
Lunar Rhythms of Locomotor Activ-
ity in the Crayfish Cambarus Virilis.
Physiological Zodlogy, 30: 70-87
(Jan. 1957).

DartmMouTH CoLLEGE, F. H. BorMANN
Bormann, F. H. Moisture Transfer
between Plant through Intertwined
Root Systems. Plant Physiology, 32:
48-55 (Jan. 1957).

Duke University, P. J. KrRAMER
Kramer, Paul. Some Effects of
Various Combinations of Day and
Night Temperatures and Photope-
riod on the Height Growth of Lob-
lolly Pine. Forest Science, 3: 45-55
(Mar. 1957).

StaTe UNIvERSITY OF Iowa, G. E. FoLk,
Jr.
Farrand, Richard L., G. Edgar Folk,
Jr.,, and Marvin L. Riedesel. Types
of Mammalian Hibernation. Pro-
ceedings of the Iowa Academy of
Science, 63: 724-728 (Dec. 1956).

Riedesel, Marvin L., and G. Edgar
Folk, Jr. Serum Magnesium

Changes in Hibernation. Nature,
177: 668 (Apr. 1956).

UNiveErsiTYy OF Miami, H. B. Moore
Moore, Hilary B. The Effects of
Temperature, Illumination, and
Pressure on the Vertical Distribution
of Zooplankton. Bulletin of Marine
Science of the Gulf and Caribbean,
6: 73-363 (Dec. 1956).

New MEexico HicaLANDS UNIVERSITY, L.
M. SHIELDS
Shields, Lora Mangum. Zonation of
Vegetation within the Tularosa
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Division of Biological and Medical Sciences—Continued

Environmental Biology—Continved

Basin, New Mexico. Southwestern
Naturalist, /: 49-68 (Apr. 1956).

Shields, Lora Mangum, and Joe
Crispin. Vascular Vegetation of a
Recent Volcanic Area in New
Mexico. Ecology, 37: 341-351
(Apr. 1956).

University oF NEw Mexico, C. C. Horr

Hoff, C. Clayton. Pseudoscorpions
of the Family Chernetidae frora New
Mexico. American Museum Novi-
tates, No. 1800, Oct. 1956, 66 pp.

StaNFORD UNivErsIiTY, W. C. BROWN

Alcala, Angel C., and Walter C.
Brown. Early Life History of Two
Philippine Frogs with Notes on Depo-
sition of Eggs. Herpetologica, 12:
241-246 (1956).

Brown, Walter C. A Revision of the
Genus Brachymeles (Scincidae), with
Descriptions of New Species and Sub-
species. Breviora, Museum of Com-
parative Zoology, No. 54, June 1956,
19 pp.

Brown, Walter C., and Alfredo Y.
Reyes. Philippine Lizards. Obser-
vations on the Incubation Period and
on Hatchlings of Several Oviparous
Species. Silliman Journal, 3: 139-
143 (1956).

Brown, Walter, and Angel Alcala.
Observations on Amphibians of the
Mt. Halcon and Mt. Canlaon Areas,
Philippine Islands. Silliman Jour-
nal, 2: 93-102 (Apr. 1955).

Brown, Walter C., and Angel C. Al-
cala. A Review of the Philippine
Lizards of the Genus Lygosoma
(Leiolopisma). Occasional Papers
of the Natural History Museum of
Stanford University, No. 3, Dec.
1956, 10 pp.

UNIVERSITY OF VIRGINIA, Bruce D.
REYNOLDS

Frye, B. E., and Diana TeStrake. A
Preliminary Survey of the Habitat

Types of Two Species of Cypriped-
ium, C. calceolus var. pubescens and
C. acaule. Virginia Journal of Sci-
ence, 7: 176-188 (July 1956).

Harman, Walter J., and John O. Cor-
liss. Isolation of Earthworm Setae
by Use of Histophagous Protozoa.
Transactions of the American Micro-
scopical Society, 75: 332-333 (July
1956).

Holz, George G., Jr., and John O.
Corliss. Tetrahymena setifera n. sp.,
a Member of the Genus Tetrahymena

with a Caudal Cilium. Journal of
Protozoology, 3: 112-118 (1956).

Hutchison, Victor H. Notes on the
Plethodontid Salamanders, Eurycea
lucifuga (Rafinesque) and Eurycea
longicauda longicauda (Green). Oc-
casional Papers National Speleologi-
cal Society, No. 3, Nov. 1956, 24 pp.

Woops HoLE OCEANOGRAPHIG INSTITU-

TIoN, G. L. CLARKE
Clarke, George L., and Richard H.
Backus. Measurements of Light
Penetration in Relation to Vertical
Migration and Records of Lumines-
cence of Deep-Sea Animals. Deep-
Sea Research, 4: 1-14 (1956).

Genetic Biology

CoLuMBIA UNIVERSITY, S. M. GARTLER
Tashian, Richard E. Determina-
tion of L-Tyrosine as Tyramine in
Urine. Clinical Chemistry, 3: 106—
109 (Apr. 1957).

Emory University, C. Ray, Jr.
Ray, Charles, ]Jr. Preparation of
Chromosomes of Tetrahymena Pyri-
formis for Photomicrography. Stain
Technology, 31: 271-274 (Nov.
1956).

Ray, Charles, Jr., and Alfred M. El-
liott. Strain Differences in Viabil-
ity Following Conjugation Within
Variety 9 of Tetrahymena Pyrifor-
mis. Biological Bulletin, 111: 310
(Oct. 1936).
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Genetic Blology—Continued

Jouns Horkins University, C. P.
SwaANSON
Kihlman, B. A. Factors Affecting
the Production of Chromosome Aber-
rations by Chemicals. Journal of
Biophysical and Biochemical Cytol-
ogy, 2: 543-555 (Sept. 1956).

Swanson, C. P., and Bengt Kihlman.
The Induction of Chromosomal
Aberrations by Ionizing Radiations
and Chemical Mutagens. pp. 239-
251. In: Ciba Foundation Sympo-
sium on Ionizing Radiations and
Cell Metabolism, 1956.

LoNc IsLAND BioLOGICAL ASSOCIATION
Cold Spring Harbor Symposia on
Quantitative Biology, Population Ge-
netics: The Nature and Causes of
Genetic Variability in Populations, v.
20, 346 pp., Cold Spring Harbor,
Long Island, N. Y., Long Island Bio-
logical Association, 1955.

Cold Spring Harbor Symposia on
Quantitative Biology, Genetic Mech-
anisms: Structure and Function, v.
21, 392 pp., Cold Spring Harbor,
Long Island, N. Y., Long Island Bi-
ological Association, 1956.

UNIVERSITY OF MARyYLAND, D. T. Mor-
GAN, Jr., AND R. D. RAPPLEYE
Morgan, D. T., Jr. Asynapsis and
Plasmodial Microsporocytes in Maize
Following X-irradiation of the Pol-
len. Journal of Heredity, 47: 269~
274 (Nov.-Dec. 1956).

UNIVERSITY OF MICHIGAN, D. L. NANNEY
Nanney, David L. Caryonidal In-
heritance and Nuclear Differentia-
tion. American Naturalist, 90:
291-307 (Sept.—Oct. 1956).

Nanney, David L. The Role of the
Cytoplasm in Heredity. pp. 134-
166. In: McCollum-Pratt Sympo-
sium, 1957.

UNIVERSITY OF MINNESOTA, J. G. GALL
Gall, Joseph G. Small Granules in
the Amphibian Oocyte Nucleus and

Their Relationship to RNA. Jour-
nal of Biophysical and Biochemical
Cytology, 2: 393-396 (July 1956).

UNIVERSITY oF Missouri, E. R. Sears,

A. C. FABERGE, AND E. NoviTsKI
Novitski, E., and Iris Sandler. Are
All Products of Spermatogenesis Reg-
ularly Functional? Proceedings of
the National Academy of Sciences,
43: 318-324 (Apr. 1957).

UniversiTy or NorTH CAROLINA, D. U.
GERSTEL
Gerstel, D. U. Segregation in New
Allopolyploids of Gossypium. I.
The R, Locus in Certain New World-
Wild American Hexaploids. Genet-
ics, 41: 31-44 (Jan. 1956).

Gerstel, D. U., and Patricia A. Sar-
vella. Additional Observations on
Chromosomal Translocations in Cot-
ton Hybrids. Evolution, 10: 408—
414 (Dec. 1956).

UNIVERSITY OF PENNSYLVANIA, JouN R.

PrEER, Jr. '
Siegel, R. W. Mating Types in
Oxytricha and the Significance of
Mating Type Systems in Ciliates.
Biological Bulletin, 110: 352-357
(June 1956).

RANCHO SANTA ANA BoraNICAL GARDEN,
V. GRANT.
Grant, Verne. The Influence of
Breeding Habit on the Outcome of
Natural Hybridization in Plants.
American Naturalist, 90: 319-322
(Sept.—~Oct. 1956).

Rocky MounTaiN BrorLocrcar LaBora-
TorY, E. NoviTsKI
Fancher, Harriett L. The Relation-
ship between the Occupational Sta-
tus of Individuals and the Sex Ratio
of Their Offspring. Human Biol-
ogy, 28: 316-322 (Sept. 1956).

Novitski, E., and L. Sandler. The
Relationship Between Parental Age,
Birth Order and the Secondary Sex
Ratio in Humans. Annals of Hu-
man Genetics, 21: 123-131 (1956).
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University oF Texas, W. F. Bramr
Blair, W. Frank. Comparative Sur-
vival of Hybrid Toads (B. Wood-
housei X B. Valliceps) in Nature.
Copeia, 4: 259-260 (Jan. 1956).

Vavala, Domenic A. Brief Notes
and Communications. Insects In-
juring Experimental Plantings of
Flax and Sesame. Texas Journal of
Science, 8: 235-240 (June 1956).

WasHINGTON UNIvERsITY, ST. Louls,

Mo., H. L. Carson anp H. D. STALKER
Stalker, Harrison D. Banded Poly-
tene Chromosomes in the Ovarian
Nurse Cells of Adult Diptera. Jour-
nal of Heredity, 45: 259-264 (Nov.~
Dec. 1954).

Stalker, Harrison D. A Case of
Polyploidy in Diptera. Proceedings
of the National Academy of Sciences,
42: 194-199 (Apr. 1956).

UNIVERSITY OF WASHINGTON, SEATTLE,
W. Sianc Hsvu
Hsu, W. Siang. Oogenesis in Habro-
trocha Tridens (Milne). Biologi-
cal Bulletin, 3: 364374 (Dec. 1956).

WesLEYAN UNIVERSITY, J. LEDERBERG
lino, Tetsuo and Joshua Lederberg.
Transductional Analysis of Phase
Variation in Salmonella. Kagaku
(Science, Tokyo), 26: 575 (1956).

Lederberg, Joshua. Bacterial Proto-
plasts Induced by Penicillin. Pro-
ceedings of the National Academy
of Sciences, 42: 574-577 (Sept.
1956).

Lederberg, Joshua. Linear Inherit-
ance in Transductional Clones.
Genetics, 41: 845-871 (Nov. 1956).

Lederberg, Joshua, and Tetsua Iimo.
Phase Variation in Salmonella. Ge-
netics, 41: 743-757 (Sept. 1956).
Morse, M. L., Esther M. Lederberg,
and Joshua Lederberg. Transduc-
tional Heterogenotes in Escherichia
Coli. Genctics, 41: 758779 (Sept.
1956).

WeSTERN RESERVE UNIVERSITY,
C. YANOFSKY
Yanofsky, Charles. The Enzymatic
Conversion of Anthranilic Acid to

Indole. The Journal of Biological
Chemistry, 223: 171-184 (Nov.
1956).

Yanofsky, Charles. Enzymatic Stud-

jes with a Series of Tryptophan
Auxotrophs of Escherichia Coli.
Journal of Biological Chemistry,
224: 783-792 (Feb. 1957).

Yare Universrty, H. P. PAPAZIAN
Papazian, Haig P. Sex and Cyto-
plasm in the Fungi. Transactions
of the New York Academy of Sci-
ences, 18: 388-397 (Feb. 1956).

YaLe University, H. P. TREFFERS
Treffers, Henry P., and Dorothy C.
Alexander. The Effect of Chemical
Substitution on the Activity and
Resistance Patterns of Streptomycin
Derivatives. Antibiotics  Annual:
802-809 (1955-1956).

Molecular Biology

L. BLoCcH-FRANKENTHAL

Winitz, Milton, Leah Bloch-Franken-
than, Nobuo Izumiya, Sanford M.
Birnbaum, Carl G. Baker, and Jesse
P. Greenstein. Studies on Diasterco-
isomeric «-Amino Acids and Cor-
responding «-Hydroxy Acids. VIL
Influence of p-Configuration on
Enzymic Susceptibility. Journal of
the American Chemical Society, 78:
2423-2430 (June 1956).

CaLIFORNIA INsTITUTE OF TECHNOLOGY,
R. B. CoreEY
Pasternak, R. A., Girair M. Nazarian,
and Jerome R. Vinograd. A Fast
Method for Reaching Equilibrium in
the Ultracentrifuge. Nature, 179:
92-94 (Jan. 1957).

CALIFORNIA INSTITUTE OF TECHNOLOGY,
M. DeLBrUCK
Delbriick, M., and W. Reichardt.
System Analysis for the Light
Growth Reactions of Phycomyces.
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pp. 3—44. In: Cellular Mechanisms
in Differentiation and Growth,
Princeton, N. J., Princeton Univer-
sity Press, 1956.

UNi1vERSITY OF CALIFORNIA, BERKELEY,
G. MACKINNEY

Chichester, C. O., T. Nakayama, and
G. Mackinney. A Carbon Balance
on Glycine and Glucose in Carotene
Synthesis. Journal of Biological
Chemistry, 221: 819-822 (Aug.
1956).

Mackinney, G. Biochemical Stud-
ies on the Inheritance of Carotenoid
Differences in the Tomato. Gen-
etica Agraria, 7: 345-352 (1956).

Mackinney, G., C. M. Rick, and J. A.
Jenkins. The Phytoene Content of
Tomatoes. Proceedings of the Na-
tional Academy of Sciences, 42: 404—
408 (July 1956).

UnN1versITY oF CALIFORNIA, Davis, A. L.
Brack

Black, A. L., M. Kleiber, A. H.
Smith, and D. N. Stewart. Acetate
as a Precursor of Amino Acids of
Casein in the Intact Dairy Cow.
Biochimica et Biophysica Acta, 23:
54-59 (1957).

Black, A. L., and Max Kleiber. The
Tricarboxylic Acid Cycle as a Path-
way for Transfer of Carbon from
Acetate to Amino Acids in the In-

tact Cow. Biochimica et Biophysica
Acta, 23: 59-69 (1957).

Kleiber, Max, and A. L. Black.
Tracer Studies on Milk Formation in
the Intact Dairy Cow. pp. 395-401.
In: A Conference on Radioactive Iso-
topes in Agriculture, Washington,
D. C., Superintendent of Documents,
U. S. Government Printing Office,
1956.

University or  CALIFORNIA, Los
ANGELES, D. E. ATRIiNSON

Atkinson, Daniel E. The Biochemis-
try of Hydrogenomonas. IV. The

Inhibition of Hydrogenase by Oxy-
gen. Journal of Biological Chemis-
try, 218: 557-564 (Feb. 1956).

Atkinson, Daniel E. Hydrogen Me-
tabolism in Acetobacter Peroxydans.
Journal of Bacteriology, 72: 189-194
(Aug. 1956).

Atkinson, Daniel E. The Oxidation
of Ethanol and Tricarboxylic Acid
Cycle Intermediates by Acetobacter
Peroxydans. Journal of Bacteriology,
72: 195-198 (Aug. 1956).

Atkinson, Daniel E., and Bruce A.
McFadden. Use of Membrane Fil-
ters in the Measurement of Biological
Incorporation of Radioactive Iso-
topes. Journal of Bacteriology, 71:
123-124 (Jan. 1956).

McFadden, Bruce A., and Daniel E.
Atkinson. The Biochemistry of Hy-
drogenomanas. V. Factors Affect-
ing Autotrophic Fixation of Carbon
Dioxide. Archives of Biochemistry
and Biophysics, 66: 16-22 (Jan.
1957).

McNall, Earl G., and Daniel E. At-
kinson.  Nitrate Reduction. 1.
Growth of Escherichia coli with Ni-
trate as Sole Source of Nitrogen.
Journal of Bacteriology, 72: 226—
229 (Aug. 1956).

UNIVERSITY OF SOUTHERN CALIFORNIA,

P. D. SaLTMAN
Saltman, Paul, George Kunitake,
Herbert Spolter, and Clyde Stitts.
The Dark Fixation of CO: by Suc-
culent Leaves: the First Products.
Plant Physiology, 31: 464-468 (Nov.
1956).

UnNiversity or CHICAGO, B. VENNESLAND
Levy, H. Richard, Frank A. Loewus,
and Birgit Vennesland. The Enzy-
matic Transfer of Hydrogen. V.
The Reaction Catalyzed by Glucose
Dehydrogenase.  Journal of Bio-
logical Chemistry, 222: 685-693
(Oct. 1956).
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Loewus, Frank A., H. Richard Levy,
and Birgit Vennesland. The Enzy-
matic Transfer of Hydrogen. VI.
The Reaction Catalyzed by »-Glyc-
eraldehyde-3-Phosphate = Dehydro-
genase. Journal of Biological Chem-
istry, 223: 589-597 (Dec. 1956).

Nieman, R. H., and Birgit Vennes-
land. Cytochrome c¢ Photooxidase
of Spinach Chloroplasts. Science,
125: 353-354 (Feb. 1957).

CHILDREN’s HospriTal. oOF PENNSYL-
VANIA, F. KARUSH

Markus, Gabor, and Fred Karush.
The Disulfide Bonds of Human
Serum Albumin and Bovine y-Globu-
lin. Journal of the American Chemi-
cal Society, 79: 134-139 (Jan.
1957).

CorLumsIiA UNiversity, E. A. KaBaT

Carsten, Mary E., and Elvin A.
Kabat. Immunochemical Studies
on Blood Groups. XIX. The
Amino Acids of Blood Group Sub-
stances. Journal of the American
Chemical Society, 78: 3083-3087
(July 1956).

Kabat, Elvin A. Heterogeneity in
Extent of the Combining Regions of
Human Antidextran. Journal of
Immunology, 77: 377-385 (Dec.
1956).

McDuffie, F. C., and E. A. Kabat.
A Comparative Study of Methods
Used for Analysis of Specific Precipi-
tates in Quantative Immunochem-
istry. Journal of Immunology, 77:
193-197 (Sept. 1956).

CorLuMBIA UNIVERSITY, S. LIEBERMAN

Solomon, Samuel, Raymond Vande
Wiele, and Seymour Lieberman.
The In Vitro Synthesis of 17a-Hy-
droxy-Progesterone and A4-Andros-
tene-3,17-Dione from Progesterone
by Bovine Ovarian Tissue. Journal
of the American Chemical Society,
78: 5435 (1956).

CONNECTICUT AGRICULTURAL EXPERI-

MENT StaTiON, H. B. VICKERY
Vickery, Hubert Bradford. The
Capacity of Leaves of Bryophyllum
Calycinum to Recover from Pro-
longed Exposure to Darkness or to
Light. Plant Physiology, 31: 455-
464 (Nov. 1956).

Vickery, Hubert Bradford, and
James K. Palmer. The Metabolism
of the Organic Acids of Tobacco
Leaves. XI. Effect of Culture of
Excised Leaves in Solutions of Gly-
colate at pH 3 to pH 6. Journal
of Biological Chemistry, 221: 79-92
(July 1956).

Zelitch, Israel. a-Hydroxysulfonates
as Inhibitors of the Enzymatic Oxi-
dation of Glycolic and Lactic Acids.
Journal of Biological Chemistry, 224:
251-260 (Jan. 1957).

CorNELL UNIVERsITY, H. A. SCHERAGA
Loeb, George I., and Harold A.
Scheraga. Hydrodynamic and
Thermodynamic Properties of Bovine
Serum Albumin at Low pH. Journal
of Physical Chemistry, 60: 16331644
(Dec. 1956).

Wagner, Myron L., and Harold A.
Scheraga. Gouy Diffusion Studies
of Bovine Serum Albumin. Journal
of Physical Chemistry, 60: 1066-1076
(Aug. 1956).

DuxkEe University, G. W. SCHWERT
Schwert, George W. Recovery of
Native Bovine Serum Albumin after
Precipitation with Trichloroacetic
Acid and Solution in Organic Sol-
vents. Journal of the American
Chemical Society, 79: 139-141 (Jan.
1957).

DuquesNE University, N. C. Lz
Li, Norman C., James M. White, and
Robert L. Yoest. Some Metal Com-
plexes of Glycine and Valine. Jour-
nal of the American Chemical So-

ciety, 78: 5218-5222 (Oct. 1956).
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White, James M., Theodore J. Weis-
mann, and Norman C. Li. Magnetic
Studies of Some Cobalt Complexes of
Amino Acids and Peptides. Journal
of Physical Chemistry, 61: 126-127

(Jan. 1957).
ForpuaM University, F. F. Norp
Eberhardt, G. Investigations on

Lignin and Lignification. XVI. On
the Mechanism of the Biogenesis of
Methyl p-Methoxycinnamate and Its
Possible Relation to Lignification.
Journal of the American Chemical
Society, 78: 2832—2835 (June 1956).

Eberhardt, G., and Walter J. Schu-
bert. Investigations on Lignin and
Lignification. XVII. Evidence for
the Mediation of Shikimic Acid in the
Biogenesis of Lignin Building Stones.
Journal of the American Chemical
Society, 78: 2835-2837 (June 1956).

Jean, George N. Studies on the
Chemistry of Heterocyclics. XXXI.
Bi-Aromatics in the Thiophene Se-

ries. IV. The Resolution and
Racemization of a g-Phenylthiophene
Exhibiting  Restricted  Rotation.

Journal of Organic Chemistry, 21:
419-422 (Apr. 1956).

Nord, F. F. Ricerche sulla lignina e
sul processo di lignificazione. Annali,
16: 25-33 (1955).

Osbahr, A. J., A. Vaitiekunas, and
F. F. Nord. Studies on the Chemis-
try of Heterocyclics. XXVII. «,8-
Acetylenic Acids and Their Esters in
the Thiophene Series. Journal of the
American Chemical Society, 77:
1911-1912 (1955).

Harvarp University, K. Brocr
Gautschi, F., and K. Bloch. On the
Structure of an Intermediate in the
Biological Demethylation of Lanos-
terol. Journal of the American
Chemical Society, 79: 684—689 (Feb.
1957).

Tchen, T. T., and K. Bloch. On the
Mechanism of Cyclization of Squa-
lene. Journal of the American
Chemical Society, 78: 1516-1517
(Apr. 1956).

HARrvVARD UNIvERSITY, L. F. FIESER
Fieser, Louis F. Chemical Carcino-
genesis. pp. 489-498. In: Fest-
schrift Arthur Stoll, Basel, Birk-
haiiser A. G, n. d.

Fieser, Mary, Louis F. Fieser, Ed-
mond Toromanoff, Yoshimasa Hi-
rata, Hans Heymann, Melvin Tefft,
and Sivaprasad Bhattacharya. Syn-
thetic Emulsifying Agents. Journal
of the American Chemical Society,
78: 2825-2832 (June 1956).

Harvarp UNiversiTy, J. M. WaTsoN
Crick, F. H. C,, J. D. Watson, and

D. L. D. Caspar. Structure of Small
Viruses. Nature, 177: 473-476
(Mar. 1956).

Harvarp UNiversiTy, F. H. WESTHEIMER
Ingraham, Lloyd L., and F. H.
Westheimer. The Thiamin-Pyruvate
Reaction. Chemistry and Industry:
846-847 (1956).

Kumamoto, Junji, James R. Cox, Jr.,
and F. H. Westheimer. Barium
Ethylene Phosphate. Journal of
the American Chemical Society, 78:
4858-4860 (Oct. 1956).

Meriwether, Lewis, and F. H. West-
heimer. Metal Ion Promoted Hy-
drolysis of Glycine Amide and of
Phenylalanylglycine Amide. Journal
of the American Chemical Society,
78: 5119-5123 (Oct. 1956).

Universrty oF ILriNors, L. M. Brack
Brakke, Myron K. Stability of Po-
tato Yellow-Dwarf Virus. Virology,
2:463-476 (Aug. 1956).

UnrveRsITY OF ILLINOIS, E. JuNt
Juni, Elliot, and Gloria A. Heym.
A Cyclic Pathway for the Bacterial
Dissimilation of 2,3-Butanediol,
Acetylmethylcarbinol and Diacetyl.

I1. The Synthesis of Diacetylmethyl-
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carbinol from Diacetyl, a New Di-
phosphothiamin Catalyzed Reaction.
Journal of Bacteriology, 72: 746753
(Dec. 1956).

Juni, Elliot, and Gloria A. Heym.
Preparation, Properties, and Colori-
metric Determination of Diacetyl-
methylcarbinol. Archives of Bio-
chemistry and Biophysics, 67: 410-
422 (Apr. 1957).

UNIVERSITY OF ILLINOIS, J. LARNER

Larner, Joseph. Hydrolysis of Iso-
maltotriose by Oligo-1,6-glucosidase.
Journal of the American Chemical
Society, 77: 6385-6386 (1955).

Larner, Joseph, and R. E. Gillespie.
Gastrointestinal Digestion of Starch.
I1. Properties of the Intestinal Carbo-
hydrases. Journal of Biological
Chemistry, 223: 709-726 (Dec.
1956).

Larner, Joseph, and R. E. Gillespie.
Gastrointestinal Digestion of Starch.
IIL. Intestinal Carbohydrase Activi-
ties in Germ-Free and Non-Germ-
Free Animals. Journal of Biological
Chemistry, 225: 279-285 (Mar.
1957).

Larner, J., B. Roger Ray, and H. F.
Crandall. Pattern of Action of Crys-
talline Muscle Phosphorylase on Gly-
cogen as Determined from Molecular
Size Distribution Studies. Journal of
the American Chemical Society, 78:
58905898 (Nov. 1956).

Larner, J., and D. N. Uwah. On the
Specificity of Branching Enzymes.
Journal of the American ‘Chemical
Society, 78: 3647-3648 (1956).

University or ILuiNors, W. A, Woop

Simpson, F. J., and W. A. Wood.
L-Ribulose-5-Phosphate: Formation
by Purified Kinase from Aerobacter
Aerogenes. Journal of the American

Chemical Society, 78: 5452 (1956).

Iowa STATE COLLEGE OF AGRICULTURAL
AND MECHANICAL ARTS
Aronoff, S. Experiments on the Bio-
genesis of the Pyridine Ring in
Higher Plants. Plant Physiology,
31: 355-357 (Sept. 1956).

Aronoff, S. Photosynthesis. Botani-
cal Review, 23: 65-107 (Feb. 1957).

Gage, R. S., and S. Aronoff. Chloro-
phyllase in Soybean. Plant Physiol-
ogy, 31: 4717-478 (Nov. 1956).

StaTe UNIVERsITY OF Iowa, C. TANFORD
Buzzell, John G., and Charles Tan-
ford. The Effect of Charge and
Ionic Strength on the Viscosity of
Ribonuclease. Journal of Physical
Chemistry, 60: 1204-1207 (Sept.
1956).

Tanford, Charles, and Jack D. Hau-
enstein. Hydrogen Ion Equilibria of
Ribonuclease. Journal of the Ameri-
can Chemical Society, 78: 5287-5291
(Oct. 1956).

Jouns Hopkins University, V. G.
DETHIER
Dethier, V. G,, D. R. Evans, and
M. V. Rhoades. Some Factors Con-
trolling the Ingestion of Carbohy-
drates by the Bilowfly. Biological
Bulletin, 771: 204-222 (Oct. 1956).

Evans, D. R., and V. G. Dethier.
The Regulation of Taste Thresholds
for Sugars in the Blowfly. Journal
of Insect Physiology, I: 3-17 (1957).

Jouns Horpkins Universrry, A. L.

LEHNINGER
Cooper, Cecil, and Albert L. Lehn-
inger. Oxidative Phosphorylation by
an Enzyme Complex from Extracts of
Mitochondria. IV. Adenosinetri-
phosphatase Activity. Journal of
Biological Chemistry, 224: 547-560
(Jan. 1957).

Cooper, Cecil, and Albert L. Lehn-
inger. Oxidative Phosphorylation by
an Enzyme Complex from Extracts of
Mitochondria. V. The Adenosine
Triphosphate-Phosphate  Exchange
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Reaction. Journal of Biological
Chemistry, 224: 561-578 (Jan.
1957). ’

Gamble, James L., Jr. Aggregation
of Mitochondria, Mitochondrial,
Fragments, and Microsomes by Cyto-
chrome ¢. Biochemica et Biophysica
Acta, 23: 306-311 (1957).

Gamble, James L., Jr., and Albert L.
Lehninger. Activity of Respiratory
Enzymes and Adenosine-Triphos-
phatase in Fragments of Mitochon-
dria. Journal of Biological Chem-
istry, 223: 921-933 (Dec. 1956).

Lehninger, Albert L. Physiology of
Mitochondria. pp. 217-233. In:
Henry Ford Hospital International
Symposium, Enzymes: Units of
Biological Structure and Function,
New York, Academic Press Inc.,
1956.

Tapley, Donald F. The Effect of
Thyroxine and other Substances on
the Swelling of Isolated Rat Liver
Mitochondria. Journal of Biologi-
cal Chemistry, 222: 325-339 (Sept.
1956).

Tapley, Donald F., and Cecil Cooper.
The Effect of Thyroxine and Re-
lated Compounds on Oxidative
Phosphorylation.  Journal of Bio-
logical Chemistry, 222: 341-349
(Sept. 1956).

Wadkins, Charles L., and Albert L.
Lehninger.  Oxidation State of
Respiratory Carriers and the Mech-
anism of Oxidative Phosphorylation.

Journal of the American Chemical
Society, 79: 1010 (1957).

MAarINE BioLocicAL LABORATORY,
R. BeNNEscH

Benesch, Reinhold, and Ruth E.
Benesch. Determination of Sulfhy-
dryl and Disulfide Groups by Specific
Proton Displacement. Biochimica et
Biophysica Acta, 23: 643-644
(1957).

Benesch, Ruth E., and Reinhold
Benesch. Electrolytic Reduction of
Mercaptides. A New Method for the
Isolation of Thiol Amino Acids and
Peptides. Biochimica et Biophysica
Acta, 23: 658-659 (1957).

MARINE BroLocicaL LABORATORY, ALBERT
SzENT-GYORGYI

Szent-Gyorgyi, Albert. Bioenergetics.
143 pp. New York, Academic Press
Inc. (1957).

Micuican State University, R. S.
BANDURSKI

Bandurski, Robert S., Lloyd G.
Wilson, and Craig L, Squires. The
Mechanism of “Active Sulfate” For-

mation. Journal of the American
Chemical Society, 78: 6408 (1956).

Ching, Te-May Tsou, Robert H.
Hamilton, and Robert S. Bandurski.
Selective Inhibition of the Geotropic
Response by n-1-Naphthylphthala-
mic Acid. Physiologia Plantarum,
9: 546-558 (1956).

Wilson, Lloyd G., and Robert S.
Bandurski. An Enzymatic Reaction
Involving Adenosine Triphosphate
and Selenate. Archives of Biochem-
istry and Biophysics, 62: 503-506
(June 1956).

University oF Micuican, M. J. CoonN

Coon, Minor J. An Approach to the
Enzymatic Synthesis of Isoprenoid
Compounds. University of Michi-
gan Medical Bulletin, 22: 380-383
(Sept. 1956).

Rendina, George, and Minor J. Coon.
Enzymatic Hydrolysis of the Goen-
zyme A Thiol Esters of g-Hydroxy-
propionic and g-Hydroxyisobutyric
Acids. Journal of Biological Chem-
istry, 225: 523-534 (Mar. 1957).

Robinson, William G., and Minor J.
Coon. The Purification and Proper-
ties of 8-Hydroxyisobutyric Dehydro-
genase. Journal of Biological Chem-
istry, 225: 511-521 (Mar. 1957).
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UNIVERSITY OF MICHIGAN, A. G. NORMAN Gross, Paul R., and Lawrence 1. Gil-

Binger, Herman P., and A. G. Nor-
man. Acid Resistance of Cell Wall
Pentosans. Investigation of Chlorine-
Sulphite and Sodium Chlorite Cellu-
lose Preparations from Some Woods
and Fibers. Tappi, 39: 430-432
(June 1956).

UNIVERSITY OF MINNESOTA, R. LuMRrY

Lumry, R. General Discussion.
Faraday Society Discussions, No.
20: 1-3 (1955).

Lumry, Rufus and Emil L. Smith,
The Chemical Kinetics of Some Re-
actions Catalyzed by Pancreatic Car-
boxypertidase. Faraday Society Dis-
cussions, No. 20: 105-114. (1955).

MonTANA STATE COLLEGE, J. H. PEPPER
AND L. H, Jounson

DeHaas, Bernice W., Leon H. John-
son, J. H. Pepper, Ellsworth Hast-
ings, and Graeme L. Baker. Proteins
of Mormon Cricket Exoskeleton. 1.
Amino Acid Composition of (a)
Pronotal Shields, (b) Abdominal
Tergites, (¢) Abdominal Interseg-
mental Connectives. Physiological
Zoodlogy, 30: 121-127 (Apr. 1957).

MounTt SiNna1 HospiTaL, J. D. CHANLEY

Chanley, J. D., and Edward Feage-
son. Fe(III) Complexes of o-
Hydroxy Aromatic Acids. Journal
of the American Chemical Society,
78: 2237-2241 (May 1956).

UNIVERSITY OF NEBRASKA, J. H. Pazur

Pazur, John H., Tania Budovich, and
Carl L. Tipton. The Enzymatic
Synthesis and Disproportionation
of 3-O-a-p-Glucopyranosyl-p-glucose.
Journal of the American Chemical
Society, 79: 625-628 (Feb. 1957).

Pazur, John H., and Carl L. Tipton.
The Synthesis in vivo of Lactose from
Glucose-1-C* and Galactose-1-C* in
the Guinea Pig. Journal of Biologi-
cal Chemistry, 224: 381-385 (Jan.
1957).

446243—087——18

bert. Chemistry and Ultrastructure
of Amphibian Yolk Platelets. Trans-
actions of the New York Academy of
Sciences, 19: 108-117 (Dec. 1956).

Nass, Sylvan. Phosphoprotein Phos-
phatase of Amphibian Yolk. Trans-
actions of the New York Academy of
Sciences, 19: 118-129 (Dec. 1956).

NorRTHWESTERN UNIVERSITY, J. W.
HasTINGs
Hastings, J. Woodland, and John
Buck. The Firefly Pseudoflash in
Relation to Photogenic Control.
Biological Bulletin, 171: 101-113
(Aug. 1956).

UNIVERSITY oOF PENNSYLvANIA, B.
CHANCE
Chance, Britton. Enzyme-Substrate
Compounds and Electron Transfer.
pp. 308-337. In: Currents in Bio-
chemical Research, New York, In-
terscience Publishers, Inc., 1956.

Chance, Britton. Interaction of
Adenosinediphosphate with the Res-
piratory Chain. pp. 447-463. In:
Henry Ford Hospital International
Symposium, Enzymes: Units of Bio-
logical Structure and Function, New
York, Academic Press Inc., 1956.

Chance, Britton. On Possible Mech-
anisms for the Control of Electron
Transport in the Respiratory Chain.
Pp. 300-304. In: Proceedings of the
Third International Congress of Bio-
chemistry, New York, Academic
Press Inc., 1956.

Chance, Britton, and G. R. Williams.
Respiratory Enzymes in Oxidative
Phosphorylation. VI. The Effects
of Adenosine Diphosphate on Azide-
Treated Mitochondria. Journal of
Biological Chemistry, 221: 477-489
(July 1956).
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University of Pirrssurcr, K. Hor-

MANN
Hofmann, Klaus, Heini Kappeler,
Andreas E. Furlenmeier, Miriam E.
Wooner, Eleanore T. Schwartz, and
Thomas A. Thompson. Studies on
Polypeptides. IX. Synthesis of Pep-
tides Containing Basic Amino Acid
Residues, Related to Corticotropin
and Intermedin. Journal of the

American Chemical Society, 79:
1641-1644 (Apr. 1957).
University orF PirrsBurca, M. A.

LAUFFER
Cartwright, T. E., A. E. Ritchie, and
Max A. Lauffer. The Reaction of
Tobacco Mosaic Virus with Formal-
dehyde. III. Kinetics of the Loss
of Infectivity. Virology, 2: 689-702
(Oct. 1956).

PriNcETON UNIVERSITY, A. M. CHASE
Chase, Aurin M., and Mary S. Krot-
kov. Inactivation of Invertase by
Urea. Journal of Cellular and Com-
parative Physiology, 47: 305-316
(June 1956).

Purbue REesearcH FounpaTiON, S.
BeNzER
Benzer, Seymour. The Elementary
Units of Heredity. pp. 70-93. In:
The Chemical Basis of Heredity,
Baltimore, Md., The Johns Hopkins
Press, 1957.

Purbue ResearcH Founpation, J. F.

FosTER
Aoki, Koichiro, and Joseph F. Foster.
Electrophoretic Demonstration of the
Isomerization of Bovine Plasma Al-
bumin at Low pH. Journal of the
American Chemical Society, 78: 3538
(1956).

Reep CoLLEGE, H. A. STAFFORD
Stafford, Helen A. Dehydrogenase
Activity of Hydroxymalonate and
Related Acids in Higher Plants.
Plant Physiology, 31: 135-141 (Mar.
1956).

Rutcers UNiversITY, M. HEIDELBERGER
Heidelberger, Michael, and Felix
Cordoba. Cross-Reactions of Anti-
typhoid and Antiparatyphoid B
Horse Sera with Various Polysac-

charides. Journal of Experimental
Medicine, 104: 375-382 (Sept.
1956).

STANFORD UNIVERSITY, L. R. BLINKS
Blinks, L. R. Photosynthesis and
Productivity of Littoral Marine
Algae. Journal of Marine Research:
363-373 (1955).

Gibor, Aaron. The Culture of Brine
Algae. Biological Bulletin, 111:
223-229 (Oct. 1956).

Gibor, Aaron. Some Ecological Re-
lationships between Phyto- and Zoo-

plankton. Biological Bulletin, 111/:
230-234 (Oct. 1956).
UNiversity oFr TennNessge, R. E.

Kokerre
Koeppe, Roger E., and Robert J.
Hill. A Note on the Effect of
L-Leucine on the Incorporation of Bi-
carbonate Carbon into Glutamic
Acid by the Rat. Biochimica et Bi-
ophysica Acta, 22: 544-546 (1956).

AGRICULTURAL AND MEecHANICAL CoL-

LEGE oF TExas, R. Reiser
Dieckert, Julius W., and Raymond
Reiser. Paper Chromatography of
Phospholipides on Silicic Acid Im-
pregnated Glass Fiber Filter Paper.
Journal of the American Oil Chem-
ists’ Society, 33: 535-537 (Nov.
1956).

Turrs University, E. HEINZ
Heinz, Erich. The Exchangeability
of Glycine Accumulated by Carci-

noma Cells. Journal of Biological
Chemistry, 225: 305-315 (Mar.
1957).

Turts UNIVERSITY, A. MEISTER
Otani, Theodore T., and Alton Meis-
ter. w-Amide and w-Amino Acid
Derivatives of a-Ketoglutaric and
Oxalacetic Acids. Journal of Bio-
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logical Chemistry, 224: 137-148
(Jan. 1957).

VANDERBILT UNIvERSITY, O. ToUSTER

Hollmann, Siegfried, and Oscar
Touster. An Enzymatic Pathway
from r-Xylulose to p-Xylulose. Jour-
nal of the American Chemical So-
ciety, 78: 3544-3545 (July 1956).

Hollmann, Siegfried, and Oscar
Touster. The n-Xylulose-xylitol En-
zyme and Other Polyol Dehydro-
genases of Guinea Pig Liver Mito-
chondria. Journal of Biological
Chemistry, 225: 87-102 (Mar.
1957).

Touster, Oscar, V. H. Reynolds, and
Ruth M. Hutcheson. The Reduc-
tion of 1-Xylulose to Xylitol by
Guinea Pig Liver Mitochondria.
Journal of Biological Chemistry, 221 :
697-709 (Aug. 1956).

WasHINGTON UNiversiTy, St. Louis,
Mo., M. Coun

Drysdale, George R., and Mildred
Cohn. The Stereospecificity of En-
zymic Interaction of Diphosphopyri-
dine Nucleotide with Water. Bio-
chimica et Biophysica Acta, 2I:
397-398 (1956).

WesTERN REeserve University, H. Z.
SABLE

Guarino, Armand J., and Henry Z.
Sable. Studies on Phosphomutases.
1II. The Phosphoribomutase of Bo-
vine Uterus. Biochimica et Bio-
physica Acta, 20: 201-208 (1956).

UNIversITY or WiscoNsIN, H. BEINERT

Beinert, Helmut. Evidence for an
Intermediate in the Oxidation-Re-
duction of Flavoproteins. Journal of
Biological Chemistry, 225: 465-478
(Mar. 1957).

Beinert, Helmut. New Evidence
for the Occurrence of Free Radicals
in Flavoprotein Catalysis. Bio-
chimica et Biophysica Acta, 20: 588—
590 (1956).

Beinert, Helmut. Spectral Charac-
teristics of Flavins at the Semiquinoid
Oxidation Level. Journal of the
American Chemical Society, 78:
5323-5328 (Oct. 1956).

Beinert, Helmut, and Ernest Page.
On the Mechanism of Dehydrogena-
tion of Fatty Acyl Derivatives of
Coenzyme A. V. Oxidation-Reduc-
tions of the Flavoproteins. Journal
of Biological Chemistry, 225: 479~
497 (Mar. 1957).

Hauge, Jens G. On the Mechanism
of Dehydrogenation of Fatty Acyl
Deriatives of Coenzyme A. IV. Ki-
netic Studies. Journal of the Ameri-
can Chemical Society, 78: 5266-5272
(Oct. 1956).

Woobs HoLe OCEANOGRAPHIC INSTITU-

TioN, F. A. RicHArDs AND B. H.

KeTCcHUM
Creitz, Grace 1., and Francis A. Rich-
ards. The Estimation and Char-
acterization of Plankton Populations
by Pigment Analysis. III. A Note
on the Use of “Millipore” Membrane
Filters in the Estimation of Plankton
Pigments. Journal of Marine Re-
search, 14: 211-216 (Nov. 1955).

Yare Universiry, G. EveLyn HurtcH-

INSON
Hutchinson, G. E.,, and J. R. W.
Vallentyne. New Approaches to the
Study of Lake Sediments. Proceed-
ings of the International Association
of Theoretical and Applied Lim-
nology, 12: 669-670 (1955).

Vallentyne, J. R. Biochemical Lim-
nology. Science, 119: 605-606
(Apr. 1954).

Yesaiva UNIVERSITY, J. WITTENBERG
Wittenberg, J. B. The Separation of
the Ce—C1 Fatty Acids by Reversed-
Phase Partition Chromatography.
Biochemical Journal, 65: 4245
(1957).



236

NATIONAL SCIENCE FOUNDATION

Division of Biological and Medical Sciences—Continued

Psychoblology

BosTton UNIvERSITY, J. M, HARRISON

Barry, J. J., Jr., and J. M. Harrison.
Relation between Stimulus Intensity
and Strength of Escape Responding.
Psychological Reports, 3: 3-8
(1957).

Tracy, W. H., and J. M. Harrison.
Aversive Behavior Following Lesions
of the Septal Region of the Forebrain
in the Rat. American Journal of
Psychology, 69: 443-447 (Sept.
1956).

UNIVERSITY OF SOUTHERN CALIFORNIA,
W. W. Grings

Grings, William W., and Dale E.
O’Donnell. Magnitude of Response
to Compounds of Discriminated Stim-
uli. Journal of Experimental Psy-
chology, 52: 354-359 (Dec. 1956).

HARVARD UNIVERSITY, P. TEITELBAUM

Williams, David R., and Philip
Teitelbaum. Control of Drinking
Behavior by Means of an Operant-

Conditioning Technique. Science,
124: 1294-1296 (Dec. 1956).

StaTE UN1vERSITY OF Iowa, D. LEwis

Lewis, Don, and William F. Lowe.
Retention of Skill on the SAM Com-
plex Coordinator. Proceedings of

the Iowa Acedemy of Science, 63:
591-599 (Dec. 1956).

Lewis, Don, and Guy H. Miles.
Retroactive Interference in Perform-
ance on the Star Discrimeter as a
Function of Amount of Interpolated

Learning. Perceptual and Motor
Skills, 6: 295-298 (1956).

Miles, Guy H., and Don Lewis. Age
and Handedness as Factors in the
Performance of a Complex Pursuit
Task: Results of a Study at the Iowa
State Fair. Proceedings of the Iowa
Academy of Science, 63: 568-575
(Dec. 1956).

Jouns Hopkins Uwniversity, E. F.
MacNicnoL

MacNichol, Edward F., Jr., and Rob-
ert Benolken. Blocking Effect of
Ethyl Alcohol in Inhibitory Synapses
in the Eye of Limulus. Science,
124: 681-682 (Oct. 1956).

UNiversity or Kansas, C. D. MICHENER

Michener, Charles D., Earle A.
Cross, Howell V. Daly, Carl W.
Rettenmeyer, and Alvaro Wille. Ad-
ditional Techniques for Studying the
Bechavior of Wild Bees. Insects
Sociaux, 2: 237-246 (1955).

Michener, Charles D., and Carl W.
Rettenmeyer. The Ethology of
Andrena erythronii with Compara-
tive Data on Other Species (Hy-
menoptera, Andrenidae). Univer-

sity of Kansas Science Bulletin, 37:
645-684 (June 1956).

MonNTANA STATE COLLEGE, J. E. CONKLIN

Conklin, J. E. The Influence of
Figural Inspection on Visible Move-
ment: I. The Figural After-Effect.
Northwest Science, 30: 77-98
(1956).

Conklin, J. E. The Influence of
Figural Inspection on Visible Move-
ment: II. The Autokinetic Illusion
and Visual Rate Perception. North-
west Science, 30: 133-145 (1956).

New York UniversiTy, H. H. KENDLER
AND T. S. KENDLER

Kendler, Howard H., and Tracy S.
Kendler. Inferential Behavior in
Preschool Children. Journal of Ex-
perimental Psychology, 51: 311-314
(1956).

NorRTHWESTERN University, C. P.
DuncanN AND DonNaLD J. Lewis

Lewis, Donald J., and Carl P. Dun-
can. Effect of Different Percentages
of Money Reward of Extinction of a
Lever-Pulling Response. Journal of
Experimental Psychology, 52: 23-27
(July 1956).
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PENNSYLVANIA STATE UNIVERSITY, J. F.
Corso
Corso, John F. The Neural Quan-
tum Theory of Sensory Discrimina-
tion. Psychological Bulletin, 53:
371-393 (Sept. 1956).

UNIvERsITY OF PENNSYLvANIA, J. H.

GROSSLIGHT
Grosslight, Joseph H., and Robert
Radlow. Patterning Effect of the
Nonreinforcement-Reinforcement
Sequence in a Discrimination Situa-
tion. Journal of Comparative and
Physiological Psychology, 49: 542-
546 (Dec. 1956).

Grosslight, Joseph H., and Robert
Radlow. Patterning Effect of the
Nonreinforcement-Reinforcement
Sequence Involving a Single Non-
reinforced Trail. Journal of Com-
parative and Physiological Psychol-
ogy, 50: 23-25 (Feb. 1957).

PriNceTON UNIveErsiTY, H. GULLIKSEN
Gulliksen, Harold. A Least Squares
Solution for Paired Comparisons
with Incomplete Data. Psychomet-
rika, 21: 125-134 (June 1956).

Messick, Samuel J. An Empirical
Evaluation of Multidimensional Suc-
cessive Intervals. Psychometrika, 21:
367-375 (Dec. 1956).

Messick, Samuel J. The Perception
of Social Attitudes. Journal of Ab-
normal and Social Psychology, 52:
57-66 (Jan. 1956).

Messick, Samuel J., and Robert P.
Abelson. The Additive Constant
Problem in Multidimensional Scal-
ing. Psychometrika, 27: 1-15 (Mar.
1956).

Tucker, Ledyard R. The Objective
Definition of Simple Structure in

Linear Factor Analysis. Psychomet-
rika, 20: 209-225 (Sept. 1955).

Woodbury, Max A., and Frederick
M. Lord. The Most Reliable Com-
posite with a Specified True Score.

237

British Journal of Statistical Psychol-
ogy, 9: 21-28 (May 1956).

PriNcETON UnNivERsIiTY, W. M. SMITH
Smith, W. M,, and W. L. Gulick.
Dynamic Contour Perception. Jour-
nal of Experimental Psychology, 53:
145-152 (1957).

Smith, William M., and W. L.
Gulick. Visual Contour and Move-
ment Perception. Science, 124:
316-317 (Aug. 1956).

WESTERN Reserve University, J. H.

BruerL AND G. W. ALBEE
Bruell, Jan H., Mieczyslaw Peszczyn-
ski, and George W. Albee. Disturb-
ance of Perception of Verticality in
Patients with Hemiplegia: a Pre-
liminary Report. Archives of Physi-
cal Medicine and Rehabilitation, 37:
677-681 (Nov. 1956).

Peszczynski, Mieczyslaw. Prevention
of Falls in the Hemiplegic Patient.
Geriatrics, 11: 306-311 (July 1956).

Volk, David, and Jan H. Bruell. Eye
Movements in an Adult with Cere-
bral Hemispherectomy. American
Journal of Ophthalmology, 42: 319—
322 (Oct. 1956).

MunicipAL  UNiversiTy or WICHITA,
N. H. ProNKoO
Lawless, Richard H. Mazes for
Small Aquatic Animals. American
Journal of Psychology, 69: 667 (Dec.
1956).

Rice, George E., Jr., and Richard H.
Lawless. Behavior Variability and
Reactive Inhibition in the Maze Be-
havior of Planaria Dorotocephala.
Journal of Comparative and Physio-
logical Psychology, 50: 105-108
(Sept. 1957).

University oF Wisconsin, K. U. Smrra
Huiskamp, Janet, Robert C. Smader,
and K. U. Smith. Dimensional
Analysis of Motion: IX. Comparison
of Visual and Nonvisual Control of
Component Movements. Journal of
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Applied Psychology, 40:
(1956).

Simon, J. Richard. The Duration of
Movement Components in a Repet-
itive Task as a Function of the Locus
of a Perceptual Cue. Journal of
Applied Psychology, 40: 295-301
(1956).

Smith, Karl U., and Richard Bloom.
The Electronic Handwriting Ana-
lyzer and Motion Study of Writing.
Journal of Applied Psychology, 40:
302-306 (1956).

Smith, William M., Karl U. Smith,
Ray Stanley, and William Harley.
Analysis of Performance in Televised
Visual Fields: Preliminary Report.
Perceptual and Motor Skills, 6: 195-
198 (Sept. 1956).

UnNIvErsITY OF WYOMING, M. ALTMANN

Altmann, Margaret. Patterns of So-
cial Behavior in Big Game. pp. 538
545. In: Transactions of the Twenty-
first North American Wildlife Con-
ference, March 5, 6, and 7, 1956,
Washington, D. C. Wildlife Man-
agement Institute, 1956.

181-186

YaLe University, F. A. LocaN
Logan, Frank A., Eileen M. Beier,
and Wendell D. Kincaid. Extinc-
tion Following Partial and Varied
" Reinforment. Journal of Experi-
mental Psychology, 52: 65-70 (Aug.
1956).

YaLe University, H. E. RosvoLp
Rosvold, H. Enger, Allan F. Mirsky,
Irwin Sarason, Edwin D. Bransome,
Jr., and Lloyd H. Beck. A Continu-
ous Performance Test of Brain Dam-
age. Journal of Consulting Psychol-
ogy, 20: 343-350 (1956).

Regulatory Biology

CALIFORNIA INSTITUTE OF TECHNOLOGY,
A. W. GALsTON

Pilet, P. E.,, and A. W. Galston.
Auxin Destruction, Peroxidase Activ-

ity, and Peroxide Genesis in the Roots
of Lens Culinaris Physiologia Plan-
tarum, 8: 888-898 (1955).

UNIVERSITY OF CALIFORNIA, BERKELEY, L.
MacHLIS
Machlis, Leonard. Factors Affecting
the Lag Phase of Growth of the Fila-
mentous Fungus, Allomyces Macro-
gynus. American Journal of Botany,
44:113-119 (Feb. 1957).

Machlis, Leonard, and Jean M.
Crasemann. Physiological Variation
between the Generations and among
the Strains of Watermolds in the
Subgenus Euallomyces. American
Journal of Botany, 43: 601-611 (Oct.
1956).

UNIVERSITY OF CALIFORNIA, BERKELEY,
P. K. StumpF
Stumpf, P. K. Fat Metabolism in
Higher Plants. VIII. Saturated
Long Chain Fatty Acid Peroxidase.
Journal of Biological Chemistry, 223:
643-649 (Dec. 1956).

Stumpf, P. K., and George A. Bar-
ber. Fat Metabolism in Higher
Plants. VII. g-Oxidation of Fatty
Acids by Peanut Mitochondria.
Plant Physiology, 31: 304-308 (July
1956).

UN1versITY oF CALIFORNIA, Los ANGe-
LEs, T. H. BurLock
Bullock, T. H., and F. P. J. Diecke.
Properties of an Infra-Red Receptor.
Journal of Physiology, 134: 47-87
(1956).

UniversiTy oF CALIFORNIA, Los ANGE-
LES, C. H. SAWYER
Sawyer, Charles H. Further Experi-
ments on Cholinesterase and Reflex
Activity in Amblystoma Larvae.
Journal of Experimental Zoology,
129: 561-578 (Aug. 1955).

Tokizane, Toshihiko, and Charles H.
Sawyer. Sites of Origin of Hypo-
glycemic Seizures in the Rabbit.
American Medical Association Ar-
chives of Neurology and Psychiatry,
77: 259-266 (Mar. 1957).
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University or CHICAGO, I. VEITH Melville, Donald B., Dorothy S.

Veith, Ilza. Freud’s Place in the
History of Medicine. Behavioral
Science, 2: 67-74 (Jan. 1957).

CorLuMBIA UNIVERSITY, E. CHARGAFF

Chargaff, Erwin, David Elson, and
Harold T. Shigeura. The Stoichio-
metric Relationship between Amino-
Acid and Nucleotide Residues in a
Ribonucleoprotein. Nature, 178:
682684 (Sept. 1956).

Tunis, Marvin, and Erwin Chargaff.
Separation of Nucleoside Phospho-
transferase and Phosphatase Activi-
ties. Biochimica et Biophysica Acta,
21: 204-205 (1956).

CoLuMBIA UNIVERSITY, H. ELFTMAN

Elftman, Herbert. A Chrome-Alum
Fixative for the Pituitary. Stain
Technology, 32: 25-28 (Jan. 1957).

Elftman, Herbert. Phospholipid
Fixation by Dichromate-Sublimate.
Stain Technology, 32: 29-31 (Jan.
1957).

CoLumBiA University, H. GRUNDFEST

Grundfest, Harry, and Dominick P.
Purpura. Inexcitability of Cortical
Dendrites to Electric Stimuli. Na-
ture, 178: 416417 (Aug. 1956).

Purpura, Dominick P., and Harry
Grundfest. Blockade of Cardiac Syn-
apses by Succinylcholine. Science,
124: 319-320 (Aug. 1956).

Purpura, Dominick P., and Harry
Grundfest. Nature of Dendritic Po-
tentials and Synaptic Mechanisms in
Cerebral Cortex of Cat. Journal of
Neurophysiology, 19:  573-595
(1956).

CorumMsiA UNIVERsITY, B. C. SEEGAL

Seegal, Beatrice Carrier, and Mar-
garet Bevans. The Production of
Glomerulonephritis by Immunologic
Methods. Journal of Chronic Dis-
eases, 5: 153-172 (Jan. 1957)

Genghof, Edward Inamine, and Vlad-
imir Kovalenko. Ergothioneine in
Microorganisms. Journal of Bio-
logical Chemistry, 223: 9-17 (Nov.
1956).

Emory Universrry, C. G. GoobcHILD
Goodchild, Chauncey G. Reconsti-
tution of the Intestinal Tract in the
Adult Leopard Frog, Rana Pipiens
Schreber. Journal of Experimental
Zoology, 131: 301-327 (Apr. 1956).

Harvarp UNiversiTY, L. R. CLEVELAND
Cleveland, L. R. Cell Division with-
out Chromatin in Trichonympha and
Barbulanympha. Journal of Proto-
zoology, 3: 78-83 (1956).

Cleveland, L. R. Hormone-Induced
Sexual Cycles of Flagellates. XIV,
Gametic Meiosis and Fertilization in
Macrospironympha. Archiv fiir Pro-
tistenkunde, 101: 99-169 (1956).

Cleveland, L. R. Hormone-Induced
Sexual Cycles of Flagellates. XIII.
Unusual Behavior of Gametes and
Centrioles of Barbulanympha. Jour-
nal of Morphology, 97: 511-542
(Nov. 1955).

Cleveland, L. R., and W. L. Nutting.
Suppression of Sexual Cycles and
Death of the Protozoa of Crypto-
cercus Resulting from Change of
Hosts during Molting Period. Jour-
nal of Experimental Zoology, 130:
485-513 (Dec. 1955).

Nutting, W. L. Extirpation of
Roach Prothoracic Glands. Science,
122: 30-31 (July 1955).

Harvarp University, K. V. THIMANN
AND R. H. WETMORE
Briggs, Winslow R., and Peter M.
Ray. An Auxin Inactivation Sys-
tem Involving Tyrosinase. Plant
Physiology, 31: 165-167 (Mar.
1956).

Nitsch, J. P. Methods for the In-
vestigation of Natural Auxins and
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Growth Inhibitors. pp. 3-31. In:
The Chemistry and Mode of Action
of Plant Growth Substances. Pro-
ceedings of a Symposium held at Wye
College, University of London, Lon-
don, England, Butterworths Scien-
tific Publications, July 1955.

Nitsch, J. P., and Colette Nitsch.
Auxin-Dependent Growth of Excised
Helianthus Tuberosus Tissues. 1.
American Journal of Botany, 43:
839-851 (Dec. 1956).

Nitsch, J. P., and Colette Nitsch.
Studies on the Growth of Coleoptile
and First Internode Sections. A
New, Sensitive, Straight-Growth
Test for Auxins. Plant Physiology,
31: 94-111 (Mar. 1956).

Nitsch, J. P., and Colette Nitsch.
The Separation of Natural Plant
Growth Substances by Paper Chroma-
tography. Beitrige zur Biologie der
Pflanzen, 31: 387408 (1953).

Wetmore, Ralph H. VIII. Growth
and Development in the Shoot Sys-
tem of Plants. pp. 173-190. In:
Cellular Mechanisms in Differen-
tiation and Growth, Princeton, N. ],
Princeton University Press, 1956.

Hasxkins LABORATORIES, L. PRovAsoOLI

Provasoli, L., J. J. A. McLaughlin,
and M. R. Droop. The Develop-
ment of Artificial Media for Marine
Algae. Archiv fiir Mikrobiologie,
25:392-428 (1957).

SourHERN Irrinois University, F. ]

Fina

MORE

Finamore, F. J. A Study of a Con-
taminant in Amphibian Egg Extracts
Which Interferes with the Diphenyl-
amine Reaction for Deoxyribonucleic
Acid. Experimental Cell Research,
12: 365-372 (1957).

UN1versity or ILrLiNois, RoBerT EMER-

SON

Cayle, Theodore, and Robert Emer-
son. Effect of Wave-Length on the

Distribution of Carbon-14 in the
Early Products of Photosynthesis.
Nature, 179: 89-90 (Jan. 1957).

Emerson, Robert, Ruth Chalmers,
and Carl Cederstrand. Some Fac-
tors Influencing the Long-Wave
Limit of Photosynthesis. Proceed-
ings of the National Academy of
Sciences, 43: 133-143 (Jan. 1957).

Latimer, Paul, and Eugene Rabino-
witch. Selective Scattering of Light
by Pigment-Containing Plant Cells.
Journal of Chemical Physics, 24:
480 (Feb. 1956).

Latimer, Paul, T. T. Bannister, and
E. Rabinowitch. Quantum Yields of
Fluorescence of Plant Pigments.
Science, 124: 585-586 (Sept. 1956).

Punnett, Thomas. Some Properties
of Algal Chloroplast Material. Bul-
letin des Fermentations, 5: 1-4
(Sept.-Oct. 1956).

UNiversiTY oF ILLINoIs, R. S. WoLFE
Vatter, A. E., and R. S. Wolfe.
Electron Microscopy of Gallionella
Ferruginea. Journal of Bacteriology,
72: 248-252 (Aug. 1956).

InpiaNA UnNiversity, F. HAurowITZ
Haurowitz, F. Condensation of
Proteins with Thiocyanate. Indiana
Academy of Science, 65: 82-84
(1955).

Haurowitz, F. The Mechanism of
Protein Biosynthesis. pp. 104-105.
In: Proceedings of the Third Inter-
national Congress of Biochemistry,
Brussels 1955, New York, Academic
Press Inc., 1956.

Haurowitz, Felix, Wallace Friedberg,
Harry Walter, and Mutahhar Yen-
son. The Metabolic Fate of “Inter-
nally” and “Externally” Labelled
Protein* Antigens. Proceedings of
the International Conference on the
Peaceful Uses of Atomic Energy,
~ Geneva, 1955, 12: 545-547 (1956).

¢ Haurowitz, Felix, and Jack Horo-
witz. Condensation of y-Glutamyl
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Peptides with Thiocyanate. Bio-
chimica et Biophysica Acta, 20: 574
575 (1956).

Haurowitz, Felix, Morris Zimmer-
man, Richard L. Hardin, Sarah G.
Lisie, Jack Horowitz, Arthur Lietze,
and Fahamet Bursa. Condensation
of Proteins with Thiocyanate. Jour-
nal of Biological Chemistry, 224:
827-839 (Feb. 1957).

Walter, Harry, Felix Haurowitz,
Sidney Fleischer, Arthur Lietze,
Hsieh Fu Cheng, James E. Turner,
and Wallace Friedberg. The
Metabolic Fate of Injected Homol-
ogous Serum Protein in Rabbits.
Journal of Biological Chemistry, 224
107-119 (Jan. 1957).

InDIANA UNIVERSITY, W. J. vAN WAGTEN-
DONK

Miller, C. A., and W. J. van Wag-
tendonk. The Essential Metabolites
of a Strain of Paramecium aurelia
(Stock 47.8) and a Comparison of
the Growth Rate of Different Strains
of Paramecium aurelia in Axenic
Culture. Journal of General Micro-
biology, 15: 280-291 (Oct. 1956).

van Wagtendonk, W. J., B. van Tijn,
R. Litman, A. Reisner, and M. L.
Young. The Surface Antigens of
Paramecium aurelia. Journal of
General Microbiology, 15: 617-619
(Dec. 1956).

INDIANA UNIvERSITY, E. D. WEINBERG

Weinberg, Eugene D. Double-Gradi-
ent Agar Plates. Science, 125: 196
(Feb. 1957).

Weinberg, Eugene D. The Inclusion
of Tetracycline-Reversing Substances
in Mediums for Primary Isolations.
American Journal of Clinical Pathol-
ogy, 26: 1234 (Oct. 1956).

Weinberg, Eugene D. The Mutual
Effects of Antimicrobial Compounds

and Metallic Cations. Bacteriologi-
cal Reviews, 21: 46-68 (Mar. 1957).

Weinberg, Eugene D. Suppression
of the Antibacterial Activity in Vitro
of Novobiocin by Chelating Agents
and by Divalent Cations. Antibiotics
Annual: 1056-1062 (1956-57).

InsTiTuT NATIONAL D’HYoIENE, A. L.
CoPLEY
Copley, A. L. Une Microméthode
Pour L’Agglutination Des Plaquettes
Isolées. Sang; 26: 841-842 (1955).

INSTITUTE FOR CANCER RESEARCH, SID-
NEY WEINHOUSE
Allen, A. A Study of the Effects of
Growth Hormone on Fatty Acid
Metabolism in Vitro. Journal of
Biological Chemistry, 221: 333-345
(July 1956).

Allen, Arthur, Bernice Friedman, and
Sidney Weinhouse. Tissue Prefer-
ences for Fatty Acid and Glucose
Oxidation. Journal of Biological
Chemistry, 212: 921-933 (Feb.
1955).

Allen, Arthur, Grace Medes, and
Sidney Weinhouse. A Study of the
Effects of Growth Hormone on Fatty
Acid Metabolism in Vitro. Journal
of Biological Chemistry, 221: 333-
345 (July 1956).

Weinhouse, Sidney, Arthur Allen,
and Ruth H. Millington. Metabol-
ism of Neoplastic Tissue. V. Fatty
Acid Oxidation in Slices of Trans-
planted Tumors. Cancer Research,
13: 367-371 (Apr.~May 1956).

StaTE UNIveErsiTY OF Iowa, E. WirscH1
Segal, Sheldon J., and C. R. Thomp-
son. Inhibition of Estradiol-Induced
Pituitary Hypertrophy in Rats. Pro-
ceedings of the Society for Experi-
mental Biology and Medicine, 91:
623-625 (1956).

JerFERSON MEDICAL COLLEGE OF PHILA-
DELPHIA, B. W, Korr
Koft, Bernard W., and John H. Mor-
rison. Symbiotic Biosynthesis of
Folic Acid-Like Growth Factors.
Journal of Bacteriology, 72: 705-707
(Nov. 1956).
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Jouns Hopxins University, A. T.
JAGENDORF
Avron, M., and A. T. Jagendorf. An
Extractable Factor in Photosynthetic
Phosphorylation. Nature, 179: 428—
429 (Feb. 1957).

Avron (Abramsky), Mordhay, and
Andre T. Jagendorf. A TPNH Dia-

phorase from Chloroplasts. Archives |

of Biochemistry and Biophysics, 65:
475-490 (Dec. 1956).

KaANsSAS STATE COLLEGE OF AGRICULTURE
AND APPLIED SCIENCE, B. S. MILLER AND
J. A. Jounson
Refai, F. Y, B. S. Miller, E. T.
Jones, and J. E. Wolfe. The Feed-
ing Mechanism of Hessian Fly
Larvae. Journal of Economic En-
tomology, 49: 182-184 (Apr. 1956).

MassacHUSETTS GENERAL HosPrTaL
ScuooL oF NURSING, A. LEAF
Leaf, A. On the Mechanism of Fluid
Exchange of Tissues in vitro. Bio-
chemical Journal, 62: 241-248
(1956).

Leaf, A.,, and A. Renshaw. The
Anaerobic Active Ion Transport by

Isolated Frog Skin. Biochemical
Journal, 65: 90-93 (1957).

Leaf, Alexander, and Alan Renshaw.
A Test of the “Redox” Hypothesis

of Active Ion Transport. Nature,
178: 156-157 (July 1956).

Leaf, Alexander, and Alan Renshaw.
Jon Transport and Respiration of

Isolated Frog Skin. Biochemical
Journal, 65: 82-90 (1957).

UNIvERSITY OF MINNESOTA, P. D. BovEr
Boyer, P. D., W. W. Luchsinger, and
A. B. Falcone. O™ and P*® Ex-
change Reactions of Mitochondria
in Relation to Oxidative Phosporyla-
tion. Journal of Biological Chem-
istry, 223: 405-421 (Nov. 1956).

Harrison, W. H., J. E. Gander, E. R.
Blakley, and P. D. Boyer. Inter-
conversions of «-Tocopherol and Its

Oxidation Products. Biochimica et
Biophysica Acta, 2I: 150-158
(1956).

UnNi1versrTy oF MINNESOTA, WiLLiAM F,
MALONEY
Gronvall, John A,, and Joel G. Brun-
son. The Generalized Shwartzman
Phenomenon in Rats. American

Medical Association Archives of
Pathology, 62: 324-334 (Oct.
1956).

New EncLAND DEacoNEss Hospirar, N.
NicroLs
Nichols, George, Jr., and Nancy
Nichols. The Role of Bone in
Sodium Metabolism. Metabolism,
5: 438-446 (July 1956).

New York MepicaL Correce, C. NEu.
BERG
May, A. Bioreduction of Pyridine
N-Oxide. Enzymologia, 18: 142-
144 (Mar. 1957).

New York University, A. S. GorpoN
Gordon, Albert S., George J. Fruh-
man, and Charles D. Siegel. Endo-
crine Influences on Blood Formation.
pp. 265-292. In: The Leukemias;
Etiology, Pathophysiology, and
Treatment, New York, Academic
Press Inc., 1957.

OrecoN STATE CorrLece, V. H. CHEL-

DELIN
Hodgson, Ernest, Vernon H. Chel-
delin, and R. W. Newburgh. Sub-
stitution of Choline by Related
Compounds and Further Studies on
Amino Acid Requirements in Nu-
trition of Phormia Regina (Meig.).
Canadian Journal of Zoology, 34:
527-532 (1956).

Hoskins, Dale D., Vernon H. Chel-
delin, and R. W. Newburgh. Oxi-
dative Enzyme Systems of the Honey
Bee, Apis Mellifera L. Journal of
General Physiology, 39: 705-713
(May 1956).

McGinnis, A. J,, R. W. Newburgh,
and Vernon H. Cheldelin. Nutri-



SEVENTH ANNUAL REPORT

243

Division of Biological and Medical Sciences—Continued

Regulatory Biology—Continued

tional Studies on the Blowfly, Phor-
mia regina (Meig.). Journal of
Nutrition, 58: 309-323 (Mar. 1956).

McGinnis, A. J., Vernon H. Chelde-
lin, and R. W. Newburgh. Enzyme
Studies of Various Stages of the
Blowfly, Phormia regina (Meig.).
Archives of Biochemistry and Bio-
physics, 63: 427-436 (1956).

Newburgh, R. W,, and Vernon H.
Cheldelin. Oxidation of Carbohy-
drates by the Pea Aphid, Macrosi-
phum Piso (KLTB). Journal of
Biological Chemistry, 214: 37-45
(May 1955).

UNIversITY oF PENNsyLvanma, J. R.
BRrROBECK
Brobeck, John R. Neural Basis of
Hunger, Appetite, and Satiety. Gas-
troenterology, 32: 169-174 (Feb.
1957).

Brobeck, J. R. A study of the Elec-
trical Activity of the Hypothalamic
Feeding Mechanism. Physiology,
132: 358-364 (1956).

UNIVERSITY OF PITTSBURGH, R. BENTLEY
Bentley, Ronald. Mechanism for
the Decarboxylation of Aconitic
Acid. Proceedings of the Chemical
Society: 20 (Jan. 1957).

PriNcETON UNIVERSITY, W. W. SWINGLE
Swingle, W. W., L. J. Brannick, A. F.
Parlow, C. Baker, and Stephen Le-
Brie. Life Maintenance and Miner-
alocorticoid Activity of Some New
Derivatives of Cortisone, Hydrocorti-
sone and DOC. Endocrinology, 59:
226-232 (Aug. 1956.)

PurpUE REesSeARCH FOUNDATION,
BeEvVERS
Gibbs, Martin, and Harry Beevers.
Glucose Dissimilation in the Higher

H.

Plant. Effect of Age of Tissue.
Plant ‘Physiology, 30: 343-347

(July 1955).

Walker, D. A, and Harry Beevers.
Some Requirements for Pyruvate Ox-
idation by Plant Mitochondrial Prep-
arations. Biochemical Journal, 62:
120-127 (1956).

UNIvErsITY OF Rocuester, E. F.
ApoLPH
Hoy, P. A., and E. F, Adolph. Diu-
resis in Response to Hypoxia and
Epinephrine in Infant Rats. Ameri-
can Journal of Physiology, 187: 32-

40 (Oct. 1956).

Iampietro, P. F. Adaptations to In-
traperitoneal Sucrose Solutions in the
Rat. American Journal of Physiol-
ogy, 184: 390-395 (Feb. 1956).

Rurcers UNiversiTy, W. BrRAUN
Braun, Werner. Cellular Products
Affecting the Establishment of Bac-
teria of Different Virulence. Annals
of the New York Academy of Sci-
ences, 66: 348-355 (Oct. 1956).

Braun, Werner, William Firshein,
and Jeanne Whallon. Effects of
Desoxyribonucleic Acid Breakdown
Products on Bacterial Population

Changes and Virulence. Science,
125: 445-447 (Mar. 1957).

St. Jouns University, D. M. LiLLy
Lilly, Daniel M., and William H.
Cevallos. Chemical Supplements
Promoting Growth in Carnivorous
Ciliates. Transactions of the New
York Academy of Sciences, 18: 531~
539 (Apr. 1956).

Lilly, Daniel M., and S. Mark Henry.
Supplementary Factors in the Nutri-
tion of Euplotes. Journal of Proto-
zoology, 3: 200-203 (1956).

Sterbenz, F. J. Factors Influencing
Growth in Protozoa. 1. Factors In-
fluencing Abnormal Growth in Suc-
torian Protozoa. Transactions of the
New York Academy of Sciences, 18:

522-540 (Apr. 1956).
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SyrAcUse UNIVERsITY, B. S. STRAUSS
Strauss, Bernard S. Oxalacetic Car-
boxylase Deficiency of the Succinate-
Requiring Mutants of Neurospora
Crassa. Journal of Biological Chem-
istry, 225: 534-544 (Mar. 1957).

UN1versity oF TENNEsSSEE, D. F. HoLt-

MAN
Ross, R. T., D. Frank Holtman, and
R. F. Gilfillan. Alterations in the
Nitrogen Excretion Pattern of Chicks
Infected with Salmonella Pullorum.
Journal of Bacteriology, 71: 521-524
(May 1956).

Ross, Richard T., D. Frank Holtman,
and Robert F. Gilfillan. The Need
for Antibiotic Free Diets in the Ex-
perimental Infection of Animals.

Journal of the Tennessee Academy of
Science, 31: 253-255 (Oct. 1956).

University oF Texas, J. MEYERs
Meyers, Jack, and Jo-Ruth Graham.
The Role of Photosynthesis in the
Physiology of Ochromonas. Journal
of Cellular and Comparative Physiol-
ogy, 47: 397-414 (June 1956).

VANDERBILT UNIvERsITY, F. R. BLoOD
Dodgen, C. L., and F. R. Blood.
Energy Sources in the Bat. Ameri-
can Journal of Physiology, 187: 151—
154 (Oct. 1956).

WaBasH CoLLEGE, W. H. JouNsON
Johnson, Willis H., and Charles A.
Miller. A Further Analysis of the
Nutrition of Paramecium. Journal
of Protozoology, 3: 221-226 (1956).

Johnson, Willis H., and Charles A.
Miller. The Nitrogen Requirements
of Paramecium Multimicronuclea-
tum. Physiological Zoology, 30:
106-113 (Apr. 1957).

StaTE CoLLEGE oF WaAsHINGTON, R. E.
HuUuNGATE
Gutierrez, J. Experiments on the
Culture and Physiology of Holotrichs
from the Bovine Rumen. Biochemi-
cal Journal, 60: 516-522 (1955).

Hamlin, L. J., and R. E. Hungate.
Culture and Physiology of a Starch-
Digesting Bacterium (Bacteroides
Amylophilus N. Sp.) from the Bo-
vine Rumen. Journal of Bacteriol-
ogy, 72: 548-554 (Oct. 1956).

Hungate, R. E. Kinetics of Micro-
bial Activity in the Bovine Rumen.
Agricultural and Food Chemistry, 4:
701-703 (Aug. 1956).

Hungate, R. E. Symposium on Mi-
crobiology of the Rumen. Bacterio-
logical Reviews, 19: 277-279 (Dec.
1955).

Hungate, R. E., and I. A. Dyer. Ef-
fect of Valeric and Isovaleric Acids
on Straw Utilization by Steers. Jour-
nal of Animal Science, 15: 484488
(May 1956).

Hungate, R. E., D. W. Fletcher, and
I. A. Dyer. Effects of Chlortetra-
cycline Feeding on Bovine Rumen
Microorganisms. Journal of Animal
Science, 14: 997-1002 (Nov. 1955).

WasuingToN University, St. Louls,
Mo., R. K. CraNE
Crane, Robert K., and Stephen M.
Krane. On the Mechanism of the
Intestinal Absorption of Sugars.
Biochimica et Biophysica Acta, 20:
568-569 (1956).

WasuiNgToN UNiversity, ST. Louis,

Mo., O. H. Lowry
Clark, J. Howard, Jr., and LeRoy
A. Pesch. Effects of Cortisone upon
Liver Enzymes and Protein Synthesis.
Journal of Pharmacology and Experi-
mental Therapeutics. 117: 202-207
(June 1956).

Pesch, LeRoy A. and J. Howard
Clark, Jr. Organ-Specific Effects of
Cortisone on Protein Synthesis in
Protein Depleted Rats. Proceedings
of the Society for Experimental Bi-
ology and Medicine, 91: 510-512
(1956).
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WasHINGTON UniveErsity, St. Louis,

Mo., M. Conn
Cohn, Melvin. On the Inhibition by
Glucose of the Induced Synthesis of
B-Galactosidase in Escherichia coli.
pp. 41-48. In: Henry Ford Hospital
International Symposium Enzymes:
Units of Biological Structure and
Function, New York, Academic Press,
Inc., 1956.

WesT VIRGINIA UNIVERSITY,
BARNETT
Barnett, H. L., V. G. Lilly, and C. R.
Berry. Parasitism by Fungi. Science
Serves Your Farm Journal: 54
(1956).

Nichols, Nancy, Pierre Moinat, and
Elizabeth F. Tuller. Changes in
Serum Proteins and Polysaccharides
in Rats with Uncontrolled Diabetes.
Diabetes, 5: 468—474 (Dec. 1956).

H. L.

WESTERN REservE University, M. N.
MACGINTYRE
Macintyre, M. Neil. Effect of the
Testis on Ovarian Differentiation in
Heterosexual Embryonic Rat Gonad
Transplants. Anatomical Record,
124: 27-45 (Jan. 1956).

WEesTERN Reserve University, E. W,

SUTHERLAND
Sutherland, Earl W., and Walter D.
Wosilait. The Relationship of Epine-
phrine and Glucagon to Liver Phos-
phorylase. 1. Liver Phosphorylase;
Preparation and Properties. Journal
of Biological Chemistry, 218: 459-
495 (Jan. 1956).

UniversitTy oF WisconNsIN, G. W. Kerrr
Boone, D. M., and G. W. Kaeitt.
Venturia Inaequalis (Cke.) Wint.
VIII. Inheritance of Color Mutant
Characters. American Journal of
Botany, 43: 226-233 (Mar. 1956).

Boone, D. M., J. F. Stauffer, M. A.
Stahmann, and G. W. Keitt. Ven-
turia Inaequalis (Cke.) Wint. VII.
Induction of Mutants for Studies on

Genetics, Nutrition, and Pathogenic-
ity. American Journal of Botany,
43: 199-204 (Mar. 1956).

Keitt, G. W, and D. M. Boone. Ex-
perimental Genetic and Nutritional
Controls of Pathogenicity of Venturia

inaequalis. pp. 125-129. In:
Therapy of Fungus Diseases, Inter-
national  Symposium.  Presented

June 23, 24, 25, 1955, by the Divi-
sion of Dermatology, Department of
Medicine, School of Medicine and
Medical Extension, University Ex-
tension, University of California at
Los Angeles, Boston, Mass., Little,
Brown & Co., 1955.

Leben, Curt, D. M. Boone, and G. W.
Keitt. Venturia Inaequalis (Cke.)
Wint. IX. Search for Mutants Re-
sistant to Fungicides. Phytopathol-
ogy, 45: 467-472 (Sept. 1953).

University oF Wisconsin, J. T. Mep-
LER AND S. D. Beck.
Scheel, Carl A., Stanley D. Beck, and
John T. Medler. Nutrition of Plant-
Sucking Hemiptera. Science, 125:
444-445 (Mar. 1957).

University ofF Wisconsin, J. W. WiL-
LIAMS
Webber, Russell V., Sedimentation
Coefficient Determinations  with
Some Sugars and Dextrins. Jour-
nal of the American Chemical So-
ciety, 78: 536-541 (Feb. 1956).

Woobps HoLe OceanNocraPHIC INSTITU-
TIoN, P. F. SCHOLANDER
Scholander, P. F. Observations on
the Gas Gland in Living Fish.
Journal of Cellular and Compara-
tive Physiology, 48: 523-528 (Dec.
1956).

Scholander, P. F., and L. van Dam.
Micro Gasometric Determination of
Oxygen in Fish Blood. Journal of
Cellular and Comparative Physiol-
ogy, 48: 529-532 (Dec. 1956).

Scholander, P. F., L. van Dam, and
Theodore Enns. Secretion of Inert
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Gases and Oxygen by the Swimblad-
der of Fishes. Biological Bulletin,
109: 338-339 (Dec. 1955).

Scholander, P. F.,, L. van Dam, and
Theodore Enns. The Source of
Oxygen Secreted into the Swimblad-
der of Cod. Journal of Cellular and
Comparative Physiology, 48: 517-
522 (Dec. 1956).

WorcesTER FounpaTioN rFor EXPERI-

MENTAL Brorocgy, R. I. DorFMAN
Burstein, Shlomo. Extraction of
C:»Os and CuOs Steroids from
Aqueous Media. Science, 124: 1030
(Nov. 1956).

Koritz, Seymour B., and Ralph I
Dorfman. Studies on the Inhibi-
tion by Deoxycorticosterone of the
In Vitro Incorporation of Glycine-
1-C* into the Proteins of Reticu-
locytes. Archives of Biochemistry
and Biophysics, 65: 491499 (Dec.
1956).

Péron, Fernand G., and Ralph I.
Dorfman. Steroids of Guinea Pig
Urine. Journal of Biological Chem-
istry, 223: 877-883 (Dec. 1956).

YarLe University, M. FosTer.
Foster, M. Inherited Variations in
the Pigmentary Metabolism of Mouse
Skin. Genetics, 41: 643 (1956).

Foster, Morris. Enzymatic Studies
of the Physiological Genetics of
Guinea Pig Coat Coloration. 1.
Oxygen Consumption Studies. Ge-
netics, 41: 396-409 (May 1956).

Foster, Morris, Robinson Cook, Jr.,
and Theodore A. Stamas. In Vitro
Studies of the Effects of Melanocyte
Population Density on Melanin For-
mation. Journal of Experimental
Zoology, 132: 1-23 (June 1956).

YarLe University, G. E. PIckFORrRD
Pickford, Grace E. Melanogenesis
in Fundulus Heteroclitus. Anatomi-
cal Record, 125: 603-604 (July
1956).

Systematic Biology

AcaDEMY OF NATURAL SCIENCES oOF
PHILADELPHIA, J. A. G. REEN

Rehn, James A. G., and Harold J.
Grant, Jr. A Review of the Genus
Neotettix (Orthoptera; Acridoidea;
Tetrigidae). Transactions of the
American Entomological Society, 82:
217-250 (Jan. 1957).

Rehn, James A. G., and Harold J.
Grant, Jr. An Analysis of Tetrix
Arenosa (Orthoptera; Acridoidea;
Tetrigidae). Transactions of the
American Entomological Society, 82:
117-145 (Dec. 1956).

Rehn, James A. G., and Harold J.
Grant, Jr. The Components of
Tetrix Ornata (Orthoptera; Acro-
doidea; Tetrigidae). Proceedings
of the Academy of Natural Sciences
of Philadelphia, 108: 117-153
(1956).

Rehn, James A. G., and Harold ]J.
Grant, Jr. On Tetrix Brunneri and
a New Species of Tetrix from Cali-
fornia (Orthoptera; Acridoidea;
Tetrigidae). Proceedings of the
Academy of Natural Sciences of
Philadelphia, 108: 97-115 (1956).

ALLEGHENY COLLEGE, R. E. BUGBEE

Bugbee, Robert E. Four New
Species of the Genus Eurytoma from
Galls on Hackberry. Journal of the
Kansas Entomological Society, 30:
45-50 (Apr. 1957).

Bugbee, Robert E. Synonymy, New
Combinations and Nomina Nuda in
the Genus Eurytoma Illiger (Chalci-
doidea: Hymenoptera). Annals
Entomological Society of America,
49: 503-506 (Sept. 1956).

BerNICE P. Bismor Muskum, J. L.
GRESSITT

Bohart, Richard M. Insects of
Micronesia Diptera : Culicidae.
Bernice P. Bishop Museum, Insects
of Micronesia, v. 12, No. 1, 1956,

85 pp.
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Carvalho, Jos¢ C. M. Insects of
Micronesia Heteroptera: Miridae.
Bernice P. Bishop Muscum, Insects of
Micronesia, v. 7, No. 1, 1956, 100
pPP-

Drake, Carl J. Insects of Micronesia
Hemiptera: Tingidae. Bernice P.
Bishop Museum, Insects of Micro-
nesia, v. 7, No. 2, 1956, 15 pp.

Essig, E. O. Insects of Micronesia
Homoptera: Aphididae. Bernice P.
Bishop Museum, Insects of Micro-
nesia, v. 6, No. 2, 1956, 22 pp.

Fennah, R. G. Insects of Micro-
nesia Homoptera: Fulgoroidea. Ber-
nice P. Bishop Museum, Insects of
Micronesia, v. 6, No. 3, 1956, 172 pp.

Gressitt, J. L. Entomological Inves-
tigations in New Guinea Mountains.
Proceedings, Hawaiian Entomologi-
cal Society, 16: 47-69 (July 1956).

Gressitt, J. Linsley. Insects of Mi-
cronesia Coleoptera: Cerambycidae.
Bernice P. Bishop Museum, Insects
of Micronesia, v. 17, No. 2, 1956, 117
Pp-

Gressitt, J. Linsley. Some Distribu-
tion Patterns of Pacific Island Fau-
nae. Systematic Zoology, 5: 11-33+
(Mar. 1956).

Hardy, D. Elmo. Insects of Micro-
nesia Diptera: Bibionidae and
Scatopsidae. Bernice P. Bishop Mu-
scum, Insects of Micronesia, v. 12,
No. 2, 1956, 13 pp.

Hardy, D. Elmo. Insects of Micro-
nesia Diptera: Dorilaidae (Pipun-
culidac). Bernice P. Bishop Mu-
seum, Insects of Micronesia, v. 13,
No. 1, 1956, 9 pp.

Hardy, D. Elmo, and Marian
Adachi. Insects of Micronesia
Diptera: Tephritidae. Bernice P.
Bishop Museum, Insects of Micro-
nesia, v. 14, No. 1, 1956, 28 pp.

Sabrosky, Curtis W., and D. Elmo
Hardy. Insects of Micronesia
Diptera: Astciidac and Coelopidae.
Bernice P. Bishop Muscum, Insccts
of Micronesia, v. 14, No. 2, 1956, 17
Pp-

Takahashi, Ryoichi. Insects of
Micronesia Homoptera: Aleyrodidae.
Bernice P. Bishop Museum, Insects
of Micronesia, v. 6, No. 1, 1956, 13
PP.

UNIvERSITY OF SOUTHERN CALIFORNIA,
J. S. GarTH

Haig, Janet. Four New Porcellain
Crabs from the Eastern Pacific. Bul-
letin, Southern California Academy
of Sciences, 56: 31-41 (1957).

Haig, Janet. Notes on Two
Anomuran Crustaceans New to Cali-
fornia Waters. Balletin, Southern
California Academy of Scicnces, 55:
79-82 (1956).

CoLORADO AGRICULTURAL AND MECHANI-
caL CoLLEGE, T. A. WooLLEY

Woolley, Tyler A. Redescription of
Tumidalvus Americana Ewing and
Hypochthonius Crosbyi Ewing. Pro-
ceedings of the Entomological Socicty
of Washington, 58: 287-291 (Oct.
1956).

Duke UniveErsity, L. E. ANDERSON

Anderson, Lewis E., and Virginia S.
Bryan. A Cyto-Taxonomic Investi-
gation of Fissidens Cristatus Wils.
and F. adiantoides Hedw. in North
America. Revue Bryologique et
Lichénologique, 25: 254-267 (1956).

Duxke University, T. W. Jounson, Jr.

Johnson, T. W., Jr., Ascus Develop-
ment and Spore Discharge in Lep-
tosphaeria Discors, a Marine and
Brackish-Water Fungus. Bulletin of
Marine Science of the Gulf and
Caribbean, 6: 349-358 (Dec. 1956).

DukEe University, R. M. SCHUSTER

Schuster, R. M. Aphanolejeunea
Cornutissima Nom. Nov. Bryologist,
59: 217-218 (Sept. 1956).
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Schuster, R. M. Dr. Karl Miiller—
An Appreciation. Bryologist, 58:
311-316 (1955).

Schuster, R. M. Notes on Nearctic
Hepaticae. VIII. Lejeuneaceae
Holostipae of North America. Jour-
nal of the Elisha Mitchell Scientific
Society, 70: 42-56 (June 1954).

Schuster, R. M. Notes on Nearctic
Hepaticae. X. A Study of Cephalo-
ziella Rhizantha, C. Floridae and C.
Ludoviciana. Bryologist, 59: 130-
140 (June 1956).

Schuster, R. M., and H. L. Blom-
quist. A Comparative Study of Tela-
ranea Nematodes. American Jour-
nal of Botany, 42: 588-593 (July
1955).

Schuster, R. M., and Sinske Hattori.
The Oil-Bodies of the Hepaticae. II.
The Lejeuncaceae. Journal of the
Hattori Botanical Laboratory, No. 11,
11-86 (Apr. 1954).

Schuster, Rudolf M. Karl Miiller:
Die Lebermoose Europas in Raben-
horst’s  Kryptogamen-Flora, VI.
Bryologist, 59: 51-56 (Mar. 1956).

Schuster, Rudolf M. North Ameri-
can Lejeuneaceae. 1. Introduction;
Keys to Subfamilies and Genera.
Journal of the Elisha Mitchell Scien-
tific Society, 71: 106-126 (May
1955).

Schuster, Rudolf M. North Ameri-
can Lejeuneaceae. II. Paradoxae:
The Genera Aphanolejeunea and
Leptocolea. Journal of the Elisha
Mitchell Scientific Society, 71: 126-
148 (May 1955).

Schuster, Rudolf M. North Ameri-
can Lejeuneaceae. III. Paradoxae:
Cololejeunea, Sectio Minutissimae,
Journal of the Elisha Mitchell Scien-
tific Society, 71: 218-247 (Nov.
1955).

Schuster, Rudolf M. North Ameri-
can Lejeunaeceae. IV. Paradoxae:
Cololejeunea (Concl.), Diplasiole-
jeunea. Journal of the Elisha Mitch-
ell Scientific Society, 72: 87-125
(May 1956).

Schuster, Rudolf M. North Ameri-
can Lejeuneaceae. V. Schizostipae:
Ceratolejeunea.  Journal of the
Elisha Mitchell Scientific Society, 72:
292-316 (Nov. 1956).

Schuster, Rudolf M. Notes on
Nearctic Hepaticae. IX. The Re-
lationships of the Genus Gyrothyra.
Bryologist, 58: 137-141 (June 1955).

UNIVERSITY OF FLORIDA, P. H. ALLEN

Allen, Paul H. The Rain Forests of
Golfo Dulce. 417 pp. St. Augus-
tine, Fla., Record Press, Inc., 1956.

Uni1versiTy or FLorma, J. C. DickIN-
SON, Jr.

Clench, William J., and Ruth D.
Turner. Freshwater Mollusks of
Alabama, Georgia, and Florida from
the Escambia to the Suwannee River.
Bulletin of the Florida State Museum,
1:97-239 (Sept. 1956).

Dickinson, J. D. The Flint-Chat-
tahoochee-Apalachicola Region and
Its Environments. Bulletin of the
Florida State Museum, I: 1-72
(Sept. 1956).

F. HArRPER

Harper, Francis. Amphibians and
Reptiles of the Ungava Peninsula.
Proceedings of the Biological Society
of Washington, 69: 93-104 (Sept.
1956). ‘

Harper, Francis. The Mammals of

Keewatin. 94 pp. Lawrence, Kans.
The World Co., 1956.

University oF Hawan, A. H. BANNER

Banner, Albert H. Contributions to
the XKnowledge of the Alpheid
Shrimp of the Pacific Ocean. Part
I. Collections from the Mariana
Archipelago. Pacific Science, 10:
318-373 (July 1956).
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Banner, Albert H. Contributions to
the Knowledge of the Alpheid
Shrimp of the Pacific Ocean. Part
II. Collection from Arno Atoll,
Marshall Islands. Pacific Science,
11:190-206 (Apr. 1957).

UNiversiTY oF ILLiNois, P. C. SiLva

Silva, Paul C. Notes on Pacific Ma-
rine Algae. Madrofio, 14: 41-51
(Apr. 1957).

University or Kansas, E. R, HaLL

Anderson, Sydney. An additional
Record of Mustela Erminea from
Utah. Journal of Mammalogy, 36:
568 (Nov. 1955).

Anderson, Sydney. Extensions of
Known Ranges of Mexican Bats.
University of Kansas Publications,
Museum of Natural History, 9: 347—-
351 (Aug. 1956).

Anderson, Sydney. Small Mammals
from Gilliam County, Oregon. Mur-
relet, 36: 26-27 (Aug. 1955).

Anderson, Sydney. Subspeciation in
the Meadow Mouse, Microtus penn-
sylvanicus, in Wyoming, Colorado,
and Adjacent Areas. University of
Kansas Publication, Museum of Nat-
ural History, 9: 85-104 (May 1956).

Baker, Rollin H. A New Cottontail
(Sylvilagus floridanus) from North-
eastern Mexico. University of Kan-

sas Publications, Museum of Natural
History, 7: 609-612 (Apr. 1955).
Baker, Rollin H. A New Species of
Bat (Genus Myotis) from Coahuila,
México. Proceedings of the Biologi-
cal Society of Washington, 68: 165—
166 (Dec. 1955).

Baker, Rollin H. Eumops Under-
woodi Sonoriensis in Arizona. Jour-
nal of Mammalogy, 37: 111-112
(Feb. 1956).

Baker, Rollin H. Mammals of Coa-
huila, Mexico. University of Kansas

446243—57—19

Publications, Museum of Natural His-
tory, 9: 125-335 (June 1956)

LA £ EX e ¥ X 04 LA A A

Baker, Rollin H., and Villa R. Ber-
nardo. Mamiferos Registrados por
Primera Vez en el Estado de Hidalgo.
Revista de la Sociedad Mexicana de
Historia Natural, 14: 149-50 (Dec.
1953).

Baker, Rollin H., and Robert W.
Dickerman. Daytime Roost of the

Yellow Bat in Veracruz. Journal of
Mammalogy, 37: 443 (Aug. 1956).

Baker, Rollin H., and Howard J.
Stains. A New Long-Eared Myotis
(Myotis evotis) from Northeastern
México. University of Kansas Pub-

lications, Museum of Natural History,
9: 81-84 (Dec. 1955).

Findley, James S. Speciation of the
Wandering Shrew. University of
Kansas Publications, Museum of Nat-
ural History, 9: 1-68 (Dec. 1955).

Findley, James S. Taxonomy and
Distribution of Some American
Shrews. University of Kansas Publi-
cations, Museum of Natural History,
7:613-618 (June 1955).

Findley, James S., and Sydney Ander-
son. Zoogeography of the Montane
Mammals of Colorado. Journal of
Mammalogy, 37: 80-82 (Feb. 1956).

Findley, James S., and J. Knox Jones,
Jr. Molt of the Short-Tailed Shrew,
Blarina brevicauda. American Mid-
land Naturalist, 56: 246-249 (July
1956).

Hall, E. Raymond. Mammalogy—
A New Subspecies of Wood Rat from
Nayarit, Mexico, with New Name-
Combinations for the Neotoma Mexi-
cana Group. Journal of the Wash-
ington Academy of Sciences, 45!
328-332 (Oct. 1955).

Hall, E. Raymond. Nuevos Mur-
cielagos para la Fauna Mexicana.
Acta Zoologica Mexicana, I: 1-2
(Sept. 1955).
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Hall, E. Raymond. Suggestions for
Collecting and Preparing Study
Specimens of Vertebrates. pp.
255-287. In: Handbook of Mam-
mals of Kansas, Lawrence, Kans.,
University of Kansas Muscum of
Natural History, 1955.

Jones, J. Knox, Jr., and Robert L.
Packard. Feresa Intermedia (Gray)
Preoccupied. Proceedings of the
Biological Society of Washington, 69:
167-168 (Dec. 1956).

Rodeck, Hugo G., and Sydney An-
derson. Sorex Merriami and Micro-
tus Mexicanus in Colorado. Journal
of Mammalogy, 37: 436 (Aug. 1956).

Russell, Robert J. A New Species
of Pocket Gopher (Genus Pappo-
geomys) from Jalisco, México. Uni-
versity of Kansas Publications, Mu-
seum of Natural History, 9: 357-361
(Jan. 1957).

Russell, Robert J. Artibeus Litura-
tus in Morelos, Mexico. Journal of
Mammalogy, 37: 283-284 (May
1956).

Russell, Robert J., and Sydney An-
derson. Small Mammals from Silver
Bow County, Montana. Murrelet,
37: 2-3 (Jan.—Apr. 1956).

Russell, Robert J., and Rollin H.
Baker. Geographic Variation in the
Pocket Gopher, Cratogeomys cast-
anops, in Coahuila, México. Uni-
versity of Kansas Publications, Mu-
seum of Natural History, 7: 591-608
(Mar. 1955).

Russell, Robert J., and J. Knox
Jones, Jr. The Taxonomic Status of
Geomys Bursarius Vinaceus Swenk.
Transactions of the Kansas Academy
of Science, 58: 512-513 (Jan. 1956).

Stains, Howard J. A New Bat
(Genus Leptonycteris) from Coahu-
ila. University of Kansas Publica-

tions, Museum of Natural History, 9:
353-356 (Jan. 1956).

University or New Haupsame, M. H.

PETTIBONE
Pettibone, Marian H. Zoology:
Some Polychacte Worms of the
Families Hesionidae, Syllidac, and
Nereidae from the East Coast of
North America, West Indies, and
Gulf of Mexico. Journal of the
Washington Academy of Sciences,
46: 281-294 (Sept. 1956).

CoLLece oF NEw RocHELLE, M. D.
Rocick
Rogick, Mary. Studies on Marine
Bryozoa. VIIIL. Exochella Longiros-
tris Jullien 1888. Biological Bul-
letin, 3: 123-128 (Aug. 1956).

Rogick, Mary D. Studies on Ma-
rine Bryozoa. IX. Phylactellipora.
Ohio Journal of Science, 57: 1-9
(Jan. 1957).

Rogick, Mary Dora. Studies on Ma-
rine Bryozoa. X. Hippadenella
Carsonae, N. SP. Biological Bul-
letin, 112: 120-131 (Feb. 1957).

New York Botanicar Garpen, O.
DEGENER.

Degener and Degener. Flora
Hawaiiensis, 50 looscleaf pages
(1957).

New York BoranicaL GArbenN, B.
MAGUIRE
Carlquist, Sherwin. Anatomy of
Guayana Mutisieae. Memoirs of the
New York Botanical Garden, 9: 441
476 (May 1957).

Maguire, Bassett, Julian A. Steyer-
mark, and John J. Wurdack. Botany
of the Chimantd Massif—I. Gran
Sabana, Venezuela. Memoirs of the
New York Botanical Garden, 9: 393—
440 (May 1957).

Maguire, Bassett, and John J. Wur-
dack. The Botany of the Guayana
Highland. Part II. Memoirs of the
New York Botanical Gardens, 9: 235-
392 (May 1957).



SEVENTH ANNUAL REPORT

251

Division of Biological and Medical Sciences—Continued

Systematic Biology—Continved
Maguire, Bassett, and John J. Wur-
dack. Botany of the Phelps’
Venezuelan Guayana Expeditions—
II. Uaipan-Tepui, Estado Bolivar.
Memoirs of the New York Botanical
Garden, 9: 477-484 (May 1957).

New York ZoorocicAL Society, J.
CRANE
Crane, Jocelyn. In Malaya Looking
for Clues to Evolution. Animal
Kingdom, 59: 130-136 (Oct. 1956).

NorTH CAROLINA STATE COLLEGE OF AG-

RICULTURE AND ENGINEERING, C. F.

SuiTH
Metcalf, Z. P. Fascicle IV. Fulgoro-
idea. Part 18. Eurybrachidae and
Gengidae. 80 pp. General Cata-
logue of the Homoptera, Raleigh,
North Carolina, North Carolina State
College, 1956.

PomonNa COLLEGE, L. BENsON
Benson, Lyman. The Opuntia Pul-
chella Complex. Cactus and Succu-
lent Journal, 29: 19-21 (Jan.-Feb.
1957).

RooseverT Correce, C. H. SEEVERS
Seevers, Charles H. A. Monograph
on the Termitophilous Staphylinidae
(coleoptera). Fieldiana: Zoology,
40: 1-334 (Apr. 1957).

Seevers, Charles H. A Revision of
the Tribe Amblyopinini: Staphylinid
Beetles Parasitic on Mammals.
Fieldiana: Zoology, 37: 211-264
(June 1955).

SMrTrasoNIAN INsTITUTION, J. CUATRE-
CASAS
Cuatrecasas, José. Moriceas Nuevas
de Colombia. Caldasia, 7: 287-304
(1956).

Cuatrecasas, José, and Leandro Aris-
teguicta. El Genero Hinterhubera
Weddell. Boletin de la Sociedad
Venezolana de Ciencias Naturales,
17: 98-104 (1956).

Cautrecasas, José€. Notas a la Flora
de Venezuela. Boletin de la Sociedad

Venezolana de Ciencias Naturales,
17: 80-97 (1956).

SumiTasoNiIAN INsTrTUTION, F. A. MoO-
CLURE
McClure, F. A. New Species in the
Bamboo Genus Phyllostachys and
Some Nomenclatural Notes. Journal
of the Arnold Arboretum, 37: 180-
196 (Apr. 1956).

SMrrHSONIAN INsTITUTION, A. C. SMITH
Bartram, Edwin B. Additional Fijian
Mosses, III. Journal of the Wash-
ington Academy of Sciences, 46: 392
396 (Dec. 1956).

Yuncker, T. G. Additions to the
Fijian Species of Peperomia. Bulle-
tin of the Torrey Botanical Club, 83:
300-304 (July 1956).

SoutH DAkoTA ScrHOOL oF MINES AND

TEcHNOLOGY, J. R. MACDONALD
Macdonald, J. R. The North Amer-
ican Anthracotheres. Journal of
Paleontology, 30: 615-645 (May
1956).

Macdonald, J. R., and C. Bertrand
Schultz. Arretotherium Fricki, a
New Miocene Anthracothere from
Nebraska. Bulletin of the University
of Nebraska State Muscum, 4: 53-58
(May 1956).

SWARTHMORE CoLLEGE, N. A. WEBER
Weber, Neal A. Fungus-Growing
Ants and Their Fungi: Trachy-
myrmex Septentrionalis. Ecology,
37: 150-161 (Jan. 1956).

Weber, Neal A. Fungus-Growing
Ants and Their Fungi: Trachy-
myrmex Septentrionalis Seminole.

Ecology, 37: 197-199 (Jan. 1956).

UNIVERSITY OF TENNEsSSEE, A. J. SHARP
Sharp, A. J. Elements in the Ten-
nessec Flora with Tropical Relation-
ships. Journal of the Tennessee
Academy of Science, 30: 53-56 (Jan.
1955).

Sharp, A. J. Preliminary Keys to
the Genera and Species of Tennessee
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Ferns. Journal of the Tennessee
Academy of Science, 30: 86-89 (Apr.
1955).

Unrversity or TExas, C. Husss

Hubbs, Clark. Gambusia Heterochir,
a New Poeciliid Fish from Texas,
with an Account of Its Hybridization
with G. Affinis. Tulane Studies in
Zoology, 5: 1-16 (Mar. 1957).

Hubbs, Clark. Relative Variability
of Hybrids between the Minnows,
Notropis lepidus and N. proserpinus.
Texas Journal of Science, 8: 463469
(Dec. 1956).

Hubbs, Clark, and William H. Brown.
Dionda Diaboli (Cyprinidae), a New
Minnow from Texas. Southwest
Naturalist, 1: 69-77 (Apr. 1956).

Hubbs, Clark, and Kirk Strawn.
Interfertility between Two Sympatric
Fishes, Notropis Lutrensis and Notro-
pis Venustus. Evolution, 10: 341-
344 (Dec. 1956).

TurLaNE UNiversiTy, G. H. PENN

Penn, George Henry. A New Craw-
fish of the Genus Procambarus from
Arkansas (Crustacea, Astacidae).
Lloydia, 19: 109-119 (June 1956).

TurLaNe UNiversity, E. P. VoLPE

Volpe, E. Peter. Embryonic Tem-
perature Tolerance and Rate of De-
velopment in Bufo Valliceps. Phys-
iological Zodlogy, 30: 164-176 (Apr.
1957).

Volpe, E. Peter. Experimental F,
Hybrids between Bufo Valliceps and
Bufo Fowleri. Tulane Studies in
Zodlogy, 4: 61-75 (Sept. 1956).

Volpe, E. Peter. Hybrid Incompati-
bility between Bufo Valliceps and
Bufo Fowleri. Anatomical Record,
125: 648-649 (July 1956).

UNIVERSITY OF UTAH, S. D. DURRANT
Durrant, Stephen D. and M. Ray-
mond Lee. A New Pocket Mouse
from Southeastern Utah. Proceed-
ings of the Biological Socicty of
Washington, 69: 183-186 (Dec.
1956).

Durrant, Stephen D., and M. Ray-
mond Lee. Rare Shrews from Utah
and Wyoming. Journal of Mam-
malogy, 36: 560-561 (Nov. 1955).

Durrant, Stephen D., M. Raymond
Lee, and Richard M. Hansen. Ad-
ditional Records and Extensions of
Known Ranges of Mammals from
Utah. University of Kansas Pub-
lications, Museum of Natural History,
9: 69-80 (Dec. 1955).

STATE COoLLEGE oF WaAsHINGTON, G. W.

FiscHER
Duran, Ruben, and George W.
Fischer. Further Studies on the Syn-
onymy and Host Range of the Dwarf
Bunt Fungus, Tilletia Contraversa.
Research Studies, State College of
Washington, 24: 259-266 (Dec.
1956).

Fischer, George W. The Species of
Tilletia on Rye. Research Studies,
State College of Washington, 24:
275-290 (1956).

Fischer, George W., and Ruben
Duran. Some New Distribution and
Early Incidence Records of Dwarf
Bunt of Wheat and Rye. Research
Studies, State College of Washing-
ton, 24: 267-274 (1956).

StaTeE CoLLEGE or WasHINGTON, K. E.

Frick
Frick, Kenneth E. Revision of the
North American Calycomyza Species
North of Mexico Phytobia: (Agro-
myzidae Diptera). Annals of the
Entomological Society of America,
49: 284-300 (May 1956).
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UNIvERrsITY OF CALIFORNIA, BERKELEY,
MEeRLE WALKER
Walker, Merle F. Studies of Ex-
tremely Young Clusters I. NGC 2264.
Astrophysical Journal Supplement
Series, 2: 365-388 (Oct. 1956).

Walker, Merle F. The Light Varia-
bility of 15 Canis Majoris. Publica-
tions of the Astronomical Society of
the Pacific, 68: 154-157 (Apr. 1956).

University or CHIcAGO, W. A. HILTNER
Hiltner, W. A. Photometric Polari-
zation and Spectrographic Observa-
tions of O and B Stars. Astro-
physical Journal Supplement Series,
2: 389-462 (Oct. 1956).

Hiltner, W. A. Polarization of the
Crab Nebula. Astrophysical Journal,
125: 300-304 (1957).

Hiltner, W. A,, and H. L. Johnson.
The Law of Interstellar Reddening
and Absorption. Astrophysical Jour-
nal, 124: 367-378 (1956).

Hiltner, W. A., and Braulio Iriarte.
Photometric and  Spectroscopic
Studies of Early-Type Stars Between
Galactic Longitude [=338° and
1==33°, Astrophysical Journal, 122:
185-189 (1955).

Johnson, H. L., and W. A. Hiltner.
Observational Confirmation of a

Theory of Steller Evolution. Astro-
physical Journal, 123: 267-277
(1956).

DomMiNioN AsTRO-PHYSICAL OBSERVA-
TORY VICTORIA, BriTisu CoOLUMBIA,
Canapa. R. M. PeTriE
Proceedings of the National Science
Foundation Conference on Binary
Stars. Journal of the Royal Astro-
nomical Society of Canada, 51: 9-108
(Feb. 1957).
Harvarp UNIVERSITY, B. J. Bok ANDH. 1.
EwegN
Bok, Bart J. The George R. Agassiz
Radio Telescope at Harvard Observa-

tory. Nature, 178: 232-234 (Aug.
1956). :

HaverForp CoLLEGE, L. C. GREEN
Green, Louis C., Carolyn D. Chand-
ler, and Patricia P. Rush. Ground-
State Wave Functions of He, and
H— Obtained by the Superposition
of Central Field Functions. Physical
Review, 104: 1593-1595 (Dec.
1956).

University or ILLiNois, G. C. McViTTIE
McVittie, G. C. The Non-Adiabatic
Contraction of a Gas Sphere to a
Complete Polytrope. Astronomical
Journal, 61: 451462 (Dec. 1956).

McVittie, G. C., and M. H. Rogers.
On the Spherically Symmetric Non-
Adiabatic Motion of a Gas Sphere.
Astronomical Journal, 60: 374-379
(Nov. 1955).

Rogers, M. H. The Propagation and
Structure of Shock Waves of Varying
Strength in a Self-Gravitating Gas
Sphere. Proceedings of Royal So-
ciety, A, 235: 120-136 (1956).

University or Kansas, H. G. Horak
Horak, Henry G., and Robert L.
Talley. The Phase Variation of
Uranus. Astrophysical Journal, 123:
176178 (Jan. 1956).

UNiversiTY oF MicHIGAN, L. H. ALLER
Aller, L. H., G. Elste, and J. Jugaku.
The Atmospheres of the B Stars. III.
The Composition of Tau Scorpii.
Astrophysical Journal Supplement
Series, 3: 1-36 (Mar. 1957).

Aller, Lawrence H. Atmospheres of
the B Stars. 1. The Supergiant Epsi-
lon Canis Majoris. II. The Super-
giant 55 Cygni. Astrophysical Jour-
nal, 7123: 117-138 (Jan. 1956).

Aller, Lawrence H. Chemical Com-
positions of Selected Planetary Neb-
ulae. Astrophysical Journal, 125:
84-101 (Jan. 1957).
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Doherty, Lowell, Karl G. Henize, and
Lawrence H. Aller. A Photometric
Catalogue of Emission Nebulositics
in the Large Magellanic Cloud.
Astrophysical Journal, Supplement
Series, 2: 345-500 (Sept. 1956).

Green, Louis C., Patricia P. Rush,
and Carolyn D. Chandler. Oscilla-
tor Strengths and Matrix Elements
for the Electric Dipole Moment for
Hydrogen.  Astrophysical Journal,
Supplement Series, 3: 37-50 (Apr.
1957).

Henize, Karl G. Catalogues of the
Ha-Emission Stars and Nebulae in
the Magellanic Clouds. Astrophysi-
cal Journal, Supplement Series, 2:
315-344 (Sept. 1956).

Omnro STaTE UNiversiTy, P. C. KEENAN
Keenan, P. C,, and R. G. Teske.
Radial Velocities of Nine S-Type
Stars. Astrophysical Journal, 124:
499-503 (1956).

Oxro STATE UNIVERSITY, JOHN D. KrAUS
Ko, H. C,, and J. D. Kraus. A Radio
Map of the Sky at 1.2 Meters. Sky
and Telescope, 16: 2—4 (Feb. 1957).

Kraus, John D. Radio Telescope
Designs of Large Aperture and Low
Cost. Astronomical Journal, 61: 169
(May 1956).

Kraus, John D. Resolution, Pattern
Effects, and Range of Radio Tele-
scopes. Institute of Radio Engineers
Transactions on Antennas and Prop-
agation, AP—4: 445-451 (July 1956).

Onio STATE UNIVERSITY, ARNE SLET-
TEBAK
Slettebak, Arne. Line Broadening
in the Spectra of O- and Early B-
Type Stars. Astrophysical Journal,
124: 173-195 (1936).

PriNCETON UN1versiTy, M. ScHWARZS-
CHILD
Kushwaha, R. S. The Evolution of
Early Main-Sequence Stars. Astro-

physical Journal, 125: 242-259 (Jan.
1957).

Schwarzschild, M., R. Howard, and
R. Hirm. Inhomogencous Stellar
Models. V. A Solar Model with
Convective Envelope and Inhomoge-

neous Interior. Astrophysical Jour-
nal, 125: 233-241 (Jan. 1957).

UnN1versity oF Wisconsin, A. E. WHiT-

FORD
Morgan, W. W,, A, D. Code, and
A. E. Whitford. Studies in Galac-
tic Structure II. Luminosity Classi-
fication for 1270 Blue Giant Stars.
Astrophysical Journal, Supplement
Series, 2: 41-74 (July 1955).

YaLe Universrty, R. WiLDT
Demarcus, W. C. Model Hydrogen
Atmospheres. Mémoires Soc. R. Sc.
Liége, quatriéme série, 18: 182-185
n. d.

Demarcus, W. C. Zero-Point En-
ergy of Monatomic Crystals. Jour-

nal of Chemical Physics, 23: 602
(Mar. 1955).

Chemistry

UNIvErsITY OF ARrRKANsAsS, E. S. Amis
Amis, Edward S. Rates, Mechan-

isms, and  Solvent. Analytical
Chemistry, 27: 1672-1678 (Nov.
1955).

Amis, Edward S. The Polar Prop-
erties of Solvent and the Conduct-
ance of Electrolytes at Infinite Di-

lution. Journal of Physical Chem-
istry, 60: 428-430 (Apr. 1956).

UNIvERSITY OF ARKANSAS, T. C. HoErING
Hoering, T. C., R. C. Butler, and
H. O. McDonald. The Oxygen Ex-
change between Oxy-anions and
Water; Bromate and Iodate Ions.
Journal of the American Chemical
Society, 78: 48294831 (Oct. 1956).

BostoN University, N. N. LicHTIN
Lichtin, Norman N., and Michael J.
Vignale. Ionization and Dissocia-
tion. Equilibria in Liquid Sulfur
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Dioxide. V. o-, m- and p-Chloro
and o-Methyl Derivatives of Tri-
phenylchloromethane at  0.175.
Journal of the American Chemical
Society, 79: 579-583 (Feb. 1957).

UNIVERSITY OF CALIFORNIA, BERKELEY,
W. F. GiauQue

Hornung, E. W,, T. E. Brackett, and
W. F. Giauque. The Low Tempera-
ture Heat Capacity and Entropy of
Sulfuric Acid Hemihexahydrate.
Some Observations on Sulfuric Acid
“Octahydrate.” Journal of the
American Chemical Society, 78:
5747-5751 (Nov. 1956).

Cox, W. P, E. W. Hornung, and
W. F. Giauque. The Spontaneous
Transformation from Macrocrystal-
line to Microcrystalline Phases at
Low Temperatures. The Heat Ca-
pacity of MgSO,.6H:O. Journal of
the American Chemical Society, 77:
3935-3938 (Aug. 1955).

Giauque, W. F,, J. E. Kunzler, and
E. W. Hornung. The Freezing
Point Method of Determining Free
Energies in a 2-Component System
Forming Compounds. Concentrated
Aqueous Sulfuric Acid. Journal of
the American Chemical Society, 78:
5482-5486 (Nov. 1956).

Hornung, E. W. and W. F. Giauque.
The Heat Capacities and Entropies
of Sulfuric Acid Tri- and Tetrahy-
drates. Journal of the American
Chemical Society, 77: 2983-2987
(June 1955).

UNIvERSITY OF CALIFORNIA, BERKELRY,
J. N. Prrrs, Jr.

Pitts, James N., Jr. Relations be-
tween Molecular Structure and
Photodecomposition Modes. Jour-
nal of Chemical Education, 34:
112-121 (Mar. 1957).

UNi1versiTY OF CALIFORNIA, Davis, T. L.
ALLEN

Allen, Thomas L. The Vapor
Pressure and Heat of Sublimation

mium-Iodine Bond Energy in Chro-
mous Iodide. Journal of the Amer-
ican Chemical Society, 78: 5476-
5478 (Nov. 1956).

Keefer, R. M., and Thomas L. Allen.
Absorption Spectra of I, and I in
CCL Solution. Journal of Chemical
Physics, 25: 1059-1061 (Nov. 1956).

UNIvERSITY OF CALIFORNIA, Davis, L. J.

AnprRews aND R. M. KEeEerer
Andrews, L. J. and R. M. Keefer.
The Kinetics of the Zinc Chloride-
Catalyzed Bromination of Polymeth-
ylbenzenes in Acetic Acid Solution.
Journal of the American Chemical
Society, 78: 4549-4553 (Sept. 1956).

Castro, C. E., and L. J. Andrews.
The Stabilities of 1,3,5-Trinitroben-
zene Complexes of Ortho Substituted
Biphenyls. Journal of the American
Chemical Society, 77: 5198 (1955).

Keefer, R. M., and L. J. Andrews.
The Bromination of Polymethylben-
zenes in Aqueous-Acetic Acid. Jour-
nal of the American Chemical So-
ciety, 78: 3637-3641 (Aug. 1956).

Keefer, R. M., and L. J. Andrews.
The Zinc Chloride-Catalyzed Re-
action of Polymethylbenzenes with
Iodine Monochloride in Acetic Acid
Solution. Journal of the American
Chemical Society, 78: 5623-5627
(Nov. 1956).

Ogimachi, N.,, L. J. Andrews, and
R. M. Keefer. The Cobrdination of
Polyalkylbenzenes with Silver Ion.
Journal of the American Chemical
Society, 78: 2210-2213 (May 1956).

Un1versiTy oF CALIFORNIA, Los ANGE-
Les, W. G. Younc
DeWolfe, R. H., and W. G. Young.
Substitution and Rearrangement Re-
actions of Allylic Compounds.
Chemical Reviews, 56: 753-901
(Aug. 1956).
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UNIVERISTY OF SOUTHERN CALIFORNIA,

Duke University, C. HAUSER
Brasen, Wallace R., and Charles R.

R. F, BrRowN

Berson, Jerome A. A Standard of
Absolute Configuration for Optically
Active Biphenyls. Journal of the
American Chemical Society, 78:
4170 (1956).

UNIVERSITY OF SOUTHERN CALIFORNIA,
J. DoNoHUE

Donohue, Jerry, and Gunther S.
Stent. An Identical Duplex Struc-
ture for Polynucleotides. Proceed-
ings of the National Academy of
Sciences, 42: 734-736 (Oct. 1956).

CARNEGIE INSTITUTE oF TECHNOLOGY,
P. Fucass:

Orning, A. A., and B. Greifer. In-
fra-Red Spectrum of the Solid Dis-
tillate from High Vacuum Pyrolsis
of a Bituminous Coal. Fuel, 35:
381-383 (July 1956).

University oF CHicaco, H. C. Urey

Donn, Bertram, and Harold C. Urey.
On the Mechanism of Comet Out-
bursts and the Chemical Composi-
tion of Comets. Astrophysical
Journal, 123: 339-342 (Mar. 1956).

University orF Connecricut, E. J.
SLOWINSKI

Bellis, Harold E., and Emil J. Slow-
inski, Jr. Application of Vapor
Chromatography to Infrared Spec-
troscopy of Liquids. Journal of
Chemical Physics, 25: 794 (Oct.
1956).

UNiversiTy oF DerLawarg, E. Dyer

Dyer, E., Oscar A. Pickett, Jr., Ster-
ling F. Strause, and Howard E. Wor-
rell, Jr. The Persulfate-Initiated
Oxidation of Vinyl Monomers in
Aqueous Solutions. Journal of the
American Chemical Society, 78:
3384-3388 (July 1956).

DrAkE University, W. H. CorrPock

Coppock, Willilam H. New Syn-
thesis of Aryl Esters in Aromatic
Acids. Journal of Organic Chem-
istry, 22: 325 (1957).

Hauser. Configurations of Diaster-
eoisomers of 2,3-Diphenylbutyroni-
trile Obtained in the a-Phenylethyla-
tion of Potassiophenylacetonitrile.
Journal of the American Chemical
Society, 79: 395-397 (Jan. 1957).

Brasen, Wallace R., Simon W. Kan-
tor, Philip S. Skell, and Charles R.
Hauser. Self-alkylation of a-Phenyl-
ethyl Chloride to Form Isomeric
Dimeric Halides and Dimeric Olefins
by Amide Ion. Isomerization of
cis-a,a-Dimethylstilbene to trans Iso-
mer. Journal of the American
Chemical Society, 79: 397401 (Jan.
1957).

Chambers, William J., Wallace R.
Brasen, and Charles R. Hauser.
Stereochemical Course in the Alkla-
tion of Phenylacetonitrile and Phen-
ylacetic Acid with Optically Active
a-Phenylethyl Chloride. Journal of
the American Chemical Society, 79:
879-881 (Feb. 1957).

Hauser, C. R,, and D. N. Van Eenam.
Alicyclic Amine from Rearrangement
of 2,4,6-Trimethylbenzyltrimethylam-
monium Ion and Its Reconversion to
Aromatic System. Journal of the
American Chemical Society, 78:

5698 (1956).

Hauser, Charles R., and Wallace R.
Brasen. Alkylations of Diphenylace-
tonitrile with Certain Halides by
Potassium Amide in Liquid Am-
monia. Dehydrocyanations of Poly-
phenyl Nitriles to Form Olefins.
Journal of the American Chemical
Society, 78: 82-83 (Jan. 1956).

Hauser, Charles R., and William J.
Chambers. Modes of Cleavage of
Ethyl Benzoyl- and Ethyl Mesitoyl-
dimethylacetate with Bases. Journal
of Organic Chemistry, 21: 1390-1391
(Dec. 1956).

Hauser, Charles R., and William J.

| Chambers. The Alkylation of Ethyl
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and fert-Butyl Acetates. Journal of
Organic Chemistry, 21: 1524-1525
(Dec. 1956).

Hauser, Charles R., and William J.
Chambers. The Alkylation of Ter-
tiary Esters of Dialkylacetic Acids by
Means of Alkali Amides. Synthesis
of Trialkylacetic Acids. Journal of
the American Chemical Society, 78:
3837-3841 (Aug. 1956).

DuqQuEesNE UNIvErsITY, K. C. SCHREIBER

Schreiber, Kurt C., and Sr. Mary
Claire Kennedy. Conjugation in the
Naphthalene System. I. Acidity of
Nitronaphols. Journal of the Ameri-
can Chemical Society, 78: 153-155
(Jan. 1956).

Schreiber, Kurt C., and Sr. Mary
Claire  Kennedy. 4-Methoxyl-1-
naphthalenemethanol. Journal of
Organic Chemistry, 21: 1310 (1956).

FrLorma StaTE UNIversity, E. GrUN-
WALD

Purlee, E. Lee, and Ernest Grunwald.
The Measurement of Acid Dissocia-
tion Constants and Ion-Pair Disso-
clation Constants in Solvents of
Intermediate Dielectric Constant,
Carboxylic Acids and Their Sodium
and Potassium Salts in 70% Dioxane~
30% Water. Journal of the Ameri-
can Chemical Society, 79: 1372-1376
(Mar. 1957).

Purlee, E. Lee and Ernest Grunwald.
The Poteniometric Measurement of
Ion-Pair Dissociation Constants.
HC1, NaCl and KC1 in 70% Diox-
ane-30% Water. Journal of the
American Chemical Society, 79:
1366-1372 (Mar. 1957).

Frora StaTE UNIvERsiTY, W. HERZ

Braun, B. H., Werner Herz, and K.
Rabindran. The Structure of Tenu-
lin. Journal of the American Chem-
ical Society, 78: 4423-4429 (Sept.
1956).
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Herz, Werner. Azulenes. VII. A
Novel Rearrangement in the Syn-
thesis of Azulenes. Journal of the
American Chemical Society, 78:
1485-1494 (Apr. 1956).

ForoHAM UNIvERrsiTty, C. F. FERRARO

AND

T. S. Laszro

Laszlo, Tibor. Some Considerations
for the Selection of Materials for
Containing High Temperatures. pp.
116-119. In: Proceedings of the
Symposium; High Temperature—A
Tool for the Future held at Berkeley,
California, June 25-27, 1956, 1956.

Laszlo, Tibor S. Solar Furnace in
High-Temperature Research.
Science, 124: 797-800 (Oct. 1956).

GeorcIA INSTITUTE oF TECHNOLOGY, J.
Hine

Hine, Jack, and Paul Langford. The
Effect of Halogen Atoms on the Re-
activity of Other Halogen Atoms in
the Same Molecule. VII. The Re-
action of g-Haloethyl Bromides with
Sodium Hydroxide. Journal of the
American Chemical Society, 78:
5002-5004 (Oct. 1956).

Harvarp UNiversiTy, G, B. KisTiakow-

SKY

Kistiakowsky, G. B., and P. H. Kydd.
Gaseous Detonations. IX. A Study
of the Reaction Zone by Gas Density
Measurements. Journal of Chemical
Physics, 25: 824-835 (Nov. 1956).

HarvarD UNiversiTy, F. C. UHLE

Uhle, Frederick C., and Louis S. Har-
ris. The Synthesis of a-Methylamino

Acids. Journal of the American
Chemical Society, 78: 381-384
(1956).

Uhle, Frederick C., and Louis S. Har-
ris. The Synthesis and Cyclization
of «a-Methylamino-g-(4-carboxy-3-in-
dole)-proprionic Acid. Journal of
the American Chemical Society. 79:
102-109 (Jan. 1957).
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InLiNnois InNstITUTE Oor TECHNOLOGY,
S. E. Woop

Wood, Scott E., and Oscar Sandus.
The Volume of Mixing of Binary
Mixtures. IV. Benzene-2,2,4-Tri-
methylpentane (Isodctane), Journal
of Physical Chemistry, 60: 801-803
(June 1956).

UNIvERsITY OF ILLINOIS, J. C. BAILAR, Jr.

Das Sarma, B., and John C. Bailar,
Jr. Partial Resolution of Diamines,
Amino Acids and Dicarboxylic Acids
Through Coordination with Optically
Active Complexes. Journal of the
American Chemical Society, 78: 895~
897 (1956).

Das Sarma, Basudeb. The Structure
of Copper Monoglutamate. Journal
of the American Chemical Society,
78: 892-894 (Mar. 1956).

INDIANA UnNiversrTy, V. J. SHINER, Jr.

KaAN
AND

Shiner, V. J., Jr. Deuterium Isotope
Rate Effects and Steric Inhibition of
Hyperconjugation. Journal of the
American Chemical Society, 78:
2653 (1956).

Shiner, V. J., Jr., and C. J. Verbanic.
Solvent Effects on the Rates of Solvo-
lysis of Some Alkylbenzhydryl Chlor-
ides. Journal of the American
Chemical Society, 79: 369-373 (Jan.
1957).

Shiner, V. J., Jr., and C. J. Verbanic.
The Effects of Deuterium Substitu-
tion on the Rates of Organic Reac-
tions. IV. Solvolysis of p-Deutero-
alkyl Benzhydryl Chlorides. Journal
of the American Chemical Society,
79: 373-375 (Jan, 1957).

SAS STATE COLLEGE OF AGRICULTURE
APPLIED SCIENCES, S. SEARLES, ]Jr.

Searles, Scott, Jr., Kenneth A. Pol-
lart, and Frank Block. Oxetanes.
VII. Synthesis from 1,3,-Diols. Re-
actions of Oxetanes and of 1,3-Bu-
tanediol with Hydrogen Chloride,
Hydrogen Bromide and Acetyl Chlo-

UNIVERSITY OF
PuiLLips

ride. Journal of the American
Chemical Society, 79: 952-956 (Feb.
1957).

Searles, Scott, Jr., Kenneth A. Pol-
lart, and Eugene F. Lutz. Oxetanes,
VI. Reductive Cleavage and Sub-
stituent Effects. Journal of the
American Chemical Society, 79:
948-951 (Feb. 1957).

UNi1versity or Kansas, W. E. McEwen

Gudmundsen, Cathryn H., and Wil-
liam E. McEwen. A Kinetic Investi-
gation of the Acid-Catalyzed Rear-
rangement of Benzhydryl Azides and
1,1-Diarylethyl Azides. Journal of
the American Chemical Society, 79:
329-334 (Jan. 1957).

LouisviLre, J. P.
Phillips, J. P. and E. M. Barrall.
Betti Reactions of Some Phenols.
Journal of Organic Chemistry, 21:
692 (1956).

Phillips, J. P., E. M. Barrall, and
Richard Breese. Some Derivatives of
8-Quinolinol. Transactions of the
Kentucky Academy of Science, 17:
135-139 (Dec. 1956).

UNiversITY oF LoulsviLLe, R. H. WiLey

Wiley, Richard H. and H. G. Ellert.
2-Pyrones. XXIV. Derivatives of
a,8-Dimethylglutaconic Anhydride.
Journal of Organic Chemistry, 22:
330 (1957).

Wiley, Richard H. and J. G. Esterle.
2-Pyrones. XXIII. 4-Methyl-6-(2-
methylpropenyl)-2-pyrone.  Journal
of Organic Chemistry, 21: 1335
(1956).

Wiley, Richard H.,, C. H. Jarboe,
H. G. Ellert, H. Kraus, E. J. Hit-
tinger, C. L. DeSilva, and S. C. Slay-
maker. 2-Pyrones. XX. Carboxyde-
hydroacetic Acid and Its Derivatives.
Journal of Organic Chemistry, 21:
686—688 (June 1956).
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Wiley, Richard H., Stephen C. Slay-
maker, and Harold Kraus. Dime-
thylhydrazones of Aliphatic Aro-
matic, and Heterocyclic Aldehydes
and Their Infrared Absorption Char-
acteristics. Journal of Organic
Chemistry, 22: 204-207 (Feb. 1957).

LoyvorLa UnNiversrTy, J. L. HUusToN
Huston, J. L. A Tracer Study of
Liquid Phosgene as an Acid-Base
Solvent. Journal of Inorganic and
Nuclear Chemistry, 2: 128-134
(1956).

Huston, John L. and Charles E.
Lang. Aluminium Chloride as a
Solvo Acid and Friedel-Crafts Cata-
lyst. Journal of Inorganic Nuclear
Chemistry, 4: 30-39 (1957).

Uni1versiTY or MaINE, R. DuNLAP
Vreeland, Jay and Robert Dunlap.
The Ternary System: Perfluorotri-n-
Butylamine-2,2,4-Tri-Methylpentane-
Nitroethane. Journal of Physical
Chemistry, 61: 329 (1957).

MiLLikiNn UNiversiTy, C. WEATHERBEE
Weatherbee, Carl, Richard Temple,
and W. J. Burke. A New Approach
to Tertiary p-Chloroalkylamines.
Synthesis of S-Chloroalkylamino-
methyl-hydroquinones. Journal of
Organic Chemistry, 21: 1138-1141
(Oct. 1956).

UnNiversity oF MINNEsoTa, I. M. KoL-

THOFF
Kolthoff, I. M,, and A. M. Shams
El Din. Reduction of Hexavalent
Chromium at the Rotated Platinum
Electrode. Permeability of the Film
Formed. Journal of Physical Chem-
istry, 60: 1564-1568 (Nov. 1956).

UniversiTy orF NEBraska, N. H. Crom-
WELL
Cromwell, Nocrman H., Roger P.
Cahoy, William E. Franklin, and
Gerald D. Mercer. Ethylenimine
Ketones. XI. Steric Controls in the
Formation of Isomeric Ethylenimine

Ketones. Journal of the American
Chemical Society, 79: 922-926 (Feb.
1957).

Cromwell, Norman H., Kenneth E.
Cook, and Paul L. Creger. Reac-
tions of g-Benzoylacrylic Acid and
Its Methyl Ester with Hydrazines.
Absorption Spectra Studies. Jour-
nal of the American Chemical So-
ciety, 78: 44164419 (Sept. 1956).

Cromwell, Norman H., Paul L.
Creger, and Kenneth E. Cook.
Studies with the Amine Adducts of
p-Benzoylacrylic Acid and its Methyl
Ester. Journal of the American
Chemical Society, 78: 4412-4416
(Sept. 1956).

Cromwell, Norman H., and Stanley
J. Davis. The Chemistry of Deriva-
tives of 2-Benzaltetralone. I. A
Novel Rearrangement Leading to 2-
Substituted-1-naphthols. Journal of
the American Chemical Society, 79:
230-234 (Jan. 1957).

Mohrbacher, Richard J., and Nor-
man H. Cromwell. Cyclopropyl Ke-
tones. I. Synthesis and Spectra of
1-Aroyl-2-arylcyclopropanes.  Jour-
nal of the American Chemical So-
ciety, 79: 401-408 (Jan. 1957)

STATE UNIversity or NEw YORK,
M. Szwarc

Buckley, R. P., F. Leavitt, and
M. Szwarc. Reactions of Methyl
Radicals with Substrates Acting as
Hydrogen Donors and as Methyl
Radical Acceptors. Journal of the
American Chemical Society, 78:
5557-5560 (Nov. 1956).

Buckley, R. P.,, A. Rembaum, and
M. Szwarc. Methyl Affinities of
Vinyl Monomers. Ethylene and Its
Homologues. Journal of Polymer
Science, 24: 135-160 (1957).

Buckley, R. P, and M. Szwarc.
Methyl Affinities of Ethylene, Tetra-
fluoroethylene and Tetrachloroethy-
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lene. Journal of the American
Chemical Society, 78: 5696 (1956).

Heilman, W. J., A. Rembaum, and
M. Szwarc. Addition of Methyl
Radicals to Substituted Benzenes.

Journal of the Chemical Society:
1127-1130 (Mar. 1957).

Szwarc, M. The Character of
Bonding of Radicals to Aromatic and
Olefinic Compounds. Journal of
Physical Chemistry, 61: 40—45 (Jan.
1957).

Szwarc, M., and F. Leavitt. Re-
activities of Twisted or Stretched
C=C Double Bonds. Journal of the
American Chemical Society, 78:
3590-3593 (Aug. 1956).

Smid, J., A. Rembaum, and M.
Szwarc. The Role of Solvents in
the Decomposition of Propionyl and
Butyryl Peroxides. Journal of the

American Chemical Society, 78:
3315-3322 (July 1956).
Smid, J., and M. Szwarc. Ethyl

Affinities of Aromatic and Olefinic
Compounds. Journal of the Ameri-
can Chemical Society, 78: 3322-3325
(July 1956).

NorTHWESTERN UNi1veERrsiTY, FRED
Basoro

Basolo, Fred, William R. Matoush,
and Ralph G. Pearson. Mechanism
of Substitution Reactions in Com-
plex Ions. XI. Rates of Hydrolysis
and Racemization of Difluoro-bis-
(ethylenediamine)-cobalt (III).
Journal of the American Chemical
Society, 78: 4883-4886 (Oct. 1956).

Matoush, William R., and Fred
Basolo. Resolution and Synthesis of
an Optically Active Fluoro Complex.
Recueil des Travaux Chimiques des
Pays-Bas, 75: 580-584 (June 1956).

Matoush, William R., and Fred
Basolo. Synthesis and Properties of

Some Fluoro-bis-(ethylenediamine)-
cobalt (III) Complexes. Journal of
the American Chemical Society, 78:
3972-3976 (Aug. 1956).

NorTHWESTERN UNIVERSITY, A. A.
Frost

Frost, Arthur A. Delta-Function
Model. 1. Electronic Energies of
Hydrogen-Like Atoms and Diatomic
Molecules. Journal of Chemical
Physics, 25: 1150-1154 (Dec. 1956).

Frost, Arthur A., and Frances E. Le-
land. Delta-Potential Function
Model. II. Aromatic Hydrocarbons.
Journal of Chemical Physics, 25:
1154-1160 (Dec. 1956).

Frost, Arthur A., and Peter G. Lykos.
Derivation of the Virial Theorem

from the Generalized Hellmann-
Feynman Theorem. Journal of
Chemical Physics, 25: 1299-1300

(Dec. 1956).

PENNSYLvVANIA STATE UNIVERSITY, J. G.
AsToN AND J. EISENSTEIN

Aston, J. G., J. J. Fritz, and S. Seki.
Organic Free Radicals in the Solid
State. Journal of the American
Chemical Society, 79: 1000 (1957).

Fritz, J. J,, and H. L. Pinch. Heat
Capacity and Magnetic Susceptibility
of Vanadium (III) Ammonium
Alum from 1.1 to 20° K. Journal of
the American Chemical Society, 78:
6223-6225 (Dec. 1956).

PenNsyLvaNIA STtaTE UNIvERSITY, N. C.
DenNo

Deno, N. C., and W. L. Evans. Car-
bonium Ions. IV. Deuterium Exper-
iments with Triarylmethyl Cations.
Journal of the American Chemical
Society, 78: 582-584 (Feb. 1956).

PriNnceTON UNiversiTy, E. C. TayLor,

Ir.

Taylor, E. C., Jr., and Norman W.
Kalenda. The Synthesis of Pyrimido
[4,5—b] Quinolines. Journal of the
American Chemical Society, 78:
5108-5115 (Oct. 1956).
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Purbue REsearce Founpartion, R. A.

BENKESER

Benkeser, Robert A, and Rex B.
Gosnell. The Question of Orienta-
tion in the Introduction of the Tri-
phenylmethyl Radical into Solvent
Substrates of Toluene, Chlorobenzene
and Methyl Benzoate. The Trityla-
tion of Aromatic Rings Containing
Deactivating Groups. Journal of the
American Chemical Society, 78:
4914-4916 (Oct. 1956).

Purbue Researcu FounpaTtion, H. C.
BrownN

Brown, Herbert C. Chemical Effects
of Steric Strains. A Centenary Lec-
ture Delivered at Burlington House
on June 2, 1955. Journal of the
Chemical Society: 1248-1268 (May
1956).

Brown, Herbert C. Effets stériques
dans les réactions de substitutions.
Bulletin de la Société Chimique de
France, 7: 980-986 (1956).

Brown, Herbert C., and George Ham.
The Effects of Ring Size on the Rate
of Acetolysis of the Cycloalkyl p-
Toluene and p-Bromobenzenesul-
fonates. Journal of the American
Chemical Society, 78: 2735-2739
(June 1956).

Brown, Herbert C., Edward J. Mead,
and B. C. Subba Rao. A Study of
Solvents for Sodium Borohydride
and the Effect of Solvent and the
Metal Ion on Borohydride Reduc-
tions. Journal of the American
Chemical Society, 77: 6209-6213
(Dec. 1955).

Brown, Herbert C., Ichiro Moritani,
and M. Nakagawa. Steric Effects in
Elimination Reactions. VI. The Ef-
fect of the Steric Requirement of the
Alkyl Group on the Direction of Bi-
molecular Elimination. Journal of
the American Chemical Society, 78:
2190-2193 (May 1956).

tion Reactions. VIII. The Effect
of the Steric Requirements of Pyri-
dine Bases on the Direction of the
Elimination Reaction. Journal of
the American Chemical Society, 78:
2197-2199 (May 1956).

Texas SourHErRN UNIversity, R. F.
WiLsoN

Wilson, Ray F., and Thornton
Rhodes. Amperometric Determi-
nation of Zirconium with 1-Nitroso-
2-Naphthol. Analytical Chemistry,
28: 1199-1200 (July 1956).

Wilson, Ray F., and Louberta E.
Wilson. Interaction of Platinum
Group Elements with 1,2,3-Benzo-
triazole. Analytical Chemistry, 28:
93-96 (Jan. 1956).

Wilson, Ray F., and Louberta E.
Wilson. Preparation of Palladium
(II) Chloride-1,2,3-Benzotriazole
Coordination Compounds. Journal

of the American Chemical Society,
77: 6204 (1955).

Wilson, Ray F.,, and Louberta E.
Wilson. Spectrophotometric Study
of Zirconyl-1-Nitroso-2-Naphthol
Complexes. Texas Journal of Sci-
ence, 7: 454460 (Dec. 1955).

Wilson, Ray F., Louberta E. Wilson,
and Lawrence J. Baye. Interaction
of Palladium (II) Nitrate and of
Palladium (II) Sulfate Solutions
with 1,2,3-Benzotriazole. Journal of
the American Chemical Society, 78:
2370-2371 (June 1956).

TurLaNeE UNIversiTy, Josepr H. Bover

Boyer, J. H., R. Borgers, and L. T.
Wolford. The Azomethine Linkage
of Pyridine in Ring-Closure Isomeri-
zations. Journal of the American
Chemical Society, 79: 678-680 (Feb.
1957).

University or Utar, H. EvriNe

Eyring, H,, R. S. Barker, and R. L.
Snow. Energy Calculations of
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Multiple Hydrogen-Atom Systems by
VB and MO Methods. Journal of
Chemical Physics, 23: 1686-1689.
(Sept. 1955).

Eyring, Henry, and Merrill Wallen-
stein. A Kinetic Treatment of
Saturation and Condensation Statis-
tics. Proceedings of the National
Academy of Sciences, 39: 138-145
(Mar. 1953).

University or VerMoNT, C. D. Cooxk.
Cook, Clinton D., and Bruce E. Nor-
cross. Oxidation of Hindered Phe-
nols. V. The 2,6-Di-t-butyl-4-iso-
propyl and  -4-sec-Butylphenoxy
Radicals. Journal of the American
Chemical Society, 78: 3797-3799
(Aug. 1956).

UNIVERSITY OF VIRCINIA, L. G. HEPLER.
Belew, John S., and Loren G. Helper.
Acid Dissociation and Tautomerism
of 1,1-Dinitroparaffins. Journal of
the American Chemical Society, 78:
4005-4007 (Aug. 1956).

BricraM YounNg UNiversITY,
GOATES
Goates, J. Rex, and Kenneth An-
derson. Acidic Properties of Quartz.
Soil Science, 81: 277-282 (Apr.
1956).

Goates, J. Rex, Kenneth H. Ander-
son, and Conrad P. Willis. Titra-
tion of Clay Minerals. Soil Science,
81: 371-378 (May 1956).

J. R.

WasmingToN University, St. Louis,
Mo., A. C. WaHL
Sheppard, John C., and Arthur C.
Wahl. Kinetics of the Manganate-
Permanganate Exchange Reaction.
Journal of the American Chemical
Society, 79: 1020~1024 (Mar. 1957).

UNIVERSITY OF WASHINGTON, SEATTLE,
D. F. EcGErs, Jr.
Dudley, F. B,, G. H. Cady, and D. F.
Eggers, Jr. Pentafluorosulfur Hypo-

fluorite and Thionyl Tetrafluoride.
Journal of the American Chemical
Society, 78: 1553-1557 (Apr. 1956).

Wayne University, C. DjERASSI
Djerassi, Carl, C. H. Robinson, and
D. B. Thomas. Terpenoids. XXV.
The Structure of the Cactus Triter-
pene Dumortierigenin. Journal of
the American Chemical Society, 78:
5685-5691 (Nov. 1956).

University or WisconsiN, C. F.
CurTiss
Curtiss, C. F. Kinetic Theory of
Nonspherical Molecules. Journal of
Chemical Physics, 24: 225-241 (Feb.

1956).

University or WisconsiN, W. S.

Jounson

Johnson, William S. and Duff S. Al-
len, Jr. Stereochemical Control of
Angular Methylation. A Stercose-
lective Total Synthesis of a 9,11-
Dehydrosteroid. Journal of the
American Chemical Society, 79:
1261 (1957).

Johnson, William S., David G. Mar-
tin, Raphael Pappo, Stephen D.
Darling, and Robert A. Clement. A
Novel Stereoselective Approach to
the C/D Ring System of Steroids.
Proceedings of the Chemical Society:
58-59 (Feb. 1957).

Johnson, William S., and others.
Steroid Total Synthesis-Hydrochry-
sene Approach. Parts I-X. Jour-
nal of the American Chemical So-
ciety, 78: 6278-6361 (Dec. 1956).

YarLeE University, L. ONSAGER
Donnelly, R. J.,, and O. Penrose.
Oscillations of Liquid Helium in a
U-Tube. Physical Review, 103:
1137-1144. (Sept. 1956).

Penrose, Oliver, and Lars Onsager.
Bose-Einstein Condensation and Li-
quid Helium. Physical Review,
104: 576-584 (Nov. 1956).
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UNiveErsiTY OoF CALIFORNIA, Los AN-
GELES, J. KAPLAN
Frenkiel, Francois N. Geophysics.
Possibilities and Significance of High-
Speed Computing in Meteorology.
Journal of the Washington Academy
of Sciences, 46: 33-37 (Feb. 1956).

UNIvERSITY OF CALIFORNIA, Los AN-

GELES, F. J. TurNER
Turner, Francis J., David T. Griggs,
R. H. Clark, and Roberta H. Dixon.
Deformation of Yule Marble. Part
VII: Development of Oriented Fab-
rics at 300° C-500° C. Bulletin of
the Geological Society of America,
67: 1259-1294 (Sept. 1956).

CARNEGIE INSTITUTE OF WASHINGTON
Vestine, E. H. Theoretical Geo-
physics.  Science, 124: 234-236
(Aug. 1956).

CorLuMBIiA UnNiversrTy, D. B. ErRIcsON
Ericson, David B., Wallace S.
Broecker, J. Laurence Kulp, and
Goesta Wollin.  Late-Pleistocene
Climates and Deep-Sea Sediments.
Science, 124: 385-389 (Aug. 1956).

Ericson, David B., and Goesta Wol-
lin. Micropaleontological and Iso-
topic Determinations of Pleistocene
Climates.  Micropaleontology, 2:
257-270 (July 1956).

Jouns Horrins University, R. B.
MONTGOMERY
Cochrane, John D. The Frequency
Distribution of Surface-Water Char-
acteristics in the Pacific Ocean.
Deep-Sea Research, 4: 45-53 (1956).

Montgomery, R. B. Characteristics
of Surface Water at Weather Ship J.
Deep-Sea Research, 3: 331-334
(1955).

MassacHuserTs INSTITUTE oF TECH-
NoLoGY, M. J. BUERGER
Buerger, M. J. The Arrangement
of Atoms in Crystals of the Wol-
lastonite Group of Metasilicates.
Proceedings of the National Academy

of Sciences, 42:
1956).

Hahn, Theodor, and M. J. Buerger.
The Detailed Structure of Nepheline,
KNasALSiOw. Zeitschrift fiir Kris-
tallographie, 106: 308-338 (Apr.—
May 1955).

Pearson, A. David, and M. J. Buerger.
Confirmation of the Crystal Structure
of Pentlandite. American Mineralo-
gist, 41: 804805 (1956).

PaLeoNTOLOGICAL RESEARCH INSTITU-

TION, J. D. McCLEAN, Jr.
McLean, James D., Jr. The Foram-
inifera of the Yorktown Formation
in the York-James Peninsula of Vir-
ginia, with Notes on the Associated
Mollusks. Bulletins of American
Paleontology, 36: 261-394 (Sept.
1956).

PENNSYLVANIA STATE UNIVERSITY, R.
Roy
Majumdar, A. J., and Rustum Roy.
Fugacities and Free Energies of COs
at High Pressures and Temperatures.
Geochimica et Cosmochimica Acta,
10: 311-315 (1956).

Majumdar, A. J., and Rustum Roy.
The System Ca0-AlO;-H,O. Journal
of the American Ceramic Society,
39: 434442 (Dec. 1956).

WasHiNgTON UNiversiTy, St. Louis,

Mo., H. N. ANDREWS, JRr.
Andrews, Henry N., and Karen S.
Alt. Crocalophyton a New Fossil
Plant from the New Albany Shale,
with Some Comments on the Origin
of Land Vascular Plants. Annals of
the Missouri Botanical Garden, 43:
355-378 (Nov. 1956).

UNIVERSITY OF WASHINGTON, SEATTLE,

T. J. Caow anp T. G. THOMPSON
Thompson, Thomas G., and Tsiahwa
J. Chow. The Strontium-Calcium
Atom Ratio in Carbonate-Secreting
Marine Organisms. pp. 20-39. In:
Papers in Marine Biology and Ocean-
ography, London, Pergamon Press
Ltd., 1956.

113-116 (Mar.
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West VireiNiA University, MirtoN
Hearp
Heald, Milton T. Cementation of
Triassic Arkoses in Connecticut and
Massachusetts. Bulletin of the Ge-
ological Society of America, 67:

1133-1154 (Sept. 1956).

Engineering

UNIVERSITY OF CALIFORNIA, BERKELEY,

E. G. THOMSEN
Creveling, J. H., T. F. Jordan, and
E. G. Thomsen. Some Studies of
Angle Relationships in Metal Cutting.
Transactions of the American Society
of Mechanical Engineers: 127-138
(Jan. 1957).

UNIvErsITY ofF IrriNois, J. W. Wesr-
WATER
Perkins, A. S., and J. W. Westwater.
Measurements of Bubbles Formed in
Boiling Methanol. American Insti-
tute of Chemical Engineers Journal,
2: 471476 (Dec. 1956).

Pramuk, F. S., and J. W. Westwater,
Effect of Agitation on the Ciritical
Temperature Difference for a Boiling
Liquid. Chemical Engineering Prog-
ress Symposium Series, 52: 79-83
[1956].

StaNrORD UNIVERSITY, KARL KLOTTER
Klotter, Karl. How to Obtain
Describing Functions for Nonlinear
Feedback Systems. Transactions of
the American Society of Mechanical
Engineers: 509-512 (Apr. 1957).

STevens INSTITUTE oF TECHNOLOGY,
S. F. Borc
Borg, Sidney F. Some Contributions
to the Wedge-Water Entry Problem.
Proceedings of the American Society
of Civil Engineers, Paper 1214: 1-28
(May 1957).

Mathematics

AraBaMa PoLyTecuNic INstITUTE, H.
Wanoc
Wang, Hsien-Chung. Discrete Sub-
groups of Solvable Lie Groups I. An-

nals of Mathematics, 6¢4: 1-19 (July
1956).

AMERICAN MATHEMATICAL SOCIETY
Chern, Shiing-Shen. Scientific Re-
port on the Second Summer Institute,
Part II. Complex Manifolds. Bul-
letin of the American Mathematical
Society, 62: 102-117 (Mar. 1956).

Martin, W. T.,, S. S. Chern, and
Oscar Zariski. Scientific Report on
the Second Summer Institute, Several
Complex Variables. Bulletin of the
American Mathematical Society, 62:
79-141 (Mar. 1956).

BrownN University, H. Feperer aAND
W. S. Massey
Federer, Herbert. A Study of Func-
tion Spaces by Spectral Sequences.
Transactions of the American Mathe-
matical Society, 82: 340-361 (July
1956).

BrowN UNIVERsITY, BJARNI JONSSON
Jénsson, Bjarni. Distributive Sublat-
tices of a Modular Lattice. Pro-
ceedings of the American Mathe-
matical Society, 6: 682-688 (Oct.
1955).

UniversiTy oF CALIFORNIA, BERKELEY,
J. G. VAN per Corpur
Van der Corput, J. G. Asymp-
totic Developments. I. Fundamental
Theorems of Asymptotics. Journal
D’Analyse Mathématique, 4: 341~
418 (1954-56).

Van der Corput, J. G. Asymptotics.
IVa. The Multiplication-Interpola-
tion Method. Proceedings Koninkl.
Nederl. Akademie van Wetenschap-
pen—Amsterdam, Series A, 59, No. 2
and Indag. Math.,, 18: 129-142
(1956).

Van der Corput, J. G, and L. O.
Heflinger. On the Inequality of
Mathieu. Proceedings Koninkl.
Nederl. Akademie van Wetenschap-
pen—Amsterdam, Series A, 59, No. 1
and Indag. Math,, 18: 15-20 (1956).
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UNIVERSITY OF SOUTHERN CALIFORNIA,

L. A. HENkIN
Henkin, L. The Representation
Theorem for Cylindrical Algebras.
pp. 85-97. In: Studies in Logic and
the Foundations of Mathematics,
Mathematical Interpretation of For-
mal Systems, Amsterdam, North-
Holland Publishing Co., 1955.

Henkin, Leon. A Generalization of
the Concept of @-Consistency. Jour-
nal of Symbolic Logic, 19: 183-196
(Sept. 1954).

Henkin, Leon. Boolean Representa-
tion through Propositional Calculus.
Fundamenta Mathematicae, 41/: 89—
96 (1954). '

CARNEGIE INSTITUTE OF TECHNOLOGY, A.
ScHILD
Dorn, W. S,, and A. Schild. A Con-
verse to the Virtual Work Theorem
for Deformable Solids. Quarterly of
Applied Mathematics, 14: 209-213
(July 1956).

Schild, A. On Gravitational Theories
of Whitehead’s Type. Proceedings
of the Royal Society, A, 235: 202—
209 (1956).

University of CHicAco, P. R. Harmos
Halmos, P. R. Algebraic Logic.
ITI. Predicates, Terms, and Opera-
tions in Polyadic Algebras. Transac-
tions of the American Mathematical
Society, 83: 430-470 (Nov. 1956).

Halmos, Paul R. Predicates, Terms,
Operations, and Equality in Polyadic
Boolean Algebras. Proceedings of
the National Academy of Sciences,
42: 130-136 (Mar. 1956).

Halmos, Paul R. The Basic Concepts
of Algebraic Logic. American Math-
ematical Monthly, 63: 363-387
(June-July 1956).

UnNiversiTY or Cuicaco, S. MacLANE
AND S. S, CHERN
Spanier, E. The Homology of Kum-
mer Manifolds. Proceedings of the

446243—57—20

American Mathematical Society, 7:
155-160 (Feb. 1956).

Spanier, E. H. Duality and S-
Theory. Bulletin of the American
Mathematical Society, 62: 194-203
(May 1956).

Spanier, E. H., and J. H. C. White-
head. Duality of Homotopy Theory.
Mathematika, 2: 56-80 (1955).

Spanier, E. H., and J. H. C. White-
head. Obstructions to Compression.
Quarterly Journal of Mathematics,
Oxford, 6: 91-100 (June 1955).

Universitry or CHIcaGo, A. WENL

Matsusaka, T. The Criteria for Al-
gebraic Equivalence and the Torsion
Group. American Journal of Mathe-
matics, 79: 53-66 (Jan. 1957).

Matsusaka, Teruhisa. Polarized Va-
rieties, the Fields of Moduli and
Generalized Kummer Varieties of
Abelian Varieties. Proceedings of
the Japan Academy, 32: 367-372
(1956).

University or ConNEcTICUT, R. D.
SCHAFER

Kleinfeld, Erwin. Generalization of
a Theorem on Simple Alternative

Rings. Portugaliae Mathematica,
14: 91-94 (1955).

Kleinfeld, Erwin. Standard and Ac-
cessible Rings. Canadian Journal of
Mathematics, 8: 335-340 (1956).

DarTMOUTH COLLEGE, J. G. KEMENY

Kemeny, John G., Oskar Morgen-
stern, and Gerald L. Thompson. A
Generalization of the Von Neumann
Model of an Expanding Economy.
Econometrica, Journal of the Econ-
ometric Society, 24: 115-135 (Apr.
1956).

McCarthy, John. Measures of the
Value of Information. Proceedings
of the National Academy of Sciences,
42: 654—-655 (Sept. 1956).
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UNIVERSITY OF GEORGIA, M. K. ForrT, Jr.
Fort, M. K,, Jr. Essential Mappings.
American Mathematical Monthly,
63: 238-241 (Apr. 1956).

Fort, M. K., Jr. Extensions of Map-
pings into n-Cubes. Proceedings of
the American Mathematical Society,
7: 539-542 (June 1956).

Fort, M. K., Jr. The Embedding of
Homeomorphisms in Flows. Pro-
ceedings of the American Mathemati-
cal Society, 6: 960-967 (Dec. 1955).

HaverrorD CoLLEGE, R. C. JAMES
James, R. C. Projections in the
Space (m). Proceedings of the
American Mathematical Society, 6:
899-902 (Dec. 1955).

UnN1versITY oF ILLiNOIS, A. H. TAuB
Taub, A. H. Isentropic Hydrody-
namics in Plane Symmetric Space-
Times. Physical Review, 103: 454
467 (July 1956).

University or ILLiNors, C. T. Yane
Montgomery, D., H. Samelson, and
C. T. Yang. Exceptional Orbits

of Highest Dimension. Annals of
Mathematics, 64: 131-141 (July
1956).

Montgomery, D., H. Samelson, and
C. T. Yang. Groups on E* with
(n—2)-Dimensional Orbits. Pro-
ceedings of the American Mathemati-
cal Society, 7: 719-728 (Aug. 1956).

Montgomery, Deane, and Hans Sam-
elson. A Theorem on Fixed Points
of Involutions in S®. Canadian Jour-
nal of Mathematics, 7: 208-220
(1955).

INpiIANA University, V. Hravaty, E.
Horr, anD J. W. Younes.
Hlavaty, VAclav. The Elementary
Basic Principles of the Unified Theory
of Relativity. C,; General Case.
Journal of Rational Mechanics and
Analysis, 5: 419-472 (May 1956).

INSTITUTE FOR ADVANCED STUDY, S.
CHERN
Chern, Shiing-Shen. An Elementary
Proof of the Existence of Isothermal
Parameters on a Surface. Proceed-
ings of the American Mathematical
Society, 6: 771-782 (Oct. 1955).

Chern, Shiing-Shen. On Special
w-Surfaces. Proceedings of the
American Mathematical Society, 6:
783-786 (Oct. 1955).

INsTITUTE POR ADVANCED STUDY, L.
EHRENPREIS
Ehrenpreis, Leon. On the Theory
of Kernels of Schwartz. Proceed-
ings of the American Mathematical
Society, 7: 713-718 (Aug. 1956).

Ehrenpreis, Leon. Sheaves and
Differential Equations. Proceedings
of the American Mathematical So-
ciety, 7: 1131-1138 (Dec. 1956).

Ehrenpreis, Leon. Theory of Distri-
butions for Locally Compact Spaces.
Memoirs of the American Mathemat-
ical Society, No. 21, 1956, 80 pp.

INSTITUTE FOR ADVANCED STUDY, IRVING
SEcAL
Segal, I. E. Tensor Algebras Over
Hilbert Spaces. II. Annals of Math-
ematics, 63: 160-175 (Jan. 1956).

. Segal, I. E. Uniqueness of the
Fine-Structure Constant. Proceed-
ings of the National Academy of
Sciences, 41: 1103-1107 (Dec.
1955).

Jouns Hopkins University, W. CHOW
Chow, Wei-Liang. On Equivalence
Classes of Cycles in an Algebraic
Variety. Annals of Mathematics,
64: 450-479 (Nov. 1956).

KenTucky REsearcr FounpaTion, V.
F. CowLiNG
Cowling, V. F. On Analytic Func-
tions Having a Positive Real Part
in the Unit Circle. American
Mathematical Monthly, 63: 329-330
(May 1956).
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Cowling, V. F. On Borel Summa-
bility. Journal of the London Math-
ematical Society, 3I: 369-373
(1956).

Cowling, V. F. On the Euler Sum-
mability of a Class of Dirichlet Se-
ries. Tohoku Mathematical Jour-
nal, 7: 240-242 (Dec. 1955).

KenvoN CorLrece, O. M. Nixopyu
Nikodym, Otton Martin. On Ex-
tension of a Given Finitely Additive
Field-Valued, Non Negative Meas-
ure, on a Finitely Additive Boolean
Tribe, to Another Tribe More Am-
ple. Rendiconti del Seminario
Matematico della Universitd di
Padova, 26: 232-327 (1956).

UniversiTy OF MicHIGAN, WILFRED

KAPLAN '
Kaplan,
by Entire
Mathematical Journal,
(1955-56).

Kaplan, Wilfred. Curve Families
and Riemann Surfaces. pp. 425-
432. In: Lectures on Functions of
a Complex Variable, Ann Arbor,
Mich., University of Michigan Press,
1955.

Kaplan, Wilfred. Extensions of the
Gross Star Theorem. Michigan
Mathematical Journal, 2: 105-108
(1953-54).

UniversiTy oF MicHIGAN, L. TorRNHEIM
Tornheim, Leonard. Approxima-
tion by Families of Functions.
Proceedings of the American Mathe-
matical Society, 7: 641-643 (Aug.
1956).

Wilfred. Approximation
Functions. Michigan
3: 43-52

MorcaN StaTE CoLrLece, L. I. MisHOE
Mishoe, L. I, and G. C. Ford. On
the Limit of the Coefficients of the
Eigenfunction Series Associated with
a Certain Non-Self-Adjoint Differ-
ential System. Proceedings of the
American Mathematical Society, 7:
260-266 (Apr. 1956).

NorTEHWESTERN UNIVERSITY, R. P. Boas,
Ir.
Boas, R. P., Jr. Inequalities for
Functions of Exponential Type.
Mathematica Scandinavica, 4: 29-32
(1956).

NorTrwWESTERN UNIvERSITY, K. FAN, J.
JENKINS, AND W. SEDEL
Bagemihl, F., and W. Seidel. A
Problem Concerning Cluster Sets of
Analytic Functions. Mathematische
Zcitschrift, 62: 99-110 (1955).

Bagemihl, F., and W. Seidel. Func-
tions of Bounded Characteristic with
Prescribed Ambiguous Points. Mich-
igan Mathematical Journal, 3: 77-81
(1955-56).

Bagemihl, F., and W. Seidel. Regu-
lar Functions with  Prescribed
Measurable Boundary Values Almost
Everywhere. Proceedings of the Na-
tional Academy of Sciences, 41: 740-
743 (Oct. 1955).

Bagemihl, F., and W. Seidel. Some
Remarks on Boundary Behavior of
Analytic and Meromorphic Func-
tions. Nagoya Mathematical Jour-
nal, 9: 79-85 (Oct. 1955).

Bagemihl, Frederick, and Wladimir
Seidel. Théorie Des Fonctions. Val-
curs Evitées, mais non Asympto-
tiques, pour les Fonctions Holo-
morphes dans le Cercle-Unité.
Comptes rendus des séances de
I’Académie des Sciences, 241: 1195-
1196 (Oct. 1955).

Fan, Ky, and Irving Glicksberg.
Fully Convex Normed Linear Spaces.
Proceedings of the National Academy
of Sciences, 41: 947-953 (Now.
1955).

NorTHWESTERN UNIVERSITY, A. ROSEN-
BERG AND ZELINSKY
Rosenberg, Alex, and Daniel Zelin-
sky. Cohomology of Infinite Alge-
bras. Transactions of the American
Mathematical Society, 82: 85-98
(May 1956).
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Zelinsky, Daniel. Galois.
Commutative Galois Theory.
Japanese Journal, 1-4, 1955.)

OBERLIN COLLEGE, J. D. Baum
Baum, J. D. P-Recurrence in Topo-
logical Dynamics. Proceedings of the
American Mathematical Society, 7:
1146-1154 (Dec. 1956).

O=nr1o StaTE UNiversiTY, M. HALL, Jr.
Hall, Marshall, Jr. A Survey of Dif-
ference Sets. Proceedings of the
American Mathematical Society, 7:
975-986 (Dec. 1956).

Hall, Marshall, Jr. An Alborithm
for Distinct Representatives. Ameri-
can Mathematical Monthly, 63: 716—
717 (Dec. 1956).

Hall, Marshall, Jr., J. Dean Swift,
and Robert J. Walker. Uniqueness
of the Projective Plane of Order
Eight. Mathematical Tables and
Other Aids to Computation, 10:
186-194 (Oct. 1956).

UNIVERSITY OF PENNsyLvania, R. D.
ANDERSON
Anderson, R. D. Open Mappings of
Compact Continua. Proceedings of
the National Academy of Sciences,
42: 347-349 (June 1956).

PurDUE REsEArcH FounpaTioN, L. GILL-

MAN, M. HENRIKSEN, AND M. JERISON
Bagemihl, F., and L. Gillman. Some
Cofinality Theorems on Ordered
Sets. Fundamenta Mathematicae,
43: 178-184 [1956].

Correl, Ellen, and Melvin Henriksen.
On Rings of Bounded Continuous
Functions with Values in a Division
Ring. Proceedings of the American
Mathematical Society, 7: 194-198
(Apr. 1956).

Gillman, L. Some Remarks on Na-
sets. Fundamenta Mathematicae,
43: 77-82 [1956].

Gillman, Leonard. On a Theorem
of Mahlo Concerning Anti-Homo-

Non-
(In

geneous Sets. Michigan Mathe-
matical Journal, 3: 173-177 (1955~
56).

Gillman, Leonard. Théorie Des En-
sembles.—Remarque sur les ensem-
bles Na. Comptes rendus des sé-

ances de I’Academie des Sciences
241: 12-13 (July 1955).

Gillman, Leonard, and Melvin Hen-
riksen. Some Remarks about Ele-
mentary Divisor Rings. Rings of
Continuous Functions in Which
Every Finitely Generated Ideal is
Principal.  Transactions of the
American Mathematical Society, 82:
362-391 (July 1956).

Henriksen, Melvin. Some Remarks
on Elementary Divisor Rings II.
Michigan Mathematical Journal, 3:
159-163 (1955-56).

The Set of all Gen-
eralized Limits of Bounded Se-

quences. Canadian Journal of
Mathematics, 9: 79-89 (1956).

Jerison, Meyer, and G. Rabson.
Convergence Theorems Obtained
from Induced Homomorphisms of a
Group Algebra. Annals of Mathe-
matics, 63: 176-190 (Jan. 1956).

PurpUueE REsEarcH FounpaTiON, C. R.
Purnam
Beck, W. A,, and C. R. Putnam. A
Note on Normal Operators and Their
Adjoints.  Journal of the London
Mathematical Society, 31: 213-216
(1956).

Hartman, Philip, and Calvin R. Put-
nam. The Essential Spectrum and
Averages of the Potential. Duke
Mathematical Journal, 23: 83-92
(Mar. 1956).

Putnam, C. R. A Note on Inverses
of Differential Operators. Mathe-
matische Zeitschrift, 64: 149-150
(1956).

Putnam, C. R. Necessary and Suf-
ficient Conditions for the Existence

Jerison, Meyer.
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of Negative Spectra. Quarterly of
Applied Mathematics, 13: 335-337
(Oct. 1955).

Putnam, C. R. Note on Some Oscil-
lation Criteria. Proceedings of the
American Mathematical Society, 6:
950-952 (Dec. 1955).

Putnam, C. R. Note on the Many-
Particle Problem. Quarterly of Ap-
plied Mathematics, I14: 101-102
(Apr. 1956).

Putnam, C. R. On Rotations in
Hilbert Space. Quarterly Journal
of Mathematics, 6: 188-192 (Sept.
1955).

QueeNs CoLLEGE, L. ZIPPIN

Montgomery, D., H. Samelson, and
L. Zippin. Singular Points of a
Compact Transformation Group.
Annals of Mathematics, 63: 1-9
(Jan. 1956).

Montgomery, Deane, and Leo Zip-
pin. Topological Transformation
Groups. 282 pp. New York, Inter-
science Publishers, Inc., 1955.

University oF RocHESTER, M. E. RupIN

Rudin, Mary Ellen. Countable Para-
compactness and Souslin’s Problem.
Canadian Journal of Mathematics,
7: 543-547 (1955).

UniversITY oF Texas, H. S. VANDIVER

Selfridge, J. L., C. A. Nicol, and
H. S. Vandiver. On Diophantine
Equations Which Have No Solu-
tions. Proceedings of the National
Academy of Sciences, 42: 264-266
(May 1956).

Selfridge, J. L., G. A. Nicol, and
H. S. Vandiver. Proof of Fermat’s
Last Theorem for all Prime Expo-
nents Less Than 4002. Proceed-
ings of the National Academy of
Sciences, 41: 970-973 (Nov. 19553).

Vandiver, H. S. Diophantine Equa-
tions in Certain Rings. Proceedings

42: 656-665 (Sept. 1956).

Vandiver, H. S. Is There an Infinity
of Regular Primes? Scripta Mathe-
matica, 21: 306-309 (Dec. 1955).

Vandiver, H. S. On Cyclotomic Re-
lations and Trinomial Equations in
a Finite Field. Proceedings of the
National Academy of Sciences, 4I:
775-780 (Oct. 1955).

Vandiver, H. S. On the Divisors of
the Second Factor of the Class Num-
ber of a Cyclotomic Field. Proceed-
ings of the National Academy of

Sciences, 41: 780-783 (Oct. 1955).

Vandiver, H. S. On the Properties
of Certain Trinomial Equations in
a Finite Field. Proceedings of the
National Academy of Sciences, 41:
651-653 (Sept. 1955).

Vandiver, H. S. Relation of the
Theory of Certain Trinomial Equa-
tions in a Finite Field to Fermat’s
Last Theorem. Proceedings of the
National Academy of Sciences, ¢I:
770-775 (Oct. 1955).

Vandiver, H. S., and M. W. Weaver.
A Development of Associative Alge-
bra and an Algebraic Theory of
Numbers, IV. Mathematics Maga-
zine: 1-8 (Sept.—Oct. 1956).

Weaver, Milo. Zero Integral Ho-
mogeneous Symmetric Functions in
Certain Rings. American Mathe-
matical Monthly, 63: 387-391
(June—July 1956).

Weaver, Milo W. On the Imbed-
ding of a Finite Commutative Semi-
group of Idempotents in a Uniquely
Factorable Semigroup. Proceedings
of the National Academy of Sciences,
42: 772-775 (Oct. 1956).

Turane UNIVERSITY, A. D. WALLACE

Mostert, P. S., and A. L. Shields.
On a Class of Semigroups on En.
Proceedings of the American Mathe-
matical Society, 7: 729-734 (Aug.
1956).
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Semigroups. Proceedings Koninkl,
Nederl. Akademie van Wetenschap-
pen—Amsterdam, Series A, 59, No.
3, and Indag. Math., 18: 271-274
(1956).

Wallace, A. D. The Rees-Suschke-
witsch Structure Theorem for Com-
pact Simple Semigroups. Proceed-
ings of the National Academy of
Sciences, 42: 430432 (July 1956).

VIrGINIA PoryTECHNIC INSTITUTE, M. C.
K. TweEDIE
Tweedie, M. C. K. Some Statistical
Properties of Inverse Gaussian Dis-
tributions.  Virginia Journal of
Science, 7: 160-165 (July 1956).

UNIvERSITY OF VIRGINIA, EDWARD J. Mc-
SHANE

Floyd, E. E. Boolean Algebras with
Pathological Order Topologies. Pa-
cific Journal of Mathematics, 5:
687-689 (1955).

Floyd, E. E., and V. L. Klee. A
Characterization of Reflexivity by the
Lattice of Closed Subspaces. Pro-
ceedings of the American Mathemati-
cal Society, 5: 655-661 (Aug. 1954).

McShane, E. J. A Dominated-Con-
vergence Theorem. Duke Mathe-
matical Journal, 22: 325-332 (June
1955).

McShane, E. J. A Theory of Con-
vergence. Canadian Journal of
Mathematics, 6: 161-168 (1954).

Williams, R. F. A Note on Unstable
Homeomorphisms. Proceedings of

the American Mathematical Society,
6: 308-309 (Apr. 1955).

Williams, R. F. Local Properties of
Open Mappings. Duke Mathemati-
cal Journal, 22: 339-346 (Sept.
1955).

Williams, R. F. Reduction of Open
Mappings. Proceedings of the Amer-

ican Mathematical Society, 7: 312-
318 (Apr. 1956).

LaAse \dapr

UNIVERSITY or WASHINGTON, SEATTLE,
F. H. BROWNELL
Arsove, Maynard G. Normal Fam-
ilies of Subharmonic Functions. Pro-
ceedings of the American Mathe-
matical Society, 7: 115-126 (Feb.
1956).

Arsove, Maynard G. On the Defini-
tion of an Analytic Function. Amer-
ican Mathematical Monthly, 62:
22-25 (Jan. 1955).

Brownell, F. H. Fourier Analysis and
Differentiation over Real Separabie
Hilbert Space. Pacific Journal of
Mathematics, 5: 649-662 (1955).

Brownell, F. H. An Extension of
Weyl’s Asymptotic Law for Eigen-
values. Pacific Journal of Mathe-
matics, 5: 483-499 (Dec. 1955).

Brownell, F. H. Flows and Non-
commuting Projections on Hilbert
Space. Pacific Journal of Mathe-
matics, 5: 1-16 (Mar. 1955).

Brownell, F. H., and W. K. Ergen.
A Theorem on Rearrangements and
Its Application to Certain Delay Dif-
ferential Equations. Journal of Ra-
tional Mechanics and Analysis, 3:
565-579 (Sept. 1954).

UNIVERSITY OF WASHINGTON, SEATTLE,
E. HewrtrT
Arsove, Maynard G. The Looman-
Menchoff Theorem and Some Sub-
harmonic Function Analogues. Pro-
ceedings of the American Mathemati-
cal Society, 6: 94105 (Feb. 1955).

Hewitt, Edwin, and L. J. Savage.
Symmetric Measures on Cartesian
Products. Transactions of the Amer-
ican Mathematical Society, 80: 470
501 (Nov. 1955).

Hewitt, Edwin, and Herbert S. Zuck-
erman. Arithmetic and Limit Theo-
rems for a Class of Random Varia-
bles. Duke Mathematical Journal,
22: 595-616 (Dec. 1955).
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Hewitt, Edwin, and Herbert S.
Zuckerman. Finite Dimensional

Convolution Algebras. Acta Math-
ematica, 93: 67-119 (1955).

Hewitt, Edwin, and Herbert S.
Zuckerman. Harmonic Analysis fo:
Certain Semigroups. Proceedings of
the National Academy of Sciences,
42: 253-255 (May 1956).

UNIVERSITY OF WASHINGTON, SEATTLE,

E. HEwrrr anDp F. H. BROWNELL
Hewitt, Edwin, and Herbert S.
Zuckerman. The [-Algebra of a
Commutative  Semigroup. Trans-
actions of the American Mathemati-
cal Society, 83: 70-97 (Sept. 1956).

University oF WisconsiN, R. H. Bine
Bing, R. H. A Simple Closed Curve
That Pierces No Disk. Journal de
Mathématiques, 35: 337-343
(1956).

Bing, R. H. Locally Tame Sets are
Tame. Annals of Mathematics, 59:
145-158 (Jan. 1954).

Bing, R. H. Partially Continuous
Decompositions. Proceedings of the
American Mathematical Society, 6:
124-133 (Feb. 1955).

Bing, R. H. Some Monotone De-
compositions of a Cube. Annals of
Mathematics, 61: 279-288 (Mar.
1955).

University oF WisconsiN, L. C.
Youne
Young, L. C. On Generalized Sur-
faces of Finite Topological Types.
Memoirs of the American Mathe-
matical Society, 17: 1-63 (1955).

Physics

AnTioce CorLEGe, G. E. OwWeEN AND
A. B. STEWART
Stewart, A. B. Oscillating Glow Dis-
charge Plasma. Journal of Applied
Physics, 27: 911-916 (Aug. 1956).

UNIVERSITY OF ARKANSAS, B. L. RoBiN-
soN AND R. W, FInx
Fink, R. W,, and B. L. Robinson.
Compton Backscattered Photons in
Precision Proportional Counter Spec-
trometry. Review of Scientific In-
struments, 27: 712-713 (Sept. 1956).

Fink, R. W,, G. W. Warren, R. R.
Edwards, and P. E. Damon. Gamma
Radiation in RaD and RaE Decay.
Physical Review, 103: 651-655 (Aug.
1956). ‘

BowpoiNn COLLEGE, M. A. JEPPESEN
Jeppesen, Myron A. Measurements
on the Kerr Electro-Optical Effect.
American Journal of Physics, 24:
623-625 (Dec. 1956).

BrownN UNIVERSITY, P. J. BRAY
Bray, P. J.,, R. G. Barnes, and R.
Bersohn. Pure Quadrupole Reso-
nances in  Multichlorobenzenes.
Journal of Chemical Physics, 25:
813-818 (Nov. 1956).

Bray, P. J., George O’Keefe, and
R. G. Barnes. As™ Pure Quadrupole
Resonance in Synthetic Claudetite.
Journal of Chemical Physics, 25:
792-793 (Oct. 1956).

Segel, S. L., R. G. Barnes, and P. J.
Bray. Nuclear Quadrupole Reso-
nances of CI* and Br* and Some
Heterocyclic Compounds. Journal of
Chemical Physics, 25: 1286-1287

(Dec. 1956).

BrowN UnNiversity, H. E. FARNSWORTH
Farnsworth, H. E., and R. F. Wood-
cock. Radiation Quenching, Ion
Bombardment, and Annealing of
Nickel and Patinum for Ethylene
Hydrogenation. Industrial and En-
gineering Chemistry, 49: 258-260
(Feb. 1957).

UNIVERSITY OF CALIFORNIA, BERKELEY,
C. KiTTEL
Dyson, Freeman J. General Theory
of Spin-Wave Interactions. Physical
Review, 102: 1217-1230 (June
1956).
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Dyson, Freeman J. Thermodynamic
Behavior of an Ideal Ferromagnet.
Physical Review, 102: 1230-1244
(June 1956).

UnNiversiTy oF CHICAGO, M. G. INGHRAM
Chupka, William A., Mark G. In-
ghram, and Richard F. Porter. Dis-
sociation Energy of Gaseous LaO.
Journal of Chemical Physics, 24:
792-796 (Apr. 1956).

Inghram, Mark G., William A.
Chupka, and Richard F. Porter.
Mass Spectrometric Study of Barium
Oxide Vapor. Journal of Chemical
Physics, 23: 2159-2165 (Nov. 1955).

Inghram, Von Mark G., and Robert
Gomer. Massenspektrometrische
Untersuchungen der Feldemission
Positiver Ionen. Zeitschrift fiir Na-
turforschung, 10a: 863-872 (1955).

Porter, Richard F., William A.
Chupka, and Mark G. Inghram. On
the Dissociation Energies of SrO and
MgO Molecules. Journal of Chemi-
cal Physics, 23: 1347-1348 (July
1955).

Schumacher, Ernst. Isolierung von
K, Rb, Sr, Ba und Seltenen Erden
aus Steinmeteoriten. Quantitative
Bestimmung von Rubidium und
Strontium in Steinmeteoriten mit der
massenspektrometrischen  Isotopen-
verdiinnungsmethode. Helvetica
Chimica Acta, 39: 531-547 (1956).

CorumBia University, H. M., FoLey
Salwen, Harold. Resonance Transi-
tions in Molecular Beams Experi-
ments. II. Averages over the Ve-
locity Distribution. Physical Review,
101: 621-622 (Jan. 1956).

Salwen, Harold. Theory of Multiple-
Quantum Transitions in the Ground
State of K*. Physical Review, 101:
623-626 (Jan. 1956).

Corumsia UNiversiTy, G. G. HArris
Harris, G., J. Orear, and S. Taylor.
Heavy Meson Fluxes at the Cosmo-

tron. Physical Review, 101: 1214w
1215 (Feb. 1956).

CoLumsia Unrversity, P. Kuscu
Novick, R., and E. Commins. Hyper-
fine Structure of the Metastable State
of Singly Ionized He®. Physical Re-
view, 103: 1897-1899 (Sept. 1956).

DePAuw UnNIvERSITY, M. CORRELL
Correll, Malcolm, Martha Hazen,
and John Bahng. Motions of Prom-
inences. Astrophysical Journal, 124:
597-600 (Nov. 1956).

Duke UNiversity, H. SPONER
Chen, Tien Chi. Evaluation of Aux-
iliary Functions in Molecular Theory.
Journal of Chemical Physics, 24:
1268-1269 (June 1956).

Chen, Tien Chi. Expansion of Elec-
tronic Wave Functions of Molecules
in Terms of “United-Atom” Wave
Functions. Journal of Chemical
Physics, 23: 2200-2201 (Nov. 1955).

Franck, James, and H. Sponer. Re-
marks on Radiationless Transitions in

Complex Molecules. Journal of
Chemical Physics, 25: 172 (July
1956).

ILLiNois INSTITUTE oF TECHNOLOGY,
F. F. CLEVELAND
Dowling, Jerome M. Normal Coor-
dinate Treatment for the Out-of-
Plant Vibrations of Ethylene-Type
Molecules. Journal of Chemical
Physics, 25: 284-288 (Aug. 1956).

Meister, Arnold G., Jerome M. Dow-
ling, and Anthony J. Bielecki. Sub-
stituted Methanes. XXVII. Poten-
tial Constants and Calculated Ther-
modynamic Properties for CH,F;,

CHDF,, and CD,F.. Journal of
Chemical Physics, 25: 941-942 (Nov.
1956).

INSTITUTE FOR AbDvANcED StuDpY, I.
SecaL

Segal, I. E. Tensor Algebras over
Hilbert Spaces. II. Annals of Mathe-

matics, 63: 160-175 (Jan. 1956).



SEVENTH ANNUAL REPORT

273

Division of Mathematical, Physical, and Engineering Sciences—Continued

Physics—Continved

Segal, I. E. Uniqueness of the Fine-
Structure Constant. Proceedings of
the National Academy of Sciences,
41: 1103-1107 (Dec. 1935).

StaTE UNIVERSITY OF Iowa, J. M. Jaucr
Takahashi, Y. Theory of Multiple
Boson Production. Il Nuovo Ci-
mento, 4: 531-548 (Sept. 1956).

Jouns Hopkins UNiversity, H. MEiss-
NER
Meissner, Hans., Paramagnetic Ef-
fect in Superconductors. III. Meas-
urements on Hollow Cylinders of
Mercury and Tin. Physical Review,
101: 1660-1667 (Mar. 1956).

Meissner, Hans. Remarks on Recent
Measurements of the Paramagnetic
Effect in Tin. Physical Review, 103:
39-40 (July 1956).

LouisiaNA STATE UNIVERsITY, J. S. LEV-
INGER
Levinger, J. S., and M. L. Rustgi.
Relativistic Radiative Transitions.
Physical Review, 103: 439-442
(July 1956).

MASSACHUSETTS INSTITUTE OF TECH-

Norogy, G. R. HARRISON
Harrison, George R., Neville Sturgis,
Stanley C. Baker, and George W.
Stroke. Ruling of Large Diffraction
Gratings with Interferometric Con-
trol. Journal of the Optical Society
of America, 47: 15-22 (Jan. 1957).

UNIVERSITY OF MissoURl, A. R. LAUFER
Laufer, Arthur R., and Garland L.
Thomas. New Method for the Cali-
bration of a Plane Hydrophone.
Journal of the Acoustical Society of
America, 28: 951-958 (Sept. 1956).

UNIVERSITY OF PENNSYLVANIA, W. E.
STEPHENS
Hartley W. H., W. E. Stephens, and
E. J. Winhold. Cross Sections for
Photoneutron Emission Induced by
the Lithium Gamma Rays. Physical
Review, 104: 178-182 (Oct. 1956).

University orF Prrrssurcx, T. M.

DoNaruUE
Donahue, T. M. A Calculation of
the Sodium Dayglow Intensity.
Journal of Geophysical Research, 61:
663666 (Dec. 1956).

Donahue, T. M. The Rayleigh Scat-
tering Correction in Measurements of
the Sodium Twilight Flash. Journal
of Atmospheric and Terrestrial
Physics, 9: 262-268 (1956).

Donahue, T. M., Robert Resnick,
and V. Robert Stull. Distribution in
the Upper Atmosphere of Sodium
Atoms Excited by Sunlight. Physical
Review, 104: 873-879 (Nov. 1956).

Rice INsTITUTE, C. F. SQUIRE
Muench, Nils L. Effects of Stress on
Superconducting Sn, In, Tl, and Al
Physical Review. 99: 1814-1820
(Sept. 1955).

Teasdale, Tom S. Permanent Mag-
netic Moments of a Superconducting
Sphere. Physical Review, 99: 1248
1251 (Aug. 19535).

Thompson, James C. Paramagnetic
Effect in Superconducting Tin, In-
dium, and Thallium. Physical Re-
view, 102: 1004-1008 (May 1956).

VaNDERBILT UNIVERSITY 1. BLOCH
Bloch, Ingram, and Yii-Chang Hsich.
Some Properties of Nuclear Normal
Modes. Physical Review, 96: 382-
385 (Oct. 1954).

Hsieh, Yii-Chang, and Ingram Bloch.
Single-Body Wave Functions and
Two-Body Forces. Physical Review,
101: 205-209 (Jan. 1956).

UNIVERSITY OF VIRGINIA, J. W. BEAMS
Beams, J. W. The Magnetically
Supported Equilibrium Ultracentri-
fuge. Proceedings of the American
Philosophical Society, 101: 63-69
(Feb. 1957).
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UnNiversrry or W YOMING, 1. j. DUECHE

Bueche, F., J. K. Wood, and J. R.
Wray. Variation of Viscosity of Coil-
ing Polymers with Shear Rate. Jour-

PR ona
nal of Chemical IJUI

(Apr. 1956).

YALE University, C. T. LaNe
Blakewood, C. H., R. H. Walmsley,
and C. T. Lane. Rotational Attenua-
tion of Second Sound in Helium II.
Physical Review, 104: 1495-1496
(Dec. 1956).

Donnelly R. J. and O. Penrose. Os-
cillations of Liquid Helium in a U-
Tube. Physical Review, 103:
1137-1144 (Sept. 1956).

baoenlna

Dhualos 4.
raysics, <%

Rubber Research

University of ILLiNoOIS

Marvel, C. S, S. Alan Aspey, and
Edward A. Dudley. Quadridentate
and Sexadentate Chelates. Some
Preliminary Studies in their Prepara-
tion and Thermal Stability. Jour-
nal of the American Chemical So-
ciety, 78: 4905-4909 (Oct. 1956).

Marvel, C. S., and Ralph C. Farrar,
Jr. Copolymerization of Methyl
trans-p-Benzoylacrylate with Buta-
diene. Journal of Polymer Science,

22: 223-226 (Nov. 1956).

Marvel, C. S., and Ralph C. Farrar,
Jr. Cyclic Dimercaptals and Dimer-
captols from Alkylene Dithiols.
Journal of the American Chemical
Society, 79: 986-988 (Feb. 1957).

Marvel, C. S., Robert M. Nowak, and
James Economy. Further Attempts
to Prepare 3,4-Dimethylenethio-
phane and its Sulfone. Journal of
the American Chemical Society, 78:
6171-6174 (Dec. 1956).

Marvel, C. S., Thomas H. Shepherd,
Charles King, James Economy, and
Eugene D. Vessel. The Preparation
of Bis-(ethyl 3,5-dimethylphenoxy-

acetate)-4,4'-disulfide. Journal of
Organic Chemistry, 21: 1173-1174
(1956).

Marvel, C. S., and J. K. Stille. The
Boron Fluoride Catalyzed Condensa-
tion of Pyridine-2-Aldehyde. Jour-
nal of Organic Chemistry, 27: 1313
(1956).

Marvel, C. S.,, A. T. Tweedie, and
J. Economy. Copolymerization Re-
actions of trans-1,2-Di-(2-pyridyl)
ethylene. Journal of Organic Chem-
istry, 21: 1420-1422 (Dec. 1956).

UNIVERSITY OF MINNESOTA
Meehan, E. J., I. M. Kolthoff, Nora
Tamberg, and C. L. Segal. Mech-
anism of Retardation in Emulsion
Polymerization of Styrene. Journal
of Polymer Science, 24: 215-232
(Apr. 1957).

Conferences and General

CaLrrorNIA INSTITUTE OoF TECHNOLOGY,

F. C. LinpvaLL AND G. G. BRowN
Mathematics in Engineering. Re-
port of Pasadena Conference.
Journal of Engineering Education,
46: 585-591 (Mar. 1956).

UNIVERSITY OF CALIFORNIA, BERKELEY
Proceedings of the Symposium on
High Temperature—A Tool for the
Future, Berkeley, California, June 25,
26, 27, 1956. 218 pp. Menlo Park,
Calif., Stanford Research Institute,
1956.

UnN1versiTYy oF CHICAGO
Proceedings of the Conference on Nu-
clear Processes in Geologic Settings,
Williams Bay, Wis., September 21-
23, 1953. 82 pp. Washington,
D. C,, National Academy of Sciences-
National Research Council, 1953.

UNIVERSITY OF MARYLAND
International Conference on Quan-
tum Interactions of the Free Electron
held April 23-25, 1956, at the Uni-
versity of Maryland. Physics Today,
9: 18-29 (Aug. 1956).
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Quantum Interactions of the Free
Electron. International Conference
held at the University of Maryland,
Apr. 23-25, 1956. Reviews of
Modern Physics, 28: 171-337 (July
1956).

NATIONAL ACADEMY OF SCIENCES

Nuclear Processes in Geologic Set-
tings. Proccedings of the Second
Conference, Pennsylvania State Uni-
versity, Sept. 8-10, 1955. 204 pp.
Washington, D. C., National Acad-
emy of Sciences-National Research
Council, 1956.

UNIvErsITY OF WiscoNsIN, M. CLAGETT

Clagett, Marshall. The Liber De
Motu of Gerard of Brussels and the
Origins of Kinematics in the West.
Osiris, 20: 73-175 (1956).

Office of Scientific Information

HerNER, MEYER & CoMPANY, S. HERNER

Herner, Saul, and Robert S. Meyer.
Classifying and Indexing for the
Special Library.  Science, 125:
799-803 (Apr. 1957).

NoLocy, V. H. YNGvVE
Chomsky, Noam. Syntactic Struc-
tures. 116 pp. Netherlands, Mou-
ton & Co., 1957.

Yngve, Victor H. Gap Analysis and
Syntax. TRE Transactions on In-
formation Theory, IT-2: 106-112
[1956].

Yngve, Victor H. La machine rem-
placera-t-elle aussi le traducteur?
Le Linguiste, 4: 5-7 (1956).

NATIONAL ACADEMY OF SCIENCES-NA-
TIONAL REsearcH CoUNCIL
Glossary of Geology and Reclated
Sciences. 325 pp. Washington,
D. C., American Geological Institute,
1957.

SMmiTHsONIAN INsTITUTION, T. E. SNYDER
Snyder, Thomas E. Annotated, Sub-
ject-Heading Bibliography of Ter-
mites 1350 B. C. to A. D. 1954.
Smithsonian Miscellaneous Collec-
tions, v. 130, Sept. 1956, 305 pp.
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Publications of the National Science Foundation

This listing includes publications issued
by the National Science Foundation
through fiscal year 1957. A more com-
plete listing of Foundation publications,
including those released after the close
of the fiscal year, may be obtained upon
request to the Foundation.

ANNUAL REPORTS

In January of each year the National
Science Foundation issues an annual re-
port of activities covering the previous
fiscal year ending on June 30. The an-
nual reports are made available to the
public through the Superintendent of
Documents, Government Printing Office,
Washington 25, D. C., at nominal prices.

NATIONAL SCIENCE STUDIES SERIES

This series of reports contains data on
scientific research and development. The
series is largely the presentation of the
data collected to determine the extent
and nature of research and development
in the country as a whole. However, in
this series are also included special studies
relating to other phases of scientific re-
search and development. The reports may
be obtained from the Superintendent of
Documents, Government Printing Office,
Washington 25, D. C.

Federal Support for Science Students in
Higher Education, 195¢4¢. 30 cents.

Organization of the Federal Govern-
ment for Scientific Activities. $1.75.

Research and Development by Non-
profit Research Institutes and Commercial
Laboratories, 1953. 50 cents.

Research by Cooperative Organizations.
35 cents.

Science and Engineering in American
Industry. Final Report on a 1953-1954
Survey. 70 cents.

Scientific Research Expenditures by the
Larger Private Foundations. 25 cents.

276

FEDERAL FUNDS FOR SCIENCE SERIES

These reports contain information on
the Federal research and development
budget. Such information is compiled on
a current basis by the National Science
Foundation with the cooperation of other
Federal agencies having research and
development programs, The most recent
report in the series may be obtained from
the Superintendent of Documents, Gov-
ernment Printing Office, Washington 25,
D. C.

V. The Federal Research and Develop-
ment Budget, Fiscal Years 1955, 1956,
and 1957. 35 cents.

ReviEws or DATA oN RESEARCH AND
DEevELOPMENT

These publications are in the form of
leaflets published at irregular intervals
and devoted to specific aspects of research
and development. The first issue was
published at the close of 1956, with the
following issues having been published
since that time:

Expenditures for Research and Devel-
opment in the United States, 1953.

Funds for Research and Development in
Colleges and Universities, 1953-54.

Funds for Research in Medical Schools,
1953-54.

Exchange of Foreign and American
Graduate Students in the Sciences, Engi-
neering, and Other Fields.

Funds for Basic Research in the United
States, 1953.

Copies of these leaflets may be obtained
from the National Science Foundation,
Washington 25, D. C.

ScieNTiIFIc MANPOWER SERIES

The Scientific Manpower Series con-
sists of reports on the supply and charac-
teristics of scientific and technological
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manpower in various fields of science.
The reports were based originally upon
data developed through the registration
program of the National Scientific Reg-
ister, which functioned under the policy
and fiscal direction of the National
Science Foundation and was operated by
the Federal Security Agency, Office of
Education. Following the transfer of
registration operations to the Foundation,
the reports were continued in cooperation
with the United States Department of
Labor, Bureau of Labor Statistics. These
reports may be purchased from the Su-
perintendent of Documents, Government
Printing Office, Washington 25, D. C.

Research and Development Personnel
in Industrial Laboratories, 1950. 15
cents.

Manpower Resources in Physics, 1951.
20 cents.

Manpower Resources in Chemistry and
Chemical Engineering. Out of print.

Manpower Resources in Mathematics.
20 cents.

Manpower Resources in the Earth
Sciences. 45 cents.

Manpower Resources in the Biological
Sciences. 40 cents.

Education and Employment Speciali-
zation in 1952 of June 1951 College Grad-
uates. 35 cents.

SciEnTIFIC MANPOWER BULLETINS

This series of four-page leaflets was
also established as a means for releasing
scientific manpower information gathered
in connection with the scientific regis-
tration program. Copies of Bulletins still
in print may be obtained upon request
to the Division of Scientific Personnel
and Education, National Science Founda-
tion, Washington 25, D. C.

Manpower Resources in Chemistry,
1951.

Manpower Resources in Physics, 1951.

Manpower Resources in Chemical En-
gineering, 1951.

Military Status and Selective Service
Classification of June 1951 College
Graduates.

277

Manpower Resources in Geology, 1951.

Manpower Resources in Psychology,
1951.

Manpower Resources in Mathematics,
1951.

Highlights of a Survey of June 1951
College Graduates.

Manpower Resources in the Geophysi-
cal Sciences.

Manpower Resources in Meteorology,
1951.

Highlights of a Survey of Graduate
Student Enrollments, Fellowships, and
Assistantships, 1954.

Shortages of Scientists and Engineers
in Industrial Research.

Employment Profile of Scientists in the
National Register of Scientific and Tech-
nical Personnel, 1954-55.

ProceeDINGS OF CONFERENCES ON
SCIENTIFIC MANPOWER

Since December 1951, the National
Science Foundation has sponsored an an-
nual conference on scientific manpower in
conjunction with the annual meetings of
the American Association for the Advance-
ment of Science. In view of the wide-
spread interest in these meetings, a lim-
ited number of processed copies of the
Proceedings have been issued. Copies of
listed Proceedings may be obtained upon
request to the Division of Scientific
Personnel and Education, National Sci-
ence Foundation, Washington 25, D. C.

111. Boston, December 1953.

IV. Berkeley, December 1954.

OTHER SCIENTIFIC MANPOWER AND
EbpucaTiON REPORTS

Trends in the Employment and Train-
ing of Scientists and Engineers.

Scientific Personnel Resources.
cents.

50

SciENCE INFORMATION EXCHANGE

In connection with its program for ex-
change of scientific information, the Na-
tional Science Foundation has published
or sponsored the publication of material



278

of interest to American scientists and
scientific librarians.

List of International and Foreign
Scientific and Technical Meetings. Quar-
terly. May be ordered from the Superin-
tendent of Documents, Government Print-
ing Office, Washington 25, D. C. Sub-
scription price: $1 per year, domestic;
$1.25 per year, foreign. Single copy
price: 25 cents.

Soviet Science. A symposium pre-
sented on December 27, 1951, at the
Philadelphia meeting of the American
Association for the Advancement of Sci-
ence. May be ordered from American
Association for the Advancement of Sci-
ence, 1515 Massachusetts Avenue NW.,,
Washington 5, D. C. $1.75 ($1.50 to
AAAS members).

Souviet Professional Manpower—Its Ed-
ucation, Training, and Supply, by Nich-
olas DeWitt. May be ordered from the
Superintendent of Documents, Govern-
ment Printing Office, Washington 25,
D. C. $1.50.

Translation  Monthly. Subscription
price: $5 per year. May be ordered from
Special Libraries Association Scientific
Translations Center, John Crerar Library,
86 East Randolph Street, Chicago 1, Ill.

National Sctence Foundation Transla-
tions of Russian Reports in Physics from
Doklady Akademii Nauk SSSR. May be
ordered from Office of Technical Services,
Department of Commerce, Washington
25, D. C. 10 cents each. A list of the
NSF translations for sale is available
on request to the Office of Technical
Services.

Translation of the following Russian
journals is being supported by the Na-
tional Science Foundation and may be
obtained from—

American Institute of Physics
335 East 45th Street
New York 17, N. Y.

Soviet Physics—]JETP (Zhurnal Ek-
sperimentalnoi i Teoreticheskoi Fiziki).
Monthly. Subscription price, $60 per
year. Single copy, $6.

Journal of Technical Physics (Zhurnal
Teknicheskoi Fiziki). Monthly. Sub-

NATIONAL SCIENCE FOUNDATION

scription price, $90 per year. Single
copy, $9.

Acoustics Journal (Akusticheskii Zhur-
nal). Quarterly. Subscription price,
$20 per year. Single copy, $6.

Proceedings of the USSR Academy of
Sciences—Physics Articles (Doklady Aka-
demii Nauk SSSR). Bimonthly. Sub-
scription price, $25 per year. Single copy,
$6.

American Institute of Biological
Sciences

2000 P Street NW.

Washington 6, D. C.

Microbiology (Mikrobiologiia). Bi-
monthly. Subscription price, $20 per
year.

Plant Physiology (Fiziologii Rastenii).
Bimonthly. Subscription price, $15 per
year.

Proceedings of the USSR Academy of
Sciences (Doklady)

Biological Sciences Articles. Bi-
monthly. Subscription price, $20
per year.,

Botanical Sciences Articles. Bi-
monthly. Subscription price, $7.50
per year.

American Mathematical Society

190 Hope Street

Providence 6, R. 1.

American Mathematical Society Trans-
lations (Selected Translations from Rus-
sian Mathematical Literature). Series
2—volumes 1, 2, 3, and 4, approximately
$3.50 each; volume 5, $4.30; volume 6,
$5.20.

The following translations were pub-
lished with the aid of a grant from the
National Science Foundation. They may
be ordered from Pergamon Press, 122
East 55th Street, New York 22, N. Y, or
4, Fitzroy Square, London, W. 1, Eng-
land:

Bulletin of the Academy of Sciences of
the USSR—Geophysics Series (Izvestiia
Akademii Nauk SSSR—Seriia Geofizi-
cheskaia). Monthly. Subscription price,
$25 per year.

Abstracts of the Eastern European and
Continental China Papers in Geophysics.
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Bimonthly. Subscription price, $25 per
year.

COMMITTEES AND SPECIAL REPORTS

Publications Resulting From National
Science Foundation Research Grants,
Through Fiscal Year Ending June 30,
1956. 30 cents.

Report of the Advisory Committee on
Minerals Research to the National Science
Foundation, 1956,

Report of the Advisory Panel on High-
Energy Accelerators to the National Sci-
ence Foundation.

GOVERNMENT RESEARCH INFORMATION

Government Research Information, A
Program of the Office of Scientific Infor-
mation. A brochure describing an NSF-
sponsored program designed to make un-
classified, scientific reports on Govern-
ment-supported research readily available
to United States scientists. Available
upon request from NSF Office of Scien-
tific Information, attention GRI.

279

GRANTS FOR SCIENTIFIC RESEARCH

A guide for the submission of research
proposals and the administration of Na-
tional Science Foundation research grants.

FrLLOWSHIP ANNOUNCEMENTS

Announcements of the National Science
Foundation fellowship program, with in-
structions for applying. Annual an-
nouncement of predoctoral program ; semi-
annual announcement of postdoctoral,
senior postdoctoral, and science faculty
programs.

COMMITTEES

These publications describe the activi-
ties of two committees established by
Executive order with staff services pro-
vided by the National Science Foundation.
The publications may be obtained from
the Public Information Office, National
Science Foundation, Washington 25, D. C.

The Interdepartmental Committee on
Scientific Research and Development.

The President’s Committee on Scientists
and Engineers.

U. . SOVERNMENT PRINTINS OFFICK: 1987
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