


"National
Science
Foundation

* Eleventh Annual Report for the
Fiscal Year Ended June 30, 1961




For sale by the Superi dent of D U.8. Gov t Printing Office
Washington 25, D.C. - Price $1.25 paper



LETTER OF TRANSMITTAL

WasuineTon, D.C.,
January 15, 1962.
My Dear MR. PRESIDENT:

I have the honor to transmit herewith the Annual Report for Fiscal
Year 1961 of the National Science Foundation for submission to the
Congress as required by the National Science Foundation Act of 1950.

Respectfully,
Aran T. WATERMAN
Director, National Science Foundation.
The Honorable
The President of the United States.



CONTENTS

Letter of Transmittal. . . . ... oiri it
The Director’s Statement. . ... coveeeeinrvaraanaoersssocssoses

PROGRAM ACTIVITIES OF THE NATIONAL SCIENCE
FOUNDATION . ...ttt ittt iiiiiian e

SUPPORT OF SCIENTIFIC RESEARCH. .. ..o viiviiiniiiiiinnnnens

Research Programs. .......ccoovereenininnineeenneeaiaens
Biological and Medical Sciences. ......................
Current Research Support. . ........c.cooiieiinen
Significant Research Developments in the Biological

and Medical Sciences. .. ........o i
Mathematical, Physical, and Engineering Sciences. .......
Current Research Support. ...
Significant Research Developments in the Mathematical,
Physical, and Engineering Sciences. ...............

Social SCIENCES. « . v v v et
Current Research Support. ...
Antarctic Research. .. . ... ..o oo
Program Operations. . . .......ooeiiiraeeeiianiens
Current Research Support. ... .
Facilities. . .o vvv e ve it it
Specialized Biological and Medical Sciences Research
Facilities. .. oot viieceii e
University Computing Facilities. . . ...........c...oovnn
Oceanographic Research Vessels. . ........c..ooovennens
Hawaii Institute of Geophysics. . ....... ..o
National Research Centers. . . ......oooviienrnecnnen
Graduate Research Laboratories. . ............c..ccvne
Research-Related Activities. . ...... ...t
Scientific Conferences and Symposia. .. ........ooouans
Support of Travel to International Meetings. ............
Training Aspects of Research Grants. ..................
Patents Resulting from NSF-Supported Research.........
Fiscal Analysis of Research Program. ...............covnes

INSTITUTIONAL GRANTS. c o vt vmceiiiienrnaan s enaaancnunnas
EDUCATION IN THE SCIENGES. « ¢« e vt vonenavonsncnonoanne ssasns

Fellowship Programs. . .. ......coooinieeiraiennneee e
Graduate Fellowships. . .. ...
Cooperative Graduate Fellowships. .................c..
Summer Fellowships for Graduate Teaching Assistants. . ..
Postdoctoral Fellowships (Regular)................c....
Senior Postdoctoral Fellowships. .. ........oooovonvnnn
Science Faculty Fellowships. . ...........ooooinnonns
Summer Fellowships for Secondary School Teachers of

Science and Mathematics. ... ... i



EpucatioN IN THE Sciences—Continued

Fellowship Programs—Continued Page
Extramural Fellowship Programs...................... 88
Special Report on the Cooperative Graduate Fellowship

Program. ........cooiiniiinii e 89
Institute Programs. .................. .. ... ... il 91
Summer Institutes. . .......... ... o i i, 92
Academic Year Institutes. .. .......................... 94
In-Service Institutes. ................................. 95
Special Projects in Science Education...................... 96
Programs for Secondary School Students. . .............. 96
Undergraduate Science Education Programs. ............ 99
Advanced Science Education Programs. ................ 101
Public Understanding of Science....................... 104
Course Content Improvement Program.................... 104
Course Content Improvement Studies in Science and
Engineering..........c.oovvveiii i 105
. Supplementary Teaching Aids. ....................... 107
Special Report on Studies in Mathematics. . . ........... 108
Scientific Personnel and Education Studies. ................ 111
The National Register of Scientific and Technical Personnel. 112
Scientific Manpower Studies. . ........................ 115
DisSEMINATION OF SCIENTIFIC INFORMATION.................... 120
Major Problem Areas. ............ ... ... i 120
Grantsand Proposals. .....................o0 ... 120
Coordination of Scientific Information Activities.......... 121
Overall Federal Scientific Information Pattern........... 122
Education and Training. . .............. ..., 123
Documentation Research. ................................ 124
Studies of Information Needs of Scientists. .. ............ 124
Information Organization and Searching................ 125
Mechanical Translation and Linguistic Analysis.......... 126
Linguistic Analysis for Other Purposes. . ................ 126
State-of-the-Art Surveys...........coviviiiiiin... 127
Coordination and Exchange of Information............. 127
Support of Scientific Publications. ......................... 128
Continuation of Conventional Publication Support. ... ... 128
Strengthening Abstracting and Indexing Services......... 128
Scientific Communication Studies and Experiments....... 129
Foreign Science Information. . ............................ 130
Translation of Soviet Scientific Literature................ 131
Translation of Other Languages...................... .. 131
Public Law 480 Translation Activities................... 132
Exchanges and Clearinghouses. . ....................... 132
Conferences, Area Studies, and Reference Aids. .......... 133
Research Data and Information Services.................... 135
Dissemination of Government Research Results........... 135
Specialized Information and Data Centers............... 137
SPECIAL INTERNATIONAL PROGRAMS........................... 138
International Science Program............................ 138
Development of International Science Policy............. 138
Establishment and Operations of the NSF-Tokyo Office... 138
International Science Support Projects. ................. 139
US-USSR. Exchanges. : ...............oovinui.... 140

vi A



SpeciaL INTERNATIONAL ProGRAMS—Continued
International Science Education Program...................
Course Content Improvement Program. ................
Science Teacher and Student Training Programs
Liaison and Backstopping Activities

MEASURING AND APPRAISING THE NATIONAL INVESTMENT IN SCIENCE

Science and Technology in Relation to Economic Growth... ..
Financing and Performance of Research and Development. . ..
Basic Research.........couniiiiii i,
Study of All Scientific Activities. . ............. ..ol
Policy Implications. ...t

A PHOTOGRAPHIC SAMPLING OF FOUNDATION-SUPPORTED AGTIVI-

A PPENDICES. v v v s eeensoenenseoanenneeossnsocenennasonnns

A. National Science Board, Staff, Committees, and Advisory

PanElS. . ot e e s
Financial Report for Fiscal Year 1961..................
Grantsfor Basic Research.......... ..o,
Other than Basic Research Grants. . ...................
Fellowship Awards offered . ...............ooiiieinnn
Publications of the National Science Foundation. ........

mEgOW

Page
141
141
142
142

144

144
148
150
150
151

71
155

157
173
175
223
272
324



THE DIRECTOR’S STATEMENT

Anyone who follows world developments is struck by the
growing realization on the part of all countries that their future
is strongly dependent upon the advancement of their own science
and technology, and that, because many problems are the com-
mon concern of many nations some can be most effectively solved
through international collaboration.

What is not yet fully realized is the rate of acceleration in the
direction of scientific and technological progress. The term,
“rate of acceleration,” is used deliberately in its scientific sense,
i.e., the rate of the trend is not steady but is itself rising. In
the case of the United States, a few simple statistics suffice to
illustrate the point: The population has doubled in the past 50
years. The gross national product has doubled in the last 20
years, The percent of an age group attaining baccalaureate
degrees in our colleges and universities is doubling every 18 years.
Of all people who reach “doctoral age” each year, the percent
who earn doctorates in science and engineering is doubling every
12 years. (Incidentally, the output of baccalaureates and doc-
torates has maintained this rate for about 40 years despite fluctu-
ations in wars and depressions.) The total labor force is
increasing about 1.4 percent per year, while the number of pro-
fessional scientists and engineers is increasing about four times as
fast, or 6 percent. Finally, the research and development in
dollars have approximately doubled in the past 5 years. Doubt-
less the relative progress in these various categories is similar
in most industrialized countries.

A recent study by the National Science Foundation, “Invest-
ing in Scientific Progress,” produced several highly significant
conclusions, as follows:

(1) The output of scientists and engineers is expected
to double by 1970. The steadiness of this increasing trend
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in output of scientific manpower seems to indicate real in-
terest and purpose on the part of the population—certainly
on the part of the younger generation—in the values of
scientific and engineering careers. Because of the growing
importance of scientific and technical achievements and
the extent to which these are publicized, this trend may be
expected to increase.

(2) This trend must be maintained and possibly acceler-
ated to provide the estimated number of scientists and en-
gineers who will be needed during this decade.

(3) The desired number of scientists and engineers can
be realized without reducing the numbers required for other
professional careers. More precisely, the output of scien-
tists and engineers is expected to tap only about 4 percent
of the country’s top talent in IQ. Thus there should be
plenty of opportunity to develop talents other than science.

On the face of it, this would appear to be reassuring. How-
ever, further analysis discloses the alarming fact that we are
not coming close to making adequate provision for these essential
increases in trained manpower—not even for the numbers in-
volved, to say nothing of maintaining the quality of training.
Simple estimates of the cost of needed equipment and facilities
for academic research and education in science indicate that we
are already in arrears to the tune of $1.5 billion. Adequate
provision for the expected ten-year expansion in these same items
will require an estimated $10 billion more.

Nor is this all. When we consider the growing number and
variety of large-scale and expensive programs in research and
development that are judged to be important, we observe that
increases in the number of these huge and costly efforts will
make correspondingly large drains on both dollars and trained
manpower. The scientific and technological effort in these
large ventures will require even larger numbers of technicians
and other skilled labor and run the risk of bringing about major
dislocations in a host of other occupations.

Thus, barring some major disaster or other drastic change in
circumstances, the country is headed steadily toward an ac-
celerating general activity in science and technology, without
adequate provision for the magnitude and the cost of the effort.

-
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Even under the best circumstances, it is difficult enough to keep
pace with an acceleration of this kind; if one falls behind, the
cause is well nigh hopeless.

Perhaps this is being unduly pessimistic. One may well ask,
does not the continuing upward trend in the numbers of trained
scientific manpower mean that the country will indeed make
the effort—that our citizens are already convinced? Superfi-
cially, such would appear to be true but actually it is the coming
generation that has so decided. As always, it is the older gen-
eration that must make provision. It is here that efforts are
thus far inadequate. There have been increasing signs of im-
provement, to be sure, but it is also clear that the rate of
improvement is far less than the rate of expansion which is
taking place. Those who point the finger at the Government
must realize, moreover, that the Government cannot undertake
to commit itself to any such large undertaking unless it has a
clear mandate from the people. In the last analysis, then, pro-
vision for this apparently inevitable and essential trend must
take place in an atmosphere of public understanding and public
backing.

But let us look further ahead. The trends that have been
mentioned obviously cannot continue indefinitely. There are
obvious limiting factors: the national wealth; the gross cost of
other national endeavors; the limit in number of those with
capacity for higher education, for special advanced training, and
for leadership. These are all factors worthy of study—indeed
we need to know much more about the interplay of science and
technology with the economy, and the degree to which techno-
logical innovations, such as automation, may aid progress. Even
if we succeed in providing funds and facilities for maintaining
only the present quality of instruction and training, we shall need
to determine priorities of effort which are necessary to attain
our objectives. And most important and baffling of all per-
haps—a more precise determination of our goals. The excel-
lent report of the President’s Commission on National Goals
published in 1960 makes this point very clearly.

For the long term, the educational process itself must be re-
garded as fundamental within this complicated framework. It
is not sufficient merely to improve the quality of our present
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system. Recent studies of the content of elementary science
and mathematics courses and certain other fields have shown,
on the one hand, that much of the traditional instruction in these
subjects is out of date and unnecessary, and, on the other, that
young people, especially at an early age, are far more capable of
mastering advanced subject matter than had been suspected.
If this is true for fields other than mathematics and science, as
it probably is, there is room for great improvement in the pres-
entation of fundamental approaches to all disciplines. The
conclusion is obvious: The educational process shows promise
not only of being improved in quality but also of being acceler-
ated. At the same time, there is a growing realization that the
process of higher education and training should concentrate in
its early stages on broad fundamentals and provide special train-
ing only for those who are unable to assimilate the more funda-
mental work.

Because of the rapid changes in our way of life and in the
activities and associated careers which may become important
in the future, it is difficult to anticipate the fields in which spe-
cialization will be needed. The rapid growth of the electronics
and aerospace industries, for example, and the rise of nuclear
engineering, space research, and automation are cases in point.
Thus, the best basic education would appear to be a general one
designed to enable not only professional groups but the labor
force in general to adapt quickly to new situations.

Looking even further ahead: The accelerating pace will ul-
timately come up against the hard fact that the span of years
required for the physical growth and maturing of an individual
is still fixed. In order to progress, therefore, we must pay in-
creasing attention to the nature and quality of training in the
educational process. Our objectives during this period should
be to provide the essentials to enable each individual to travel
as far as possible along the path of his chosen career and to
achieve an effective place in society. It is of particular impor-
tance to find ways of allowing those engaged in highly creative
work, such as science, literature, and the arts, to enter upon their
professions during their years of greatest creativity, which usually
are their early years.

With these projections in mind, the ultimate question is:

3
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Who needs to do what, and how? A first reaction is that science
and technology are in need of better overall planning and man-
agement. Because these are national issues, the tendency is
again to turn to the Federal Government.

One approach that is frequently mentioned is the setting up
of some central organization designed to analyze the country’s
effort in science and come up with specific plans for the research
objectives of the future, with special emphasis upon proper ap-
portionment of funds and manpower in the light of necessary
and desirable goals and their feasibility. Such a solution is
simple in conception but runs at once into formidable difficulties.

In the first place, as related to basic research, such an enter-
prise tends to rely upon a highly managed form of economy
inconsistent with our national policies and practices and one
quite foreign to the best interests of progress in science. It is
the sort of thing we criticize, in principle at least, in totalitarian
countries. The attitude of the scientific community on this
issue is specific and emphatic: The progress of science depends
upon the personal initiative and independence of the individuals
and groups involved in research. It thrives on variety and
originality of approach in different environments—educational,
governmental, and industrial. Support and a certain amount of
leadership are required of the Federal Government, but not cen-
tralized direction and control. Diversity in the agencies furnish-
ing support is highly desirable.

In the second place, if such planning is intended to analyze
in detail the content of basic research in science and to deter-
mine in advance the most significant areas for support, its feasi-
bility may be questioned. A continuing survey for subject
content can only be handled effectively in decentralized fashion.
To do it in a centralized way is an elaborate job which would
require the continuous services of several thousands of persons. .
By the time such an organization reached its conclusions they
would be largely out of date; the practical impossibility of keep-
ing such review current is obvious. The reason for this difficulty
is that decisions as to program content and priorities in science
are not only continually changing but have to be dealt with in
a subjective manner based on the current judgment of active re-
search scientists. In a sense, it would be as unprofitable to at-
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tempt such forecasting for basic research as to prescribe for
music or art the most promising themes for development.
One should avoid at all costs the attempt to dictate for creative
work. The best way to ensure intelligent planning in basic re-
search is to provide every encouragement and support for rapid
and complete availability and exchange of research information,
such as by research publications, abstracts, conferences, and
personal contacts.

Of course, in certain respects a degree of management does
have to be exercised. Any institution has to plan and, to an
extent, manage the programs that it feels it can undertake and
even an individual often finds it necessary to choose the most
feasible of several research opportunities. The larger the or-
ganization, however, the more important it is to broaden and
generalize the perspective in order to permit independence of
judgment and action; otherwise, planning and policy are in grave
danger of becoming rigid and mechanical.

When it comes to development, however, the situation is dif-
ferent. Here it is entirely possible and indeed important to
compare needs and priorities with trends and potentialities with
respect to manpower, facilities, funds, and research findings.
Excellent work of this sort is going on in many technical indus-
tries, and the Government has made progress in this direction
through studies in the field of science and technology by the Na-
tional Science Foundation, and in special areas by the President’s
Science Advisory Committee and the Federal Council for Science
and Technology and by other Federal agencies.

It is considerations of this kind which have led the Founda-
tion to undertake intensive, fundamental studies of the country’s
resources for science and technology—in consultation with the
President’s Science Advisory Committee and the Federal Coun-
. cil for Science and Technology—in the setting up of its Science
Resources Planning Office.

Let us examine how the planning function is presently per-
formed in the U.S. Government. At the highest level, science
is now represented in the post of the Special Assistant to the
President for Science and Technology and in the President’s
Science Advisory Committee, which is composed of outstanding
scientists from outside the Government. In order to coordinate

b
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the research and development activities of the Federal agencies
and departments, the President, acting upon the recommenda-
tion of the President’s Science Advisory Committee, in 1958 cre-
ated the Federal Council for Science and Technology.
Membership on the Council consists of high-ranking officers of
each of the agencies with major research and development
programs.

The Special Assistant to the President for Science and Tech-
nology is available to the President at all times for firsthand ad-
vice, and thus he is in a position to know the situations in which
science and technology are likely to have important bearing upon
national policy. The President can turn to the President’s
Science Advisory Committee to provide advice on important
questions in science and technology that relate to national issues
of all kinds.

The function of the Federal Council for Science and Tech-
nology is to provide a forum for discussion among the agencies
on matters of common interest, to achieve coordination on scien-
tific programs involving more than one agency, and to exercise
planning and policy roles in connection with governmentwide
science and technology matters. For consideration of overall
budgetary problems in research and development, the Federal
Council and each individual agency can contribute its advice
and counsel to the Bureau of the Budget and the President.
Under present circumstances it appears that this administrative
arrangement will be able to deal responsibly with the issues that
arise, and to do so in a more satisfactory manner than would
a single department. In any event, the arrangement has hardly
been in operation long enough to permit a judgment as to its
ultimate effectiveness or whether further changes may be
needed.

The National Science Foundation, through its 24-member
National Science Board, consisting of individuals distinguished
in research, education, or public affairs, has responsibility for
developing national science policy. Its deliberations are
especially valuable to the Government in the area of government-
university relations.

It should be noted, too, that the Government constantly has
available to it on scientific questions the advice and experience
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of the National Academy of Science-National Research Coun-
cil. The Academy-Council has always enjoyed close and
friendly relations with the Federal Government and has worked
cooperatively with it on a wide variety of projects in times of
peace as well as war.

The question of central coordination and planning inevitably
raises the question of policy—concerning which there has been
~ much discussion. The insistent question is: What is our policy
with respect to science and technology? Since one of the statu-
tory functions of the National Science Foundation is the develop-
ment and recommendations of national science policy, a state-
ment may appropriately be made here regarding policy on the
part of the Federal Government.

But, before answering that question, let us examine what is
meant by policy.

What is the meaning of a national policy for science? Is
it the same as policy for scientific research and education?
If not, with what is it concerned? Does national policy mean
the policy of the Federal Government, for the country, or in
terms of its own activities?

Webster’s New International defines policy as “A settled
or definite course or method adopted and followed by a gov-
ernment, institution, body, or individual.” By extension, this
means the principles under which an organized group con-
sciously and deliberately operates or aims to conduct itself
and its activities. An essential element is awareness, that is,
the planned and purposeful nature of the theory and practice
of the activities of the organization. Thus, policy may run
all the extremes between complete laissez-faire and rigid autoc-
racy, but neither is policy unless planned and encouraged.

The programs of the National Science Foundation and its
recommendations for the Federal Government incorporate
policy in this sense; they have received careful and full con-
sideration by the National Science Board, based upon staff
studies, with frequent consultation elsewhere in government.
A common practice has been to precede policy or program
formalities with experimental or pilot projects to deter-
mine the most effective approach.
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The major policies for the support of research and develop-
ment are recognized throughout the Federal Government,
and the National Science Foundation has taken a leading part
in their formulation, For example:

The present policy of the Federal Government with respect
to the support of basic research was formally announced in
1954 by Executive Order 10521. This establishes the
degree of responsibility of Federal agencies for the conduct
and support of basic research; in particular, it specifies that
the National Science Foundation shall not be the sole source
of support for basic research in the Government. At the
same time that it encourages other agencies to conduct and
support basic research, however, it limits their activities to
basic research related to their missions, i.e., research that can
be logically defended in their budgets.

As a next major policy point, responsibility for the planning,
organization, and management for research and development
is assigned to each Federal agency in line with its mission.

Research and development contracts with industry are
clearly designed to assist the supporting agencies in meeting
their objectives, but when the support of research at educa-
tional institutions is involved, it is general policy to define the
research objectives in broad terms and to administer these
contracts and grants in such a way as to permit the maximum
degree of freedom and initiative on the part of the individuals
or groups supported. This is generally true where the sup-
port is provided to an integral part of the college or uni-
versity; it does not apply with the same force to the so-called
research centers which are, in general, set up to accomplish a
specific mission of interest to the Federal Government and man-
aged by a university or other establishment.

The Foundation is unique in that it has no defined mis-
sion other than to support and encourage the progress of
science in the national interest. Within the limit of available
funds, it has, as a matter of deliberate policy, undertaken to sup-
port all the fields of science in a comprehensive way, the criteria
for support being primarily the experience and competence of the
research investigators and the significance of their research
in the overall scientific effort.

616676—61——2 Xvi



In the conviction that most effective progress in science
takes place when it is essentially determined by the nation’s
scientists, the Foundation’s policy is to encourage and consider
applications from individual scientists or groups of scientists
for support in defined areas of research that may be broad
or narrow. Then liberal use is made of individual reviewers,
advisory panels, together with the statutory Divisional Com-
mittees, in order to obtain the best advice from the scientific
community regarding the merit of the proposed research.
Finally, the recommended projects under consideration are
weighed from the standpoint of national interest and the
degree of support by other Federal agencies.

In terms of the progress of science and the factors involved
in overall planning, the first essential is to provide to the fullest
extent possible for the needs of competent research workers in
all fields of science and for the increasingly important inter-
disciplinary areas of science. In addition to advancing the prog-
ress of science on all fronts, such provision assures a steady
stream of scientific manpower, fully equipped to meet general
needs.

Superimposed on this broad coverage, particular areas of
science may prove to be critical at a given time, either from the
standpoint of progress and national interest in science, or be-
cause a more thorough knowledge and understanding of a field
is important for planning purposes or for solving important de-
velopmental problems. Periodically certain areas of science
require special attention in the form of symposia or conferences
by research workers in the field, or in critical cases, a special
study by leading experts whose purpose is to determine the need,
feasibility, and scope of coordinated programs. Such critical
areas may form the basis for study and special emphasis by the
Foundation or other appropriate agency. Recent illustrations
are the fields of oceanography and the atmospheric sciences.

In cases where a number of Federal agencies are involved,
reports of such studies come up for consideration by the Federal
Council for Science and Technology. The Council may then
recommend as to the degree of government interest, the scope
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of the effort, the apportionment of responsibilities, and budget
allocation for collaborative effort in an overall Federal program.

Special emphasis may also be necessary for the exploitation of
certain fields in order to further the progress of applied research
and possible development.

In the latter category belong, for example, the scientific re-
search that underlies the development of weapons and devices
of war, provision for the care and cure of disease or, possibly,
the establishment of a new field of research important to the
national economy. However, the problem of establishing priori-
ties throughout all of research is feasible only through the current
identification of a limited number of the most critical areas.
This type of management planning depends upon such surveys
and analyses of data and trends as may be practicable, coupled
with a process of selection by scientists and science administra-
tors in their own organizations.

At the present critical stage of our knowledge and under-
standing, selections have to be made upon a basis that is mainly
subjective, i.e., by suitably chosen study groups for critical
areas. The process is often most simply carried out by an or-
ganization or agency which is continuously occupied in the sup-
port of research and in following research accomplishments.
Both of these characteristics are possessed in basic research by
the Foundation and, also, in their fields of interest, by other
agencies which support research.

The subject of national science policy and its supporting or-
ganization is and will continue to be a most important and
challenging problem. A number of devices, including careful
study methods for improving the speed and accuracy of survey
analysis, modern techniques for dealing with masses of detailed
information, and the use of methodology borrowed from statis-
tics and communication theory, offer promise of even more ef-
fective solutions for the future.

Considerations of this nature have led the Foundation to
set up an Office of Science Resources Planning which, in addi-
tion to coming to grips with short-range objectives, will start
concentrated studies directed toward a solution of the more
general problem. The objective is to determine what bits of
information concerning science research activities, such as re-
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are required and how these can be analyzed and presented in
optimum form to serve as the basis for planning decisions. Such
a system must include as an essential element provision for in-
dividual and local initiative and independence within appropri-
ately restricted areas of research, and—in the realm of industrial

act1v1ty—allowance for private initiative and competition.

CONCLUSION

NS LN i

Viewed in broad perspective, the whole matter of na-
tional science policy may be summed up as follows: For any
nation, science and technology constitute an essential element
of progress and, in particular, of national security and economic
strength. For this country to exercise leadership in a competi-
tive world, it is essential that policies and practices be developed
along the following lines:

(1) The vigorous cultivation of science not only along
the paths of foreseen objectives but also throughout its

Ton + 1 +L3 +h Al
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attention to the education and training of the scientists
and engineers that will be needed. Fortunately, the
present trend indicates that this goal is realizable, but
only if as a nation we are prepared to provide funds and
whatever is essential for the task.

(2) Among the possible developments that may result
from science, careful attention must be paid to those that
offer greatest promise in the accomplishment of our ob-
jectives. Such selectivity is important in maintaining a
sound economy.

(3) A strong effort should be undertaken to educate
our people to a general understanding of the purposes
of science and technology, their potentialities, and their
limitations in order that wise and intelligent use may be
made of these capabilities.

But we cannot stop here. In an age where science has
given us the key to unlock the energy of the atomic nucleus
and has shown us the feasibility of escaping our planet and
exploring the universe, we must understand that the capital
discoveries of science are only just beginning and that science
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and technology will inevitably raise issues of the deepest social
significance. All nations are convinced that their future is
bound up closely with their progress and capability in science
and technology. Among modern nations this capability is
becoming general. Grim competition has developed along
both military and economic lines. Onto this scene there
enters a host of emerging nations, small and large, impatient
to acquire the standards of living and the independence as-
sociated with science and technology. To solve these major
problems and maintain any kind of equilibrium will require
the utmost of all participants. Whether future developments
take the form of stupendous power over nature’s resources, of
influence and control over life or over man’s minds, or of
traffic with our sister planets, they will certainly create prob-
lems of such concern to the human race that mankind must
learn to cooperate in their solution.

Outstanding breakthroughs should not be permitted to be-
come the subject of hostile competition nor to be exploited
without adequate study of the possible consequences. The
emphasis that has been given to nuclear development fore-
shadows potentialities of other possible undertakings, such
as the ability to alter climate materially or to apply genetic
research findings without proper safeguards and control.
Although these developments have not yet been realized, they
are well within the realm of possibility. This nation and all
nations have a solemn obligation to maintain an awareness of
such possibilities and to make certain that new developments
are used constructively and in the interests of mankind.

AraN T. WATERMAN,
Director, National Science Foundation
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SUPPORT OF SCIENTIFIC RESEARCH

Although the course of scientific progress cannot be predicted with
much accuracy, we do know that it is dependent on the performance of
research by competent scientists and engineers. Science supplies not
only the information needed to solve specific problems but, more im-
portantly, it opens up new opportunities which usually cannot be fore-
seen until the new knowledge is obtained. To insure such new oppor-
tunities, research support is required for the acquisition of new
fundamental knowledge across the entire spectrum of the physical, life,
and social sciences—Dbasic research.

The National Science Foundation has as a primary function the pro-
motion of basic research through providing the scientist with the support
necessary to carry out his creative work—the equipment, the assistance,
and the time.

Historically, the National Science Foundation has supported basic
research primarily through grants to colleges and universities for projects
proposed by the scientist, who would carry out the research. These
projects include not only specific scientific problems, but also projects in
coherent areas of science—extremely broad in scope. The latter may
involve the work of a number of investigators in several related disciplines.

Funds for this kind of support increased in the 1961 fiscal year to $69
million from $62 million in 1960. However, requests for support in-
creased much more rapidly to $256 million from the 1960 figure of $163
million.

This increase in applications reflected not only the expanding national
effort in research and the higher cost levels, but also three other significant
factors.

1. More scientists are turning to the Foundation for support.

2. The Foundation is being asked to support a higher proportion
of the actual cost of performing research.

3. Scientists are no longer satisfied with inadequate equipment and
assistance, but request support which will make their research
efforts as efficient as possible.



The Foundation endeavors to keep informed of those areas of science
which become critical because of major breakthroughs or because of
national needs. In consequence, increased support has been made
available for oceanography and atmospheric sciences. Among the most
recent areas being surveyed are tropical biology and forestry research.

The Foundation has been assigned Government-wide responsibility for
a number of national research programs. These are programs that are
best planned, coordinated, and funded on a national basis and include
weather modification, Antarctic research, and Project Mohole—the ef-
fort to drill through the earth’s crust, into the mantle.

It has been apparent for several years that a “facilities gap” was de-
veloping in the national research effort because Federal funds have been
channeled primarily into research operations, but have not usually been
available for buildings and other permanent facilities. The Foundation
in fiscal year 1961 therefore, made available $15 million for research
facilities, including $8.5 million for construction and modernization of
graduate research laboratories. This represents an increase over 1960
of about $3 million. Funds were provided for university computing
facilities, oceanographic research vessels, specialized biological facilities,
and the Hawaii Institute of Geophysics.

Although National Science Foundation policy in general calls for sup-
port of research in existing institutions, especially in universities, there
have been three national research centers established, each a Govern-
ment-owned facility operated under contract with a nonprofit corpora-
tion. These are the National Radio Astronomy Observatory, at Green
Bank, W. Va.; the Kitt Peak National Observatory, at Tucson, Ariz.;
and the National Center for Atmospheric Research, at Boulder, Colo.
Support for the Centers totaled approximately $8 million in 1961.

The Foundation’s programs for support of scientific research are ad-
ministered through the Division of Biological and Medical Sciences, Di-
vision of Mathematical, Physical, and Engineering Sciences, Division of
Social Sciences, Office of Antarctic Programs, and the Office of Institu-
tional Programs.

Research Programs

BIOLOGICAL AND MEDICAL SCIENCES

CURRENT RESEARCH SUPPORT

The purpose of basic research in the biological and medical sciences
is to gain an understanding of living processes which are to be found
in both plant and animal materials. Historically, field observation,
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the dissecting scalpel, taxonomic analyses, and other classical bio-
logical and medical science techniques made it possible to describe the
structure and function of living creatures on a macroscopic scale. In pur-
pose, modern biological and medical research is similar to that which
characterized classical biology, but it is vastly different in outlook,
techniques, and procedures.

Current trends in the basic biological sciences relate to many factors,
two being particularly significant: (a) a recognition that organic evolu-
tion is but a part of cosmic evolution, with the corollary interest in the
history of living organisms and the origin of life as a part of cosmic evolu-
tion; and, (b) a fundamentally and drastically changed subject matter,
with biological science inevitably moving in the direction of finer and
finer units of living matter until it is now routine to deal with processes
at the molecular level.

Of these two factors affecting biology, the first is important in that it
establishes the setting and stakes out the extent of modern biological
and medical science. The second factor, the study of processes at the
molecular level, has recast the entire content of life science, has pro-
foundly modified its techniques, tools, and research procedures and has
restructured its relationship to other natural sciences. In dealing with
processes at the molecular level, it has been necessary to develop the
techniques of electron microscopy, micromanipulation and ultracen-
trifugation. For its experimental material, modern biological research
requires preparations in situ, within the cell itself. As a result of these
developments it has become possible to attack new problems by perform-
ing experiments of a type which could not have been envisaged a few
decades ago, as for example, the study of successive links in cellular
metabolism or the molecular structure of genetic material.

In performing its primary function of supporting basic biological and
medical science, the Biological and Medical Sciences Division of the
Foundation is organized in a manner which reflects this evolution in life
science areas. From its inception the Division has been oriented toward
research problems in contrast to orientation toward classical teaching
disciplines. The Division encompasses the following eight areas: mole-
cular biology, genetic biology, developmental biology, metabolic biology,
regulatory biology, environmental biology, psychobiology, and systematic
biology. This structure, when taken together, covers the total spectrum
of basic biological and medical science on a “functional level” basis,
ranging from “classical” biology to the most modern experimental
problems.



Molecular Biology

The Molecular Biology program is concerned with studies of the
molecular structure and function of living substances and the physical
and chemical changes which occur in these substances within the life
processes. The limits are difficult to define because molecular biology is
the connecting link between the two broad disciplines of biology and the
physical sciences. In physiological terms, the program is concerned with
aspects of muscle activity, transport, membrane and bioelectric
phenomena, replication, photobiology, immunochemistry, perception,
secretion, biogenesis, and geochemical influences, all on the molecular
level.

Theoretical and technical advances in physics and chemistry have been
of prime importance in the development of this area. Electron micros-
copy, X-ray diffraction analysis, mass spectrometry, ultraviolet and in-
frared spectroscopy, radioactive measurements, nuclear magnetic and
electron spin resonance, and ultrasonic techniques represent a few of the
practical contributions of physical sciences to molecular biological
studies.

The major portion of the program deals with molecular structure, the
biokinetics and thermodynamics of such compounds as proteins, poly-
saccharides, and the nucleic acids. The complexity of the proteins, due
to the number, size, and arrangement of the amino acids, has presented
formidable problems. Recently several biologically active polypeptides
containing up to 23 amino acids have been chemically synthesized.
Similarly, relatively large molecules such as ribonuclease have been de-
graded and analyzed chemically by the techniques of Singer so that now
we at least know one amino acid sequence. Research in this field con-
sists largely in examining parts of the molecules, probable arrangements
of these parts in individual proteins, and the chemical and physical
behavior of the intact protein.

Polysaccharides comprise another large group of macromolecules;
they consist of the carbohydrates, cellulose, starches (both plant and
animal), the dextrans of yeast and bacteria, the levans, galactoses, and
mannoses, and many others widely distributed in nature. Many poly-
saccharides are immunologically specific to man and studies are under-
way to find out more about antibody formation in reactive sites, chemical
interactions, and molecular configuration. The nucleic acids include
desoxyribonucleic acid (DNA), the stuff of heredity, contained in the
nucleus and thought to bring about the synthesis of ribonucleic acid
(RNA) molecules which contain the specific genetic configurations.
The mechanisms in the transfer of the genetic or hereditary material is
the central theme of molecular biology. One investigator recently has
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determined that one strand of DNA, a double helix molecule, can form
a hybrid helix with one strand of RNA, suggesting a possible transfer
mechanism. The chemical likeness or differences of the basic composi~
tion of DNA of various organisms from simple to the more complex is
another type of study being carried out. Systematic knowledge such as
this should provide fundamental information on organic evolution and
on the way the basic genetic components are put together.

Next in area of concentration are the investigations dealing with
bioenergetics, biosynthesis, photobiology, and immunochemistry. All
living matter depends upon electron transport systems for converting
energy into a chemically utilizable form. Energy conversion systems
all have in common a series of oxidation-reduction reactions. Free
radicals obviously play a significant role in these reactions. Studies of
how they do so and the determination of substrates involved are being
pursued. Photobiological studies include the role of vitamin A in
vision, the function of the photosynthetic pigments in plants, and the
mechanisms of bioluminescence and fluorescence. Immunochemistry
deals with studies of the antigen-antibody reaction, of the forces in-
volved in the very specific interactions, and of the autoimmune response.

There are significant studies in enzyme conjugates, viruses, and
membrane structure. All cells contain units called mitochondria
which contain many enzymes, enzymes mostly concerned with convert-
ing food energy to a form the cells can use. These conjugates are being
studied cytochemically to determine the sites of action for oxidative
enzyme activities. Other investigations underway include the origin
of new mitochondria, their interrelations with other cell structures, their
role in the synthesis of proteins, and in electron transport. Viruses are
being studied not only because they are composed of the “basic units”
of life and so may shed light on structure of life matter but also because
such studies may supply information about the mechanism of replica-
tion. Membrane structures of such organelles as mitochondria, micro-
somes (RNA-carrying particles), and cell walls are all basic to studies
of the unit particle of life substance. There are a few scattered studies
dealing with the electrical charges involved in membrane transport,
the phenomena involving locomotion, the origin of life, biological coding,
molecular morphology, replication, and theoretical biology. The pro-
gram shades off into such areas as geochemical influences, nerve
condition, sensory perception, and neurosecretion.

Genetic Biology
The Genetic Biology program is charged with the support of studies
on the nature and organization of the genetic material and its replica-
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tion, mutation, recombination, and transmission; the nature of the
genetic code and the transfer of coded information to primary gene
products; gene action and its regulation; gene interaction; origin of
somatic cell differences; genetic processes in populations and the opera-
tion of evolutionary mechanisms; and the analysis of continuous
variation.

Scope of the research support is illustrated by the following areas in
which research projects have received new or continuing support during
the past year.

Among the most challenging problems of present day genetics are
those of unorthodox inheritance in higher organisms. Grants have
been made for continued support of work on the phenomenon of para-
mutation and for the study of exceptional (noncrossover) derivatives of
a complex locus in maize. Other work on complex loci includes the
study of the “dumpy” locus in Drosophila. Fine structure is being
mapped and attention is being given to the processes of recombination
with regard to “conversion” and “negative interference.” Parallel
studies compare chemical and radiation mutagenesis at this locus.

Projects directed at improving our understanding of chromosome
structure and stability have been supported by grants to investigators
making a broad attack on the problems of metabolic control of muta-
tion processes, the organization of the genetic material at the chromo-
somal level, the relationship between DNA and protein in the chromo-
some, and mechanisms of replication and recombination.

Support has been provided for work on the molecular basis of chem-
ical mutagenesis in bacteriophage, for studies on the relationships be-
tween genetic changes and changes in the structure of viral protein, and
for studies on episomic elements in bacteria in relation to the control
of enzyme synthesis; also for the very promising work on nuclear, cyto-
plasmic, and environmental control of immobilization antigens of
Paramecium, and on the nature of the structural changes which alter
the biological properties of these proteins.

Grants have been awarded for developmental genetic studies on the
control of pattern in various mutants affecting the development of sex
combs in Drosophila and on sex differentiation in vertebrates.

In the areas of evolutionary and population genetics, continued sup-
port is being given to a productive project, studying evolution in the
genus Gossypium (cotton). Another project, using data collected in
Hawaii, is concerned with the estimation of genetic load in first and
subsequent generations following racial outcrossings in humans; it is
also studying the contribution of lethals and detrimentals to genetic load
in a laboratory population of Drosophila.
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Of the work that is being supported in quantitative genetics, particular
note may be given to a project using two systems of selection for a quanti-
tative trait, involving different levels of inbreeding. These studies will
provide a basis for predicting the results of selection for quantitative
characteristics under various conditions, and will add to the understand-
ing of the nature and stability of gene complexes under selection. An-
other project aims at the development of sampling plans that will enable
the investigator to evaluate the possible effects of interaction between loci
and the effects that linkage may have on quantitative characters being
subjected to genetic analysis.

The support of work in mammalian cytogenetics includes two proj-
ects—one concerned with mammalian heterochromatin and with trisomy
in mammalian cells in tissue culture, the other with sex-determining
mechanisms in mammals.

Research in behavioral genetics is also supported through this program.
Grants have been made in this area for the continuation of promising
studies of genetically determined variation in alcohol preference in mice
and for a conference on behavioral genetics to help the behavioral geneti-
cists bring the problems of their emerging field into sharp focus.

Two other grants of special interest may be mentioned. One is assist-
ing in the development of Chlamydomonas as a genetically useful organ-
ism for studies of problems of recombination, gene action, etc.; the other
is assisting a Nobel-laureate physicist in undertaking research in molecular
genetics.

Developmental Biology
Research supportcd by the Developmcntal Biology program has as its
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division, growth, and tissue transformation, as these are involved in
development. To accomplish this, studies on differentiation, defined as
any regularly predictable protoplasmic change, are undertaken in all
forms of life, exploiting technical advances made in many scientific dis-
ciplines. These studies inevitably involve the interactions of the intrinsic
machinery of the cell with its genetic endowment and with extrinsic fac-
tors in the cellular environment.

Developmental biology at the organismal level includes microscopic
and macroscopic changes in morphology during the life history of the
organism, starting with the zygote and ending either with fully differen-
tiated germ cells (from which originate a new generation of zygotes) or
with ante mortem changes (terminating a generation). For example,

development of individual muscles in closely related species of amphibia
ig hemo' studied in an effort to demonstrate evn]nhnnarv and taxonomic
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relationships. Detailed descriptions of a parasitic trematode demon-
strate striking cellular transformations during a single complex Life cycle.
Growth of leaf primordia at the tips of developing plant stems has been
analyzed numerically and a model has been programed for testing in a
computer. Development of asymmetry in the wing of the chicken has
shown that a 12-hour determination period plus a 3-day latent period
precedes cellular morphogenesis. Study of plant cells indicates that
unique orientation of cellulose fibers deposited inside the walls apparently
explains expansion of this rigid system during growth.

Developmental biology at the cellular level includes tissue and cellular
changes that can often be causally associated with cellular interactions
or morphological effects of products of one cell type upon cells of a dif-
ferent type. Characteristics of the induction phenomena are commonly
studied on the basis of metabolic interdependency of cells. For example,
cells of different types when put into a prepared mixture of cells appear
to be capable of correctly assorting and adhering to those of their own
type. Prior to this, however, cells have an alternative type of behavior,
i.e., cells of a given type in mixed culture can become transformed into
an alternate type. Patterns of movements of cells in the early, two-
layered stages of development of the chick have shown that the anterior-
posterior axis and bilateral symmetry of the embryo is established during
the first few cell divisions of the fertilized egg. Tissue interactions (in-
duction) have shown that (a) morphogenesis of prospective cartilage
cells is directed by an influence emanating from the dorsal neural tube,
(b) to be effective, the responding cells must have at least 14 hours of
exposure, and (c) morphogenesis into cartilage cells occurs 3 days after
the exposure.

Developmental biology at the subcellular level hopes to delineate
intermediary biochemical pathways associated with differentiation.
Developmental biologists today study fine structure, subcellular particles,
macromolecular compounds, cytoplasmic duplications, chromosomal
differentiation, immunological specialization, enzyme patterns, DNA-
RNA-protein relations and synthesis of proteins. Biochemistry, inter-
mediary metabolism, and ultrafine structure have become particularly
active areas for investigating developmental biology.

Illustrative of the research being supported at the subcellular level
are cytochemical studies on proliferation and synthesis of DNA in cells
of the onion root tip that have shown that during irradiation, DNA
synthesis is actually stimulated in spite of mitotic inhibition. Such
studies on cytochemical deviations during development will enable
scientists to make distinctions between synthesis, replication, and
mitosis. Nucleic acid metabolism during early development of the
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frog has shown that both the nucleus and the cytoplasm of the frog
egg contain hundreds of times more DNA and RNA than ordinary
diploid liver nuclei. Furthermore, there is more than one type of
RNA in the egg, as determined by solubility studies and by base ratios.
Discovery of the relation of these unusual nucleic acids to early de-
velopment will be most enlightening. Studies on cell division are ex-
ploiting a plant tissue in which cell divisions are predictable and syn-
chronized. A hypothesis is being tested that deoxyribosides serve as
active components of metabolic processes during preparation for cell
division before the ribosides are passively incorporated into duplicated
DNA for the daughter cell. The inductive influence of the nervous
tissue on differentiation of precartilage cells has shown that a small
nucleotide complex has the specific capability of transforming the re-
sponding cells. This is one of the best examples of progress being made
on detecting the chemical basis of an embryonic inductor. Experi-
ments with RNA have shown that labile cells can be converted to the
type from which the RNA was taken. Although the interpretations
have been questioned, the basic finding remains unchallenged and these
studies have far-reaching implications concerning the chromosomal
control of differentiation.

Electrophoresis of embryonic tissues has shown that certain proteins,
although classifiable as a single enzyme, can be separated both by elec-
trophoresis and by reactions with substrate analogues. These enzymes,
labeled “‘isozymes,” differ from tissue to tissue in the animal and change
with time during development indicating genetic control of changing
isozymes during differentiation. Nuclear control of enzyme synthesis
is being studied as a sequel to the classical experiments on morpho-
genesis in Acetabularia. Species differences exist with respect to
phosphatase enzymes found within the cells, and in at least one species
the synthesis of this protein enzyme remains under control of the cyto-
plasm irrespective of the type of nucleus in the cell.

Metabolic Biology

The object of research in the Metabolic Biology program is learning
to understand the processes by which the materials that living things
are composed of are built up and broken down. Enzymes are the so-
called living catalysts which carry out these processes. All information
concerning control of the rate of enzyme function, and the conditions
under which these catalysts work, fall within the province of metabolic
biology. Thus, studies of carbohydrate and lipid metabolism, nucleic
acids and protein synthesis, hormone synthesis and metabolic action, im-
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munology and infection, role of cofactors in metabolism, bioenergetics,
photosynthesis, amino acid synthesis, and virus-host relationships.

Examples of current research are investigations of the role of nucleic
acids in specifying the synthesis of proteins. One such project involves
the use of pyrimidine analogues as a means of altering the coding
pattern during the synthesis of nucleic acids. Another area of research
which promises to enhance substantially our understanding of the rela-
tionship between enzyme sequence and structure involves the reconstitu-
tion of the complex enzyme systems which occur as morphological
entities in most living systems.

Other promising areas of research are those attempting to elucidate
the synthesis and mechanisms of actions of antibodies, complements,
and related substances which are fundamental to a genuine under-
standing of the basis of resistance to mfectlon, allergic reactions, and
tissue transplantation problems.

Research is also being supported on control and regulation of enzyme
synthesis and activity. One grantee is investigating control of peni-
cillinase synthesis by examining conditions affecting formation of a
repressor of the enzyme.

Regulatory Biology

Regulatory Biology deals primarily with research on whole organ-
isms and their organ systems and on the regulatory systems which con-
trol their behavior, It includes most of what may be termed classical
plant and animal physiology, as well as, considerable research in
pathology, nutrition, and transport of materials. Research in endo-
crinology, plant hormones, and neurophysiology forms an important
part of the program. Organisms studied vary in size and complexity
from bacteria and one-celled algae to birds, camels, and humans, and
the methods used are equally diverse. Perhaps the scope of research
can be shown most clearly by some examples of projects being supported.

Aid is being provided for work on the regulation of intake of food
(eating), breathing, and body temperature in animals. Attempts are
being made to localize the region of the brain which controls eating and
drinking by stimulating or destroying certain areas and observing the
effects on intake of food and water. Apparently the control center is
located in the hypothalamus. Another investigator is attempting to
learn how changes in carbon dioxide concentration of the blood produce
signals in the brain which affect muscles of the chest and diaphragm
and regulate the rate of breathing. A study also is being made of con-
trol of breathing at low and high altitudes to learn how adjustments are
made to exercise at high altitudes.

-
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There is continued interest in the factors controlling migration of
birds and the methods by which homing pigeons and other birds orient
themselves in flight. Research is underway on the physiology of
salmon and other fish that migrate to certain streams to spawn. Sev-
eral studies of the structure and endocrinology of the reproductive
organs of birds and animals also are being supported.

Research on nutritional problems of both animals and plants con-
tinues to be active. Several investigators are attempting to grow such
diverse organisms as nematodes, rotifers, and snails in axenic cultures
(cultures of known composition). Another investigator is attempting
to grow mites (red spiders) on artificially prepared media to learn more
about their nutritional requirements. The existence of a previously un-
recognized growth factor for guinea pigs in leafy vegetables was estab-
lished and its exact nature is now being investigated. A number of
interesting studies of feeding habits of insects are in progress. Some are
intended to learn why a certain kind of plant is eaten while another kind
is avoided; one study involves an attempt to change the feeding habits of
the insects by selection through several generations.

There is increased interest in pathology, particularly plant pathology.
Several investigators are attempting to learn why some varieties and
species of plants are more resistant to pathogenic fungi than others.
This problem has been studied for at least 75 years without much success,
but the development of modern biochemical methods has renewed inter-
est in the problem and raised hopes of more rapid progress. Causes of
resistance to nematodes and other parasites are also under study.

There has been a definite increase in proposals dealing with research
on plants during the past year, especially research on trees. Currently
supported research on trees includes investigation of the effects of water
supply on growth and cell structure, effects of water balance on photo-
synthesis, dormancy, and geotropism. Some progress is being made in
explaining differences in cold and drought resistance among various
species of plants. The mechanism by which length of day controls
flowering is under study and attempts are being made to isolate a flower-
inducing hormone.

Several new projects were supported on transport of materials in plants
and animals and the uptake of ions by cells. Among the numerous other
projects being supported are studies of salt secretion by animals, water
and heat balance of camels, diseases of insects, symbiotic relationships
between bark beetles and associated fungi, relation of composition of
guttation liquid to fungus spore germination, response of algae to gib-
berellins, diurnal rhythms in photosynthesis, and biolectric potentials in
plant cells.
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A number of the projects supported by this program make use of
single cells or bits of tissue, merely as a means to an end. The general
objective of such research is to increase our understanding of the regula-
tory mechanisms which integrate the complex of processes and transform
an aggregation of cells and tissues into an organism.

Environmental Biology

Living plants or animals, including man, are sometimes defined as
being self-regulating and self-perpetuating physicochemical organisms
striving to attain equilibrium with their environment. Everything and
every force external to the organism must, in the final analysis, be con-
sidered to constitute its environment; none can escape from an environ-
ment, each is influenced by it throughout the entire life period, and, in
turn, each has an influence upon its environment.

The gross relationship between the environment and the organism is
quite evident in almost every field of biology. Energy, without which
life cannot exist, is derived from the environment; physiological processes
are influenced, directly or indirectly, by environmental fluctuations;
factors of the environment influence growth and development; external
forces and substances affect the sensory mechanisms of animals and
plants; genetic systems of organisms are influenced by environmental
isolation; behavior reflects a response to factors of the environment;
variations in environmental conditions have produced the present distri-
bution of animal and plant life; and, various features of the environment
have influenced the survival of organisms, thus forming the natural selec-
tion basis for the evolution of living systems. Thus, the field is broad and
covers or impinges upon a number of inter-related areas of biological
interest.

One area of investigation supported through the Environmental
Biology program is that associated with the interdependent phenomena
of energy systems and biological productivity. The efficiency of an
aquatic system, as measured by the level at which energy of sunshine is
utilized by plant life (primary producers) and transferred to the first
groups of animal consumers, is illustrative of currently active studies of
this nature. Another investigation of energy systems is concerned with
the primary productivity and nutrient cycle of a grassland ecosystem as
related to variations in rainfall, temperature, and length of growing
season.

The largest single category of research efforts supported by the pro-
gram continues to include those pertaining to the biological and physical
factors in the fresh water or marine environment which influence the
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distribution, abundance, growth, and reproduction of all life forms
contained therein.

Because certain organisms are identical or closely related to fossil
forms, analyses of the relationship of modern plants and animals to exist-
ing environmental conditions permit us to speculate with some assurance
relative to the conditions under which the earlier forms lived. The use
of pollen chronology to interpret the vegetation and, thus, the climate of
earlier geological periods may be subject to several sources of error. A
study initiated recently is expected to reduce one type of error and lead
to the development of a new and more readily interpretable method for
expressing the frequency of fossil pollen in sediments. The research is
also expected to provide considerable information on the relationship
between present vegetation and the quantity and nature of pollen now
being deposited in sediments under certain conditions,

Another very dynamic and challenging area of research receiving the
attention of the program is that involving population ecology. Of spe-
cial interest are the studies involving the use of mathematical models to
demonstrate population theory and to predict population growth, a nec-
essary intermediate step in the application of such theories to situations
in the field. These introductory investigations may lead to the use of
advanced electronic computer techniques for the analysis of population
control mechanisms.

Although the taxonomic positions of many organisms have been well
established, the details of their life histories are frequently not as well
known. The program, therefore, continues to provide aid for life his-
tory analyses of a variety of animal forms, including mollusks, insects,
fish, and turtles,

Studies of animal behavior and orientation have been greatly assisted
in recent years by the utilization of electronic techniques. The use of
miniature radio transmitters for continuous identification and location of
animals has made possible the collection of information on heretofore
obscure aspects of life history, behavior patterns, and population phe-
nomena. Quantitative analysis of nocturnally migrating birds using
radar techniques are being made in order to establish the course, speed,
and numbers of such birds at different times of the year and to ascertain
their responses to different weather conditions.

A large part of the program is devoted to general studies of the re-
sponses of animals and plants to their external environments. One
group of these projects involves a study of the physiological mechanisms
underlying the relationship of the organism to its environment, for ex-
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ample, the organism’s response to magnetic and other physical fields,
photosynthesis and respiration of alpine plant communities, and the cli-
matic stress effects on desert vertebrates.

Psychobiology

The Psychobiology program embraces the biological aspects of psy-
chology and many of the behavioral aspects of zoology. 1Its focal point
isbehavior. Some investigators seek neurological correlates of behavior;
others study uniformities of behavior in such areas as learning, without
regard to neurological aspects. Some concentrate on psychological re-
sponses to stimulation; others seek to link these responses to sense-organ
structure and function. Some confine themselves to laboratory studies;
others concentrate on field observations of behavior. These varied ap-
proaches to behavior reflect a variety of traditions within psychology and
zoology. Each has developed a substantial body of information and of
research techniques. Equally important are the many efforts to adapt
the findings and techniques of a number of approaches to specific
problems.

Approximately one-fifth of the grant awards in the Psychobiology pro-
gram involve some field work in animal behavior (usually with some
laboratory experimentation as well). The remaining four-fifths are
laboratory studies, about equally divided between human and nonhuman
subjects.

Four examples suggest the kinds of research being supported in the
general area of animal behavior. One study deals with the genetic basis
of behavior and the effects of experience on the development of behavior
in the African Parrot genus Agapornis. Another study is concerned
with the evolution of structure and behavior patterns of nyssonine digger
wasps. An experimental analysis of homing behavior in field mice is
being made in the hope that the findings will contribute to the under-
standing of the physiological basis of homing behavior in a wider variety
of forms. Advanced techniques of sound recording and analysis are
being used in a study of Galapagos finches.

Among the laboratory investigations, work on operant behavior and
reinforcement continues to be prominent, both as a direct object of study
and as a technique for exploring such problems as the sensory capacities
of animals. One investigator will seek to determine which reinforce-
ment patterns lead to the most efficient learning and retention. He will
also examine the extent to which performance schedules and interactions
among them will explain “choice” and ‘“decision making.”” Another
investigator is continuing his work on reinforcement and resistance to
extinction, concentrating attention on the licking response, which has
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proved to be a productive research tool. In a new pilot project, instru-
mental conditioning techniques will be used to determine the feasibility
of obtaining comparable data on color and brightness vision for several
species of fish. ‘

Within the general area of physiological psychology, one investigator
is examining neurophysiological mechanisms of attention and learning
by recording from implanted electrodes and by studying the effects of
the removal of critical areas of brain tissue. He hopes to gain further
insight into such problems as the modifications induced in sensory in-
formation arriving at the cortex due to repetition without reinforcement,
to reinforcement by combination with new sensory input, or to reinforce-
ment by activation of hippocampus and/or brain stem. Another inves-
tigator is studying the major characteristics of aversive autonomic nervous
system conditioning, using a curarization technique which allows him to
study autonomic conditioning in dogs whose skeletal musculature is im-
mobilized. The function of taste cells is being examined with special
attention to the effects of growth, aging, and degeneration on sensory
functioning. Other studies deal with biological clocks, self-regulatory
functions, and the relations between thalamic connections of the auditory
system and behavior.

A substantial number of investigators are studying problems of human
learning, perception, and thinking. Illustrative projects include research
on mediated generalization in human conditioning and performance,
experiments on the consolidation time or development time of a visual
percept, an examination of context effects in relation to auditory and
visual perception, an approach to problems in the visual perception of
shape in terms of communication theory, and a series of studies within
the framework of information theory to investigate some implications of
the generalization that choice reaction time is proportional to transmitted
information. Several research workers at one university are exploring
the basic processes of human learning, seeking to extend and refine the
methods used in investigating human learning, and to develop increas-
ingly close links between the psychology of human learning and neigh-
boring disciplines such as psycholinguistics and statistics.

Systematic Biology

In his recent book, PriNcipLES OF ANIMAL TaxoNomy, G. G. Simp-
son points out that “Systematics is the scientific study of the kinds and
diversity of organisms and of any and all relationships among them.”
The program for Systematic Biology provides support for research in
the systematics of numerous kinds of plants and animals, both living and
extinct, that occur in widely diverse habitats. Research activities are
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not limited by geographic or national boundaries; they extend to remote
areas of the world and treat a wide variety of subjects. As is evident
from the description of the Division’s program, which follows, subjects
investigated range from fishes of the South Atlantic to small mammals of
the Scilly Isles, from the land flora of the Antarctic continent to the
flora of southern Brazil, from Carboniferous bryozoans of the Ukramc
to Pleistocene mammals of Colorado.

No living or fossil organism is excluded from systematic attention.
Studies by 170 or more specialists, reported in the TREATISE oN IN-
VERTEBRATE PALEONTOLOGY, are making available to paleontologists,
zoologists, and geologists a comprehensive and up-to-date treatment of
fossil invertebrates, including their phylogeny, morphology, ecology, and
distribution. Investigations on the growth stages of extinct Mesozoic
tree ferns are helping to clarify the taxonomy of this group as well as to
give a dynamic picture of “fossil life.”” Morphologic evidence from the
flowerlike cones of these plants may indicate whether the tree ferns are
ancestral to more advanced plants. Rocks of the Beaufort series of the
Karroo region of South Africa yield one of the best fossil records in the
world of later Permian and Triassic terrestrial vertebrate life. Recent
field work in the Beaufort series has resulted in an outstanding collection
of at least 188 specimens of mammal-like reptiles. This collection will
be available in the United States for study and comparative purposes.
These specimens will allow further consideration of diversity and adap-
tation among these reptiles, as well as serve for anatomical reference in
studies of other reptiles or of mammals.

As man penetrates more deeply into the oceans and ocean floor and as
interest in the atmosphere grows greater, the systematist finds an ever
increasing need for his knowledge and skills. Research on zooplankton
and other marine invertebrates, marine bacteria, and algae becomes in-
creasingly significant. The snapping shrimps are among the most com-
monly occurring crustaceans on coral reefs of the central Pacific. They
have attracted considerable attention in recent years, not only for the
sound they produce but more importantly for their interference with sub-
marine radar. Some of these occur in a diversity of habitats and others
are limited to extremely narrow ecological niches, making them excellent
subjects for studies of distribution and speciation. Field and laboratory
investigations, including study of the reproductive apparatus and embryo
sporophyte, are helping to clarify relationships among marine algae of
South Africa. More complete information on these algae will contribute
to research studies on seaweeds throughout the world by facilitating
comparative investigations.
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Systematists are constantly striving to achieve a natural basis for
classification rather than an artificial grouping of organisms that tends
to obscure relationships, and they employ many different approaches
to this end. The classical approach usually involves studies of mor-
phology and distribution. Monographic treatments and revisions of
families, genera, and species of plants and animals are a culmination of
such studies. Sample research projects of this sort are in progress on
Embioptera, web spinners of tropical Asia; caddisflies of the world;
North American species of mushrooms; marine red algae of Pacific
Mexico; and Orthoptera of North America.

Knowledge of life cycles also may be of systematic value. Except for
a few incomplete investigations, the observed facts about eggs of various
orders of insects have not been correlated with systematics. Examination
of moth eggs of 50 species, representing 10 families, shows distinct differ-
ences and that evidence from the eggs can be utilized in determining re-
lationships among moths. Behavorial characteristics have a use in
systematics. Relationships among the New World tyrant flycatchers,
which are morphologically rather uniform but extremely varied adap-
tively, are being investigated through behavior patterns.

Biochemical techniques also offer much in the way of clarifying cer-
tain phylogenetic problems. Early serological studies showed that the
degree of similarity between the proteins of animal species can be of value
in determining relationships. Electrophoretic and other chroma-
tographic studies on egg-white proteins are now under way in an at-
tempt to determine relationships among various groups of birds. Con-
siderable attention is being focused on the hawks, eagles, and their allies,
and on the passeriforms (perching birds). Often the protein studies
confirm evidence for relationships based on anatomical and other find-
ings, but where other evidence is equivocal, they may throw light on the
true relationships. Chromatographic approaches of phylogenetic im-
portance are being applied also to plants. The biochemical constitu-
ents of legumes of the genus Baptisia are being correlated with morpho-
logical characters. Some hybrids between species of Baptisia show a
recombination of the biochemical constituents of each parent. In the
case of these hybrids the biochemical expression is quantitative. Genetic
studies on biochemical inheritance are being correlated with the system-
atic approach, and possible environmental effects on the biochemical
constituents of the plants are being considered.

A major trend in evolutionary research has been an increasing recog-
nition of the importance of the population as opposed to the individual
as a basic unit for systematic study. This recognition has led to em-
phasis on the study of variability in populations. Wild and laboratory
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populations of small mammals are studied in attempts to estimate the
relative contribution of genetic and nongenetic factors in variation.
The variation in a large sample of Pleistocene rodents from Florida is
being compared with that in living rodents. The studies are contribut-
ing to an understanding of the taxonomic position of the Pleistocene
forms as well as to a determination of the rates of evolution of selected
traits and of modes of speciation.

The use of digital computers has entered systematics as well as many
other fields of endeavor. Pioneering work in numerical taxonomy has
been undertaken in order to establish the methodology and gain the
experience necessary to make the methods reliable. Although early
studies have dealt mostly with taxonomic problems in insects, the
methods being developed should prove more general in application.
This new numerical approach to taxonomy is controversial, but it will
lead to a re-examination and re-evaluation of all methods used in sys-
tematics. Further, it may become accepted as an additional tool in deter-
mining the relationships among organisms and in understanding their
evolutionary development.

Short-Term Research by Medical Students

Under this program grants are made on a merit basis to medical
schools for the purpose of providing stipends to support the research of
appropriate students during their free summer (or other) periods.
The objective of this program is to give capable and well-motivated
students an opportunity to undertake basic research and thus to assess
first hand their interest in research careers. Criteria for evaluating
proposals submitted by the various medical schools include initiative of
the school in developing and seeking support for its student research
program and in encouraging basic research among its staff, quality and
effectiveness of student programs now in operation, and demand for
stipends in relation to local funds available.

During the 7 years in which this program has been in existence more
than 2,000 stipends have been provided through 116 grants to 70 differ-
ent medical schools. The size and vigor of student research programs
have increased markedly during this period as has the number of medi-
cal schools undertaking such special training for their students.

-

SIGNIFICANT RESEARCH DEVELOPMENTS IN THE BIOLOGICAL AND
MEDICAL SCIENCES

AMmo Aco SeQuENCE oF ToBacco Mosaic VIrus PrOTEIN DETER-
MINED—Tobacco Mosaic Virus or TMV is made up solely of RNA and
protein. The RNA contains all the biochemical information necessary
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for replication and synthesis of the structural protein. The amino acid
sequence of TMV has recently been determined by an investigator
working under a Foundation research grant. This protein is made up
of subunits consisting of 158 amino acids and except for a few minor
details the order of these residues in the protein molccule has been
determined. This is the first viral protein whose amino acid sequence
hasbeen worked out.  Itis also the longest.

It should now be comparatively easy to study the effects which alter-
ations in the RNA structure have on the amino acid sequence of the

.
protein. This type of approach will help to solve the problem of how

nucleic acids code information and thus control the genetic makeup of
living cells.
 * »
GuttaTioN WaTer Has ErFect on Spore GERMINATION—There is
little or no correlation between differences in disease resistance among
plant species and growth of the causal organisms on extracts prepared
from tissues of resistant and nonresistant plants. However, recent ex-
periments have shown that spores of the ergot fungus germinate readily
in guttation (droplet) liquid from rye which is susceptible to the fungus,
but do not germinate or grow well in guttation water from wheat which
is resistant to the ergot fungus The guttation liquid which exudes
mrougn pores at the ups of grass blades and d..lOIlg the margms of other
types of leaves, is water forced out of the xylem by root pressure. This
liquid seems to be more representative of the environment encountered
by germinating spores as they penetrate leaves than extracts prepared
from ground leaf tissue. If the differences in resistance to the fungus
can be correlated with differences in composition of the guttation liquid
a significant advance will be made in our knowledge of the biochemistry
of disease resistance.
* * »

UnBROKEN DNA MOLECULES PHOTOGRAPHED SUCCESSFULLY FOR THE
Frst Time—The study of the detailed structure of deoxyribonucleic
acid (DNA) is one of the central problems of molecular biology. Pre-
vious attempts to obtain clear-cut pictures of DNA molecules by electron
microscopy failed because of two technical problems in the preparation
of specimen material. Both have been overcome by an NSF grantee and
his coworkers. The first, the obtaining of whole length specimens, was
accomplished by passing a plastic film with weakly basic ion exchange
properties through a solution of DNA. The technique produced long
and parallel unbroken molecules stretched out on a supporting mem-
brane. The second, a suitable staining method to make the molecules
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distinguishable, was done by interaction of Uranyl salts with DNA. This
produces a much more faithful representation of the DNA molecule than
“shadowing” has been able to do. As a result of this study, unbroken
DNA molecules have been photographed successfully. Heretofore,
scientists have been able to determine when mutations occur in genetic
materials but have been unable to pinpoint the sites of such defects. This
development may well hold the answer.

*  #

SuccessFuL SyNTHESIS OF AcTH-LIKE ComMpPounp—For the past 10
years hundreds of chemists have been trying to solve one of organic
chemistry’s most difficult problems—the chemical synthesis of a com-
pound with all the biological properties of ACTH (adrenocorticotropic
hormone). An NSF-supported investigator succeeded in this task.

ACTH is produced by the pea-sized pituitary gland at the base of the
brain and seems to be a hormone’s hormone. When it is carried by the
blood to the adrenal cortex it stimulates the production of many other
hormones that regulate vital functions of the body. The great difficulty
in its chemical synthesis has been that ACTH is a protein, a long chain
of amnio acid groups linked together like a phrase in telegraphic code,
which had to be reproduced in proper sequence and special arrangement.
The synthetic copy has only 23 amino acid groups as opposed to 39 of
the natural ACTH, but this part of the chain seems to function biologi-
cally as well as the whole.

Knowing how to synthesize ACTH will make possible a clarification
of the role of the pituitary gland in stimulating the adrenal cortex to
produce cortisone and other steroids. Also, the structure can be changed
more easily to obtain different biological properties. Finally, the syn-
thesis techniques employed may be used to make other complex poly-
peptide molecules.

* % #
Licat-EMirring CoMPOUND IN FIREFLIES SYNTHESIZED—Biolumines-
cence is an enzyme-catalyzed chemiluminescence in which oxygen acts as
an electron acceptor.  So far as an NSF-supported group of investigators
can determine, the requirements for bioluminescence are an ionizable
substrate (luciferase) which can form a peroxide addition, molecular
oxygen, and presumably a fluorescent product molecule (luciferan). In
the examination of the light-emitting system of the firefly attempts have
been made to isolate and purify the reacting components, to identify the
end products and possible intermediates, and to understand the mecha-
nism of the conversion of chemical energy into light energy. The group
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tecently has been able to establish definitely the chemical structure of
luciferan and has completed the synthesis in the laboratory. The ease
of acquiring this compound will allow an extensive quantitative study
of these substances during light activation.

*  *  *

Nucreormes Pray Key RoLe IN CeLL DiFFereNTIATION—Conspicu-
ous features of the early vertebrate embryo are the mesodermal segments
or somites that form as a parallel row on each side of the spinal cord.
Most of the cells within the somites have alternative fates, they or their
daughter cells are destined to differentiate into either muscle or cartilage
cells. It is known that the embryonic spinal cord is capable of directing
these cells to forego their muscle-forming potentiality and to become
cartilage cells. This directive influence of the spinal cord has been care-
fully studied and, for example, one can now state when and for how long
this influence must be exerted in order to bring about differentiation into
cartilage. Recently a cartilage-inducing factor specific to the spinal
cord has been isolated by a National Science Foundation grantee through
chromatography and found to be a relatively small nucleotide complex.
The exciting feature of this and comparable research is that we are get-
ting close to understanding one of the enigmas of modern biology—
although embryologists have noted the similarities of different kinds of
embryos and embryonic processes, no data exist to explain the mechanism
by which two similar embryos are made to diverge so that one invariably
becomes a mouse and the other 2 man. The fact that nucleotides may
play key roles in embryology, as well as in genetics of determination, con-
stitutes a2 major advancement in basic knowledge.

* ¥ ¥

CoBaLT ESSENTIAL FOR GROWTH OF NITROGEN-FIXING BACTERIA
Founp v LecuMes—Biological nitrogen fixation is a fundamental
phenomenon and is important either directly or indirectly in the main-
tenance of all living organisms. Most of the world’s nitrogen supply
is maintained by this phenomenon. Data indicating the contribution
of free living nitrogen-fixing bacteria to the world’s supply of nitrogen
is lacking, but it is believed to be very insignificant when compared
with the amount fixed by legumes through their symbiotic nitrogen-
fixing bacteria. In a series of experiments the effect of cobalt and other
elements on the growth, nitrogen fixation, and partial chemical com-
position of leguminous plants was investigated by an NSF grantee.
These experiments proved beyond any doubt that cobalt is essential for
the growth of soybean plants under symbiotic conditions. Further
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investigations confirmed that cobalt is necessary for the growth of the
symbiotic bacteria. These organisms apparently require the element
cither in or out of legume nodules. This seems to be the first clear cut
demonstration of a cobalt requirement for bacteria and for nitrogen
fixation.
%* % *»

ALDER TREES SIGNIFICANTLY INCREASE NATURAL ProDUCTIVITY OF
LAakes—One of the many puzzling features of the exceedingly complex
relationships associated with the dynamics of a lake is the seeming lack,
in some instances, of a recognizable source of the nutrient materials
required by primary producer organisms in the aquatic food chain.
Such materials are commonly said to enter the lake in runoff water from
the adjacent watershed but this explanation is inadequate in instances
where the nutrients available in the lake are far higher than the fertility
level of the watershed soil. Although alder trees (nonleguminous,
nitrogen-fixing plants) have been demonstrated to provide nitrogen for
other terrestrial plants, various factors resulted in an underestimation of
their role in the primary productivity of certain lakes,

After preliminary work on Alaskan lakes located in volcanic ash
watersheds, an NSF-supported investigator initiated a more intensive
study of a California lake located in an area of similarly deficient
fertility. His efforts have demonstrated that even a few alder trees
can play a major role in providing nutrient materials for lakes. The
nitrogen-fixing activities of alder roots were found to contribute sig-
nificantly to the fertility of soils on lake and feeder-spring banks.
Equally interesting, however, was the investigator’s discovery that leaf
fall from alders contained more than four times as much nitrogen as
defoliation from other species. Thus, the hitherto unexplained pro-
ductivity of some mountain lakes and of those in other regions where
watershed fertility is deficient may be due to nutrient materials provided
by alder trees through direct nitrogen-fixation and decomposition of leaf
litter in restricted watershed soils; by alder leaves blown directly into
the lake; and, to some extent, by rain or dew drip from living alder
leaves. Aside from the very interesting scientific aspects of this re-
search, the results may have rather substantial practical implications in
our efforts to improve the natural productivity in certain lakes which
are too infertile to support adequate populations of fish or other living
forms.

* ¥ #
CaroreNoms ProTtecr CerLL FroM PrOTO-OxmaTioN DAMAGE—
Carotenoids are orange pigments which occur widely in plants, fungi,
and photosynthetic and nonphotosynthetic bacteria. When consumed

24 -



by animals they serve as precursors of vitamin A and as such function
in the photochemistry of vision. An NSF grantee has now discovered
that their primary function in the photosynthetic apparatus is to pro-
tect the cell from chlorophyll-catalyzed photooxidative damage. He
found that a “blue-green mutant” of a certain purple bacterium
which lacks carotenoids completely exhibited great sensitivity when
exposed simultaneously to light and air, as did cells of another species of
photosynthetic bacterium when rendered 90 percent carotenoid-free by
an inhibitor of carotenoid synthesis. The sensitivity was manifested
both by destruction of chlorophyll and by cell death. It was further
found that carotenoids play a similar role in nonphotosynthetic bacteria
and fungi, where such nonchlorophyll pigments as the porphyrins are
potentially capable of producing photo-oxidations.

* % *

New INrFOorRMATION OBTAINED ON THE STRUCTURE AND FUNCTION OF
MrrocHoNDRIA—Mitochondria are biochemically active macromole-
cules occurring in the cytoplasm at the rate of approximately 100 per
cell. They are composed of ribonucleic acids, lipids, and proteins, and
carry enzyme systems essential for the functioning of the organism.
Among these enzyme systems is the one which makes biological energy
available to the living cell for the synthesis of vital constituents by means
of the coupling mechanism between oxidation (electron transport) and
phosphorylation.

A Foundation grantee has obtained new information on the structure
and function of mitochondria by first degrading the particulates and
then reconstituting some of their major metabolic processes in stepwise
fashion. He isolated an electron transport particle (ETP) from beef
heart mitochondria which contains all the enzymes and structural
elements necessary to transport electrons from the substrate, succinic
acid, to molecular oxygen. Further fractionation of the ETP resulted
in parts, each carrying a short sequence of the electron transport chain.
The investigator was then able to recombine these fractions so that the
whole electron chain transport was reconstituted. For the first time it
became possible to determine not only new steps in the chain, but also
the precise order in which the known steps occur.

Analytical studies of the mitochondria and mitochrondrial fractions
have indicated the presence in them of a protein which combines with
mitochondrial lipids and certain of the respiratory enzymes to form
stable complexes. It is concluded that this protein acts as a “cement”
in the structure of intact mitochondria.

%
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MATHEMATICAL, PHYSICAL, AND ENGINEERING
SCIENCES

CURRENT RESEARCH SUPPORT

The mathematical, physical, and engineering sciences deal with the
various aspects of man’s physical environment. They encompass a wide
variety of disciplines with greatly different requirements for facilities,
research skills and specialties, and research tools. Research support is
provided for studies ranging from subnuclear particles to the cosmos, from
the ocean to the atmosphere, from the center of the earth to outer space,
from reactions taking place at temperatures close to absolute zero to those
at a temperature of many millions of degrees. Facilities and equipment
used may range from a desk calculator to the most complex computer,
from a simple Geiger counter to a high energy accelerator, and from a
small miscroscope to a huge radio telescope.

The Mathematical, Physical, and Engineering Sciences Division is
organized into seven programs—astronomy, atmospheric sciences,
chemistry, earth sciences, engineering sciences, mathematical sciences,
and physics.

Astronomy Program

The Astronomy program is concerned with research on the physical
universe—planets and their satellites, comets and meteors, sun, stars and
clusters of stars, interstellar gas and dust, and the system of the Milky
Way and the other galaxies that lie beyond the Milky Way. By observ-
ing the radiations coming from the stars and other material in interstellar
space our understanding and knowledge of the universe is substantially
increased, and this indeed is the principal technique used by the astrono-
mer and the astrophysicist to study the universe. In the past few years,
several major developments have greatly strengthened the astronomer’s
ability to observe the universe—for example, the development of radio
astronomy, the use of high-altitude balloons for observation, the use of
space vehicles, the development of electronic image intensification, and
the establishment of the two national observatories (National Radio
Astronomy Observatory at Green Bank, W. Va., and Kitt Peak National
Observatory near Tucson, Ariz.). In many of these developments the
Foundation has played a prominent role. In the case of the two ob-
servatories, the Foundation gives sole support, and these observatories
make their facilities available not only to their own permanent research
staff but to all qualified astronomers, many of whom are also engaged in
other research supported by the Foundation.
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The largest single effort of the Astronomy program outside the Na-
tional Observatories continues to be in the field of balloon astronomy.
One such project—Stratoscope I, a 12-inch solar telescope (reported in
the 9th and 10th Annual Reports) was so successful that design and de-
velopment of a 36-inch stellar telescope, Stratoscope II, is now under-
way by the same team of astronomers.

International attention has been attracted by the recent work at Bur-
bank, Calif. This work, supported by the Foundation, concerns high
time-resolution cinematography of solar flares, and resulted in the dis-
covery of extensive wavelike disturbances traveling outward from the
explosive flares. The progress of these disturbances along the sun’s
surface, at a speed of between 1,000 and 2,500 km/sec, can be followed
on photographs taken at intervals of 10 seconds in the light of the hydro-
gen alpha line. It is thought that these disturbances are plasma clouds
guided by local magnetic fields, similar to the ones which cause geo-
magnetic storms, aurorae and slow-drift solar radio bursts. More than
a dozen of these phenomena have been studied; they frequently travel
distances equal to the radius of the sun and disturb distant prominence
filaments. Occasionally, a disturbance was seen to be reflected by
strongly magnetic areas, indicating that the magnetic bottle effect may
have been observed for the first time. These new observations seem to
represent the first direct evidence of solar corpuscular streams, and may
greatly increase our knowledge of the physical processes on the sun as we
as contributing to interpretation of solar-terrestrial phenomena.

Atmospheric Sciences

The Foundation’s Atmospheric Sciences program, established 3 years
ago, is broad in concept and not confined solely to studies of the lower
atmosphere. Because the field of atmospheric sciences is so far-ranging,
the program touches oceanography and earth sciences on the one hand,
and astronomy and space research on the other. In particular, the pro-
gram stresses research on the physics of the upper atmosphere, cloud
physics, atmospheric dynamics, solar-terrestrial relations, energy exchange
processes and weather modification.

A decade ago it was commonly believed that the hydrostatically sup-
ported atmosphere of the earth decreased in density to very low values
within a few hundred kilometers of the earth’s atmosphere. This view
was based on assumed thermodynamic temperatures of only a few hun-
dred degrees, applied to the oxygen and nitrogen atoms which are
dominant at these heights. Similar considerations indicated a cor-
responding confinement of the overlying esosphere—the region where
the constituent neutral atoms are free from significant collisions with one
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another, and where instead their motions follow ballistic trajectories.
As a result of these conclusions, the total extent conceived for the earth’s
sensible gaseous mantle was limited to heights of a few thousand kilo-
meters at most. These views have, in the past few years, been drastically
revised, and regions of the earth’s atmosphere out to several earth radii
are currently the subject of intensive study by a wide variety of techniques
by several Foundation grantees.

An interesting feature of research on the upper atmosphere is the way
in which various experiments interlock. Because of this and as a result
of improved technology, progress hasbeen rapid. For example, whistler-
mode propagation studies lead to improved models of outer ionospheric
electron density, which in turn, together with satellite radiation belt
measurements and both satellite and ground-based magnetic field meas-
urements, greatly enhance the understanding of auroral and of cosmic
ray temporal variations.

The general area of solar-upper atmosphere interactions and of modes
of coupling for vertical energy transfer in the terrestrial atmosphere have
made good progress during the past year with several Foundation grantees
active in this area. However, the problem of coupling between the
upper and lower atmosphere is one in which more progress must be made
before a really complete understanding of the linkage between solar ac-
tivity and terrestrial weather is obtained.

Progress in the field of meteorology in recent years has not been spec-
tacular, but technological developments of new instruments which will
spark the next advances in the understanding of meteorological phe-
nomena have been breathtaking. A few examples of recent instrumental
breakthroughs will show why meteorologists have high hopes for the
future. The advent of meteorological satellites, Tros I and II and
the projected NmMBUSs series, has given an unparalleled view of both
local and planetary scale cloud and radiation patterns. This at first
proved to be an embarrassingly abundant wealth of information, but
during this past year encouraging progress has been made in learning
how to process and use this data. The influence of the Tiros data and
results—in which the Foundation played no active part—is already evi-
dent in the research proposals being received.

‘The Weather Modification program of the National Science Founda-
tion continues to support a full range of theoretical studies, laboratory
research, field experimental work, and evaluation studies. The research
is in the main characterized by its long-term fundamental approach;
however, field tests and engineering studies are encouraged as new op-
portunities for such work are presented.
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The interpretation of weather modification experiments is hampered
by high meteorological variability which also accounts for the difficulty
of designing scientifically sound experiments. Most field experiments
need to be operated on a well-planned basis for several years in order to
produce enough information to be conclusive. So far very few have
had sufficient duration and continuity, and it is a major objective of the
Foundation’s Weather Modification program to ensure the necessary
continuity of support to the best of the field experiments and to the
associated laboratory studies.

The largest single research program in Weather Modification includes
both laboratory and field studies. The laboratory portion of this pro-
gram deals with nearly every aspect of the water resources of clouds, in-
cluding particles, the ice nucleation process, and the growth of ice
crystals and water droplets. The field portion of the program is a study
of the physical effects of cloud seeding in the Great Plains using silver
iodide as the seeding material. Over the flat terrain of the Great Plains
measurable increases in precipitation as a result of seeding have not yet
been shown. In this study, therefore, silver iodide nuclei are released
from aircraft and the resultant physical changes in the clouds themselves
are investigated rather than the statistical departures in precipitation.
Radar, cloud cameras, and specially instrumented aircraft are employed
in the research.

The past year or so has seen an increase of interest on the part of
meteorologists in problems of the interactions of the atmosphere and the
oceans. This is because a proper understanding of climate and long-
period fluctuations in the atmosphere circulation requires a consideration
of the atmosphere and the oceans as a coupled dynamic system. Several
studies supported by the Atmospheric Sciences program are concerned,
in part, with this aspect. Others deal with the constant interchange of
matter (water, carbon dioxide, and salt) between the ocean and the at-
mosphere.  All of these studies should help to unravel some of the com-
plexities of the ocean-atmosphere system.

The National Center for Atmospheric Research, which is supported
through this program, was established in the past year (see National Re-
search Center, page 59).

Chemistry

Chemistry has made many significant contributions to the general wel-

fare and the economy of the Nation. Many basic problems remain;

basic research in chemistry will provide the knowledge required. One
of the current tasks of chemistry is to understand how molecules are
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synthesized, what their basic structure is, how these molecules interact
with each other, and what are the mechanisms responsible for the inter-
action or reaction. Considerable progress has been made in these
areas—experimentally in the use of extreme conditions of environment
including high pressures and both very high and very low temperatures,
and theoretically in the use of certain aspects of quantum mechanical and
molecular field theory to predict and interpret molecular events. But
much more remains to be done.

The Chemistry program has continued to provide support for research
in the four classical subdisciplines of organic, physical, inorganic, and
analytical chemistry. In addition, limited support of research instru-
ments, such as nuclear magnetic resonance spectrometers, mass spec-
trometers, and ultraviolet and infrared spectrophotometers, was resumed
during fiscal year 1961. Assistance provided in the purchase of modern
research instruments for chemistry departments of educational institu-
tions throughout the country represents an effective means for the sup-
port of research in chemistry.

During the past year a new development occurred in the magnetic
cooling problem associated with the production of very low temperatures.
By adiabatic demagnetization of metallic copper from fields of 15 kilo-
gauss and starting at 0.01 °K, temperatures of 10~ and 10-° °K were ob-
tained reproducibly by two Foundation grantees. Thermodynamic
measurements are now being carried out on hydrogen adsorbed on pal-
ladium, and attempts are being made to use the adsorbed hydrogen for
nuclear cooling in a new approach to adiabatic demagnetization.

The structure of liquids and liquid solutions is the subject of active
research by several Foundation grantees. One group has initiated a
program in the X-ray determination of the structure of quaternary salt
hydrates, which contain up to 70 percent water. These hydrates have a
dodecahedral structure, and extension of this work should provide useful
information concerning the structure of liquid water and, perhaps,
liquids in general. The use of high speed computers in structure de-
termination work has proved to be of enormous help since it has per-
formed the necessary, complicated and tedious calculations in a minute
fraction of the time previously devoted to this, thus freeing the researcher
for more productive tasks.

In this present era of space exploration, it has become all too apparent
that little basic information is available on the chemical and physical
properties of substances at high temperatures. Thus, the density of iron,
one of our most important structural materials, was not known at tem-
peratures above its melting point of 1805 °K. During this past year, a
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Foundation grantee measured its density from its melting point up to
2200 °K as well as measuring the electrical conductivity, surface ten-
sion, and density over a wide temperature range on liquid alumina and
on a number of liquid alkali earth metal fluorides. Another interesting
high temperature inorganic chemistry study is the use of a nitrogen
plasma for synthetic purposes. Mixing a nitrogen plasma with oxygen
produces various oxides of nitrogen, particularly nitrogen dioxide. The
introduction of titanium and magnesium powder into the nitrogen
plasma produces crystals of titanium nitride and magnesium nitride.
This unique method of crystal growing can be expected to be of great
importance in studying materials at high temperatures.

An area of research of particular interest to chemists as well as
biologists and physicists concerns the determination of the mechanism of
energy transfer, and a number of Foundation grantees are active in
this area. Both theoretical and experimental approaches are being used
in systems of gases, liquids, and solids. Allied to this research is the
problem of conductivity in organic systems. Here the interest is to eluci-
date the mechanism of the flow of carriers through solid, single crystal,
organic compounds with and without photoelectric effects being present.

Earth Sciences

The Earth Sciences program supports basic research in the geological
and oceanographic fields ranging in area from the core of the earth to
the surface of the land or water and from Alaska to New Zealand. All
of the fields of solid earth science are included—geology in its more con-
ventional sense, geochemistry, geophysics, and all their subdisciplines—
plus oceanography. The increased emphasis on the marine sciences
during the past few years has resulted in a large growth in the support
of oceanography including physical oceanography, marine geology,
chemical oceanography, and submarine geophysics. During the past
year, grants have been made in subjects ranging from the chemical
composition of meteorites to the study of fossil plants found in old coal
balls, and from the laboratory study of processes by which igneous rocks
and magmas are formed to the charting of deep sea currents by the use
of deep floating buoys. In one grant, the principal investigator proposes
to attack the problem of the salinity of the oceans a half a billion years
ago by studying the boron content of rocks of this age. In another,
the investigator hopes to evaluate climates of the recent past by means
of the chemical composition of the soils. In still another, the use of
a phenomenon known as thermoluminescence is being tested as a means
of dating ancient pottery and geologically recent lava flows. Other than
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oceanography, the field receiving largest support is geochemistry, a
relatively young addition to the geological sciences, which is enabling
students of the earth’s history and process to learn more about how the
crust and mantle of the earth have been formed. Other major portions
of the program’s budget have been devoted to the studies of seismic
propagation, gravity and magnetic ctudies, and the measurement of
electrical conductivity and magnetic properties of rocks.

During the past year new and important results in the measurement of
deep sea currents were reported by two Foundation grantees. One in-
vestigator working near Bermuda and the other in the North Pacific have
charted deep sea currents using the buoys developed previously by one of
them. The results in the Atlantic showed that currents are more com-
plicated and variable than previously thought, and that an equatorial
under-current existed in the Atlantic similar to the one in the Pacific
Ocean. The work in the Pacific by the Foundation grantee clearly
demonstrated irregular turbulent motions at various depths in latitudes
between 50° N. and 15° N. Yet at 28° N. the motion is quite regular,
primarily rotary and clockwise with a 25-hour period. The rotary mo-
tion is probably the coincidence of the inertial period (25.4 hours at this
latitude) with the tidal periods of 24 and 24.8 hours. An important
confirmation of the turbulent nature of the current at 29° N. was made
during the test drilling in the early stages of Project Mohole. Direct
current measurements from buoys at different depth levels at the site
showed current vectors varying randomly in both time and direction.

In the area of geochemistry, a Foundation grantee recently showed
that with appropriate amounts of fluxing agents and a reasonable amount
of water, rocks with the chemical composition of most granites can
partially melt at temperatures as low as 560° C under pressures equiva-
lent to those found at about 15 miles deep within the earth’s crust.
This suggests that most of the sediments deeply buried within a geo-
synclinal belt are subject to partial melting. This melting is at once a
source of granite instrusions (so commonly associated with the deforma-
tion of geosynclines) and also an aid to the mobility of geosynclinal
belts during times of compressional stress.

The largest and by far the most dramatic of all projects supported by
this program is Project Mohole, which has as its goal drilling through
the crust of the earth into the mantle. During this past year, Phase I
of the project was successfully completed and proof provided that
drilling from a floating barge in very deep water is feasible. The
project is now being reorganized for an assault on the longer-range
objectives. (See page 39 for a review of the accomplishments of

Phase 1.)
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Engineering Sciences

The National Science Foundation’s program in the engineering sci~
ences is exceptionally broad in scope, encompassing the classical sub-
disciplines of engineering, such as electrical, mechanical, and chemical
engineering, as well as the newer concepts in engineering such as systems
engineering. As such, it attempts to undergird and balance the na-
tional effort in this field by supporting research which seeks knowledge
and understanding that is directly needed in the design of new and
improved technological systems. Thus, basic research in the engineer-
ing sciences provides the essential information and methods with which
existing problems may be solved and new opportunities for advance-
ment may be recognized.

An important research area, supported through this program, is
emerging from cooperation between research electrical engineers and
scientists in other disciplines, such as experimental psychology, neuro-
physiology, and linguistics. The area, becoming known as communica-
tion science, is concerned with the generation, processing, and trans-
mission of information in its various forms. The theoretical founda-
tions of communication science are largely the basic work of Norbert
Wiener on random processes, their prediction and filtering, and on the
mathematical theory of communication developed by Claude Shannon.
Important also is the development of a theory of the logic of automata
and computing devices, switching circuits, and relay circuits. Knowl-
edge in this field is applicable to problems of coding, of efficient trans-
mission of information, of cryptography, of design of computers and
automata, in the analysis of speech and language, in the transmission of
signals through the nervous system, and in the study of the behavior of
groups and of learning itself. Support in communication science has
been provided for research in statistical communication theory, process-
ing and transmission of information, communication biophysics, neuro-
psysiology, linguistics, speech communication, experimental psychology,
automata and artificial intelligence, sensory aids, physical acoustics,
circuit theory and network synthesis, and modulation theory.

The past two decades have witnessed many far-reaching develop-
ments in the fields of communication, control, and machine computa-
tion. The high level of sophistication in systems incorporating such
functions as prediction of time series, recognition of patterns, choosing
between alternatives, and adapting to changes in environment has
created an acute need for methods of analysis and synthesis of complex
systems containing nonlinear, non-deterministic, and incompletely char-
acterized components.  This is likely to be even more true of the systems
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of tomorrow involving space-relay communication links and large-scale
man-machine systems.

It has long been recognized that systems of widely different physical
forms may have similar mathematical structures. Thus, from the view-
point of system analysis what is important about a system is not its
physical form but its input-output relationships. This fact is responsible
for the growing trend toward abstraction in the methodology of system
design and analysis. This trend, coupled with the need for effective
means of analysis of the complex systems characteristic of modern
technology, has given an impetus to the development of a new scientific
discipline, system theory—in effect a general theory of systems irrespec-
tive of their physical form.

Support is being provided for research on problems in system analysis
that are system-theoretic in nature. A wide variety of problems in
adaptive, sampled-data, digital, competitive, and linear time-varying
control are being studied, including stability and optimization
considerations.

While these rather substantial grants permit a concerted research
effort in important, newly developing fields, the program has main-
tained support of smaller research projects that are usually directed by
one faculty member and involve one or two graduate students. This
effort is regarded as the heart of the program’s activity and covers all
areas at the forefront of the engineering sciences. A notable feature has
been the exploitation of the digital computer. The research referred to
does not merely use the computer in a routine fashion but through its
use permits one to solve important complex problems that could not
otherwise be attacked in a physically meaningful way.

One of the more interesting engineering achievements which is ex-
pected to aid considerably in the solving of some of the problems asso-
ciated with the Nation’s space effort occurred in the field of molecular
beams. One group has constructed a high energy beam facility using
a supersonic nozzle source to develop high material fluxes. Heavy
molecules are accelerated by lighter ones during the expansion of a
binary gas mixture, and thus high energies are obtained. Preliminary
results have indicated that this facility is capable of generating an in-
tense beam of fast molecules with translational energies in the 0.5 to 10
electron-volt range. This will make it possible to investigate momen-
tum and energy transfer, and scattering and reactive collisions in a
region of energies heretofore unexplored.

Another Foundation grantee has been studying fundamentals of
adhesion. He has shown that syneresis (the separation of liquid or
semiliquid impurities from a solid during its cooling) involving im-
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purities present in the adhesive play a part in determining the breaking
stress of adhesive joints made with “adhesionable” polyethylene. When
these impurities concentrate along the interface between adherent and
adhesive a2 zone of weakness forms and rupture proceeds along this
zone. There are many applications where adhesive joining is attrac-
tive, and this understanding of the adhesive mechanism should lead to
more efficient joining procedures.

During the past year an NSF grantee has developed a new approach
to engineering analysis which has attracted international attention. In
studying nonlinear, two-degrees-of-freedom systems, the grantee has
rigorously defined the term “normal mode” for linear or nonlinear
systems. This permits a determination of the normal modes inde-
pendent of the natural frequencies; the natural frequencies being found
afterwards in terms of the normal modes. This procedure is the reverse
of the usual approach and yields results of great simplicity which have
not been discovered before. The grantee has extended his work to a
system of n degrees of freedom. An infinite class of systems, of which
the linear system is a member, has been isolated for which the fre-
quency-amplitude curves can be found in closed form.

Another grantee has been studying the use and control of solar energy.
The directional spectral reflectances of a number of materials, which
could be used as spacecraft surfaces, have been measured, and average
solar absorptances of elementary geometrics have been determined. It
was found that significant error can be introduced into the analysis and
design of temperature control systems if the angular dependence of radia-
tion characteristics is neglected. In addition, measurements of the nor-
mal spectral reflectance and of the normal total emittance of a number
of materials have been made, and studies on the radiation characteristics
in the optimization of solar heat-power conversion systems have been
made. The optimization studies showed that when a concentrator is
used, the optimum temperature and irradiation of the collector are usu-
ally sufficiently high so that the use of selective radiation characteristics
can offer only an insignificant advantage over a black body collector.

Mathematical Sciences

One unifying feature in all of the physical sciences is undoubtedly
mathematics. Mathematics is the basic language common to all the
disciplines which go to make up what is termed the physical sciences, and
many of the problems which one confronts in these disciplines are really
mathematical in nature. Generally speaking many of these problems
require the most advanced techniques available to modern mathematics.
‘The continued development of mathematics is essential to growth and
progress in science and technology.
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Progress in mathematics has been tied to the discovery of convenient
notation. As a trivial example, one notes how much more difficult
arithmetic manipulations are with Roman as compared with Arabic
numerals. Unfortunately, the development of intricate notation suited
to mathematical needs has made communication with the nonexpert very
difficult. Another obstacle in the path of easy communication is the
trend to abstraction and generalization. This trend has contributed sig-
nificantly to progress in mathematics, but has also made mathematics a
subject intelligible only to the expert. Despite these difficulties an at-
tempt will be made to give the flavor of current research in mathematics
by describing recent important developments in group theory—a subject
which has had considerable impact in modern physics and chemistry in
addition to mathematics as a whole.

Groups are a primitive type of number system based on a single opera-
tion for combining numbers. The totality of ordinary integers relative
to the operation of addition forms a group, the main ideas being that the
sum of any two integers is again an integer, and for each pair of integers
there exists an integer which when added to the first member of the pair
produces the second. Other examples of groups are: (1) the totality
of real numbers relative to addition; (2) the totality of nonzero numbers
relative to multiplication; (3) the totality of positive real numbers rela-
tive to multiplication. These illustrate the fact that groups occur com-
monly as part of the structure of almost every type of number system.

However, groups need not consist of what are ordinarily recognized as
numbers. Consider, for example, n stones arranged in a line and num-
bered from 1 to n for purposes of distinguishing one from another. The
line of stones may be permuted; that is, rearranged as to the order in
which the various stones appear in the line. Each permutation may be
regarded as a process, and two such processes may be combined to give
a third in the following way. Perform the first of the two given permuta-
tions and follow it with the second. The final result is clearly obtainable
by a single process, and this latter is called the product of the first two.
Relative to this operation the collection of all permutations of n given
objects forms a group.

There are many other ways in which groups appear with members
which are not ordinary numbers. This provides an indication of the
value of the abstract study of groups. The results obtained are appli-
cable to each particular instance in which a group arises. The subject
gotits first big impetus in the work of Galois on solvability of equations by
use of radicals, wherein certain groups of permutations of the roots are
significant. Group theory has been useful in many other parts of algebra
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as well as geometry and topology. Outside of pure mathematics, group
theory has been used in the study of molecular structure, crystallography,
and quantum mechanics,

Recently, a remarkable result concerning groups has been proved.
Many investigations in group theory lead to a type of group called simple,
but these have proven difficult to analyze or construct. The importance
of a complete understanding of simple groups rests upon the fact that
many types of groups can be represented as products of simple groups.
It is a trivial fact that every group whose order (the number of elements
in the group) is a prime is a simple group. It is conjectured that all
finite, simple groups other than those of prime order have even order.
Thus, for example, the order of a simple group might be 7 or 2x7, but
not 3x7, according to this conjecture. The importance of simple groups
and the relative paucity of knowledge about them would make a proof
of the conjecture a great milestone in algebra. Recently, two Founda-
tion grantees have proved a theorem very close to the conjecture, and
there is hope that their result may lead quickly to a proof of the conjecture
itself. Two other Foundation grantees have discovered some new sim-
ple groups of finite order. This is a major contribution, since known
examples of such groups are rare. Many of these recent developments
have received Foundation support.

Physics

In recent years much of the research in physics has centered on nuclear
and elementary particles and on systems composed of many atoms such
as solids. Today these areas continue to be probably the most challeng-
ing ones in physics, and while much has been accomplished already, much
more remains to be learned. Considerable progress has been made in
our understanding of the various forces which hold the nucleus together
and of the interactions between elementary particles. A great deal of
this understanding has come as a result of pushing experiments to ex-
ceedingly high energies—in some cases to as high as 30 billion electron-
volts. The results obtained have answered many questions, but at the
same time many other questions have been raised. And as very often
happens, some of the theories which have pointed the way to a better
understanding in one area of physics have helped unravel some of the
perplexing problems in other areas of physics. For example, theories
which have been able to account for some of the aspects of superconduc-
tivity are being used to great advantage now in certain parts of low-
energy nuclear physics, particularly on problems on nuclear structure.
This is, of course, one of the great benefits of research—this interchange
of ideas between disciplines in science.
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For several years intense activity has been centered about the dispersion
theory of elementary particle interactions—with particular emphasis on
the “Mandelstam representation.” Despite the fact that the status of
this highly important Mandelstam conjecture experienced ups and downs
and finished the year somewhat more precarious than before, it can be
said fairly that owing to the efforts of a group of theoretical physicists,
many of them supported by the Foundation, the assumptions, methods,
and objectives of dispersion theory were perceptibly clarified. The
world-wide interest in this branch of theoretical physics is mirrored in the
complexion both of the new and of the continuing NSF Physics grants
program.

Support for solid state physics has continued to grow in a most in-
vigorating way, and this now represents a prominent portion of the
Physics program. As a matter of fact, NSF support for this field ranks
high among the Federal research-supporting agencies. Solid state phys-
icists at our smaller colleges and universities, as well as solid state
physicists at the country’s leading institutions, now receive support from
the Foundation.

Perhaps one of the more interesting developments in this field during
the past year concerned the discovery at one of the leading industrial re-
search laboratories of superconducting magnets. This discovery has
stimulated a great deal of interest at low-temperature and solid-state
laboratories, and some of our grantees are actively looking into the pos-
sibilities exhibited by and the problems associated with superconduct-
ing magnets. It can be logically expected that activity in this field will
increase even more, especially since the rewards are so great, and that
the Foundation will be receiving more requests for support of research
directly or indirectly associated with this phenomenon.

Low-temperature physics involving the study of superfluidity and
certain aspects of superconductivity has continued to receive strong sup-
port from the Foundation. In addition to providing continued assistance
for outstanding scientists working in this field, the Foundation has been
instrumental in assisting younger investigators in becoming established,
thereby strengthening the overall field of low-temperature physics in a
significant way.

In spite of the increasing emphasis on large projects, the Physics pro-
gram has attempted to maintain its practice of broadening the physics
research base of the country by supporting many inexpensive but promis-
ing projects at smaller institutions. One eminent physicist, who had
originally shown some doubt concerning one of these projects, com-
mented on its general success and stated, “During my frequent visits I
have seen the exciting change this research program has wrought in the
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atmosphere of the department.” The Physics program has attempted
throughout the fiscal year to maintain a proper balance between large
and small research projects.

The high cost and limited facilities in elementary particle physics re-
sulted, in November 1960, in an announcement of a Bev Accelerators
Users Program (BAUP). The purpose of this program is to enable uni-
versities which do not have large accelerators to do research and train
their students at one of the big centers. Four BAUP grants were made
this year. These grants will provide for the construction of special
equipment, travel and support for extended visits to the accelerator site,
-and time and equipment for analysis of data obtained.

The program was pleased to learn that one of its grantees had been
awarded this year’s Nobel Prize; this was particularly gratifying since the
NSF grant made in 1954 was the first Government aid given for this
research.

SIGNIFICANT RESEARCH DEVELOPMENTS IN THE MATHEMATICAL,
PHYSICAL, AND ENGINEERING SCIENCES

First DEEP PENETRATION OF THE EARTH’S SuBocEANIC CRUST
EsTaBLisHES Frasmiry oF Deep-OceaN Driime (Project
MomoLE )—Probably the most spectacular of all projects supported by
the Foundation during the past year was Project Mohole. A joint ven-
ture of the Foundation and the National Academy of Sciences, Project
Mohole aims ultimately at drilling through the crust of the earth and into
the mysterious mantle, the substance that lies below the crust and of
which little is known. During the past year, Phase I of the project, an
engineering experiment to prove the feasibility of drilling from a floating
barge in very deep water, was successfully completed and will be
described in detail.

There is probably no project within the scope of current technical
ability that will yield as much new information in geology and geophysics
as drilling the so-called Mohole. The crust is a relatively thin film over
the earth’s interior, averaging only about 10 miles in thickness. Beneath
the crust lies the mantle, a layer some 1,500 miles thick that constitutes
the bulk of our earth. Separating the crust from the mantle is the
“mohorovicic discontinuity” (commonly called the “Moho”), a zone at
which the velocity of earthquake waves changes abruptly. Our knowl-
edge about the deep layers of the crust and the mantle is almost entirely
from indirect geophysical methods. Actual samples of these materials
will be invaluable in the attack on many key problems, such as the actual
chemical and mineralogical composition of the deep crust and the top of
the mantle, an explanation for the anomalously high heat flow from the
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floor of the ocean, a possible answer to the continental drift controversy,
the original isotopic composition of the primordial lead and uranium,
and the early history of the earth itself.

During the spring of 1961 the first experimental drilling project for
Project Mohole was undertaken, off La Jolla, Calif., and Guadalupe
Island, Mexico. Cores were taken from under 3,000 feet of water at La
Jolla, with the drill bit reaching a maximum depth of 1,035 feet beneath
the ocean floor. After five tests holes were dug at this site, the CUSS I
drilling barge was moved to the site off Guadalupe Island for the first
major deep-water drilling test. At this site five holes were dug in 11,700
feet of water, reaching a maximum of 601 feet below the ocean bottom.

At the La Jolla site, punch and rotary cores were obtained ranging
from consolidated fine sands to coarse silts with scattered fossil content.
At 760 feet the drill encountered carbonate-cemented rock, which X-ray
analysis showed to be dolomitic.

Scientific results of the Guadalupe site drilling indicated that the soft
section is 560 feet thick and consists predominantly of grey-green ooze.
Some of the ooze beds are primarily (as much as 80 percent) micro-
scopic shells of plants and animals (about half siliceous, half calcareous)
mixed with volcanic glass shards, ash, and clays. Other beds consist pre-
dominantly of clay and volcanic ash. Most of this section was deposited
during late Miocene time (12-20 million years ago).

The greenish-gray color of these sediments, and the lack of alteration
of the pyroclastic material contrast markedly with the highly oxidized
character of a typical pelagic clay. These features of the Guadalupe
sediments suggest a rapid rate of accumulation—about 1 centimeter per
thousand years. Since about half of the material is clay, the rate seems
to be several times higher than the estimated average for Pacific pelagic
clays. The higher proportion of biogenous components apparently
reflects a higher rate of organic production during this period than
found in more recent sediments.

The second layer of the earth’s crust (as recognized by seismologists)
was reached and penetrated, for the first time, to a depth of 41 feet.
It was found to be a common type theoleitic basalt—at least in this
place. The higher ratio of Fe:Os/Fe O and the higher than normal
total water of the basalt may reflect its emplacement in watery muds at
or near the interface with ocean water. Its age is, as yet, unknown,
but is probably Miocene.

Two important geophysical measurements were made. First, the
seismic velocity (i.e. the velocity at which primary seismic waves travel
through: a medium) of the sediments of layer I was determined at 1.6
km/sec by actual measurements in the hole. This is a sharp reduction
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from the 2.2 km/sec previously estimated for these sediments, and may
lead to revisions of the thickness of layer I. Second, temperature
measurements were made at different depths, so that for the first time
we have a geothermal gradient through several hundred feet of the
oceanic crust. Prior to this the only data available on sub-oceanic
temperatures were the heat flow measurements made on the floor of
the sea, from which a temperature gradient was inferred. The actual
in-hole measurements at Guadalupe indicate a slightly higher tempera-
ture than had been inferred, but one that was close enough to give
confidence that the ocean floor measurements are fairly reliable.

Another “first” was the simultaneous measurement of deep ocean
currents at four levels simultaneously. These measurements were made
with internal recording rotor-type meters suspended on wires from the
barge and from a deep-moored buoy. They extended over a period
of 3 to 12 hours. Water at the surface, at 50 feet, at 5,000 feet, and at
10,000 feet drifted to the northward for this period of measurement,
except during the maximum ebb of the tide. The velocity of drift was
about 7 cm/sec near the surface and about half that at depth. Super-
imposed on this slow general drift is a complicated pattern of eddies
with water velocities of 30 cm/sec and local reversals of direction in
intervals of aslittle as 2 minutes.

In addition to the scientific findings the project yielded a great
amount of technical experience necessary for the prosecution of the
ultimate objective—to reach the Mohorovicic Discontinuity. The
feasibility of holding a drilling vessel on station in deep water by dynamic
positioning was established. This method combines electronic position
sensing and constant maneuvering by means of four omnidirectional
propellers operated by pilots at a central control console. The vessel
was held to a maximum distance from a point directly above the hole
of 3 percent of the depth of water (i.e. 360 feet in 12,000) even in
winds of 25 mph and waves 12 feet high. The standard rotary method
of drilling was used with only minor modifications. It was possible to
recognize the touchdown and to drill into the bottom with safety by
paying careful attention to the weight placed upon the bit during rota-
tion in shallow water and, at great depths, to the pressure of the water
forced down the pipe during drillings to remove material cut by the bit.
Rotation of 40 rpm caused no observable pipe whip (transverse vibra-
tion), and heaving of the drilling vessel caused no observable vertical
vibration in the pipe. Although no attempt was made at destructive
testing of drill pipe and other components, the deep sea operations ap-
pear to confirm the earlier theoretical studies of strength.

* % *
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ExtrA-GALAcTIc CosMmic ParticLe DeTecTEp WitH Enercy 500
Mirion TiMes THAT GENERATED By LARGEST ACCELERATOR—Since
the discovery of cosmic rays, physicists have been puzzled as to where
they come from and how they obtain their tremendous energies. This
year a group of scientists working at Volcano Ranch in New Mexico,
under an NSF grant, concluded that at least some cosmic rays must
come from outside of our own galaxy. This important finding re-
sulted from data obtained at a rather unique facility built in the New
Mexico desert, an array of particle counters covering 600 acres.

What was believed to be the largest cosmic ray shower ever observed
was recorded this year. The shower of 10 billion atomic particles
rained on the station in a period of 10 one-millionths of a second.
Analysis of this shower by a large digital computer indicated that the
primary particle must have had an energy of 10" electron volts, 500
million times the energy that physicists have been able to generate in
their largest accelerator.

Reasoning that the magnetic field of the galaxy, 3x10™ gauss, would
have caused the primary proton to move in a radius of curvature five
times the diameter of the galaxy, the scientists concluded that this par-
ticle must have come from space beyond our galactic boundary.

* % %

Time Stanparp Accuracy Rarsep 100,000 Forp By New AtoMic
Hyprocen Maser—Physicists with NSF support have constructed an
atomic hydrogen maser 100,000 times more accurate than the best time
standard yet known.

According to the quantum theory every atom or molecule has certain
natural vibrations which occur at sharply defined frequency. Although
most of the time atoms and molecules exist in nonradiating states, there
is always some interchange due to thermal and other motions which
cause the atoms to absorb energy and move to higher energy states, then
decay back by giving off energy at specific frequencies.

Physicists have made considerable progress in their attempts to use the
natural electromagnetic oscillations occurring in atomic or molecular
configurations. In 1953 it was demonstrated that the molecules of am-
monia in the higher energy states could be separated from those in the
lower states so that a usable output wave could be generated. The
device which used this principle is called the maser and has proved to be
important as a time standard and as an amplifier of very high
frequencies.

Up to this year it was not possible to produce maser oscillations with
gaseous atoms due to the weakness of the magnetic dipole radiation and
the difficulty in separating high-energy states from lower ones. How-
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ever, Foundation grantees have achieved an atomic hydrogen maser by
retaining the atoms within a storage box with suitable walls. This atomic
maser, operating at 1420.405 megacycles, will not only allow determina-
tion of the hyperfine splitting of the hydrogen isotope to a much greater
precision than is now possible, but may also make possible a time stand-
ard with greater stability than any yet known.

* * *

ExpERIMENT CONFIRMS QUANTIZATION OF MAGNETIC FLUX IN SUPER-
conpucTors—According to the quantum theory some effects which ap-
pear to be essentially continuous are in reality increased or decreased only
in discrete steps, that is, quantized. Several years ago theoretical physi-
cists suggested that the magnetic flux trapped in a superconducting ring
should be such a quantized entity. This year, an NSF grantee actually
measured this effect.

At temperatures near absolute zero (273° below zero Centigrade)
many materials are superconducting (they have the property of main-
taining the flow of electric current without the need of external sources).
In a particular experiment by the NSF grantee, a current was induced in
a hollow superconducting cylinder about 2 inch long and %00 of an
inch in diameter. Measurements of the magnetic field in the tube
showed that its magnitude was always an integral multiple of a certain
quantity—quantized.

However, the effect was only half of what had been predicted theo-
retically. A satisfactory theoretical explanation of this phenomenon has
now been given by a recent Nobel laureate which is based on the pairing
of electrons in a superconductor.

* ¥ *

SevenTEEN NEw ExpLopING SUPERNOVAE Discoverep—During the
past year a Foundation grantee discovered 17 new supernovae. Most of
these were found with the 48-inch Schmidt telescope on Palomar Moun-
tain. Supernovae are cosmic explosions which, at maximum brightness,
radiate as much energy per day as the sun does in a hundred million
years. Such a star at maximum luminosity frequently is several times as
luminous as the entire galaxy in which it occurs. Study of the phenome-
non is of great importance for a number of reasons, but so far very
little is known about the physics of an exploding star. Statistically it ap-
pears that one supernova flares up in a normal galaxy only about once
every 360 years. There are two main types: those of type I are the
brightest, with spectra consisting of ill-defined bands which have so far
completely defied identification of even one single feature; those of type
II are less bright, with spectra showing emission lines of hydrogen, helium
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and carbon, which gases are being expelled in great quantities at velocities
of about 6,000 km per second.

It is conjectured that a supernova explodes as the result of instability
caused by a stupendous nuclear chain reaction at a late stage in a
star’s evolution when most nuclear fuel has been exhausted. The explo-
sion may serve to re-seed interstellar space with new matter out of which

- future stars may be formed. A better calibration of the intrinsic lumi-
nosity of supernovae of various types would serve as a powerful new tool
for determining the highly uncertain distance scale of the universe, be-
cause these objects can be seen at distances where galaxies are too faint
to register on the photographic plate.

Theoretical astrophysicists are currently developing theories which
attempt to explain the enormous output of radio radiation from certain
galaxies on the basis of multiple supernova explosions. Accurate data on
the rate of occurrence of such explosions can give valuable information
on the basis of which these theories can be tested.

* ¥k *

SOCIAL SCIENCES
CURRENT RESEARCH SUPPORT

The Office of Social Sciences was reconstituted as the Division of Social
Sciences during fiscal year 1961. This action was an endorsement of
the careful and gradual development of a program of basic research sup-
port which has stressed imaginative, well-designed investigation of gen-
eral problems of human behavior and society.

The Foundation has thus indicated its serious and sincere interest in
the continued encouragement of fundamental research in the social
sciences and its commitment to the support of the kind of social scientist
and the type of research career that has hitherto lacked support. The
uniformly favorable response of the scientific community to the organiza-
tional change has been most gratifying.

The Division is presently organized into four programs: anthropologi-
cal sciences—including ethnology, archaeology, linguistics, and physical
anthropology; economic sciences—including econometrics, economic and
social geography, the economics of research and innovation and those
areas of general economics which lend themselves to scientific treatment;
sociological sciences—including demography, social psychology, psycho-
linguistics and the sociology of science; and a program of support of the
history and philosophy of science. The research grants program has
emphasized the support of basic research that meets the highest scientific
standards of conceptual and methodological rigor.
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Anthropological Sciences

The program for basic research grants in the anthropological sciences
offers support for investigations into man’s cultural and biological devel-
opment and variation. During 1961 support has been provided for
basic research in all phases of the discipline—linguistics, ethnography and
social anthropology, physical anthropology, and prehistoric archaeology.
Increasing recognition of culture as a dynamic synthesis of social and
physical environmental variables is exemplified by several anthropological
grants. One study of thiskind is being conducted in the Philippines and
is a comprehensive ecological and ethnographic approach to the problems
of how complex agricultural systems in humid tropical environments have
developed and are maintained. This study will elucidate the effects of
methods of permanent cultivation on soils, terrain, vegetation, and fauna,
as well as on social and cultural patterns. A second example is an inte-
grated research project, planned by the Committee on New Guinea
Studies (an organization of six Pacific coast universities), which is a long
term study of native groups in interior New Guinea in terms of language
and other aspects of culture, the natural environment, and the biological
characteristics of the people. This research is of particular urgency
owing to the rapid disappearance of societies relatively untouched by
Western civilization.

Studies of change through time of social structure, economic behavior,
and other social attributes have been planned or are in progress for sev-
eral African tribes, villages in India, the Hopi Indians of Arizona, moun-
tain groups in Nepal, and other societies or subsocieties. In several
cases the principal investigators are returning to societies which they have
previously studied to make a direct analysis of the degree and direction
of change associated with economic and other innovations which have
appeared since the time of the first study.

Because of the impending threat to the historic and prehistoric archae-
ological sites which will be innundated when the Aswan High Dam on
the Nile River is completed, the United Nations Educational, Scientific,
and Cultural Organization launched a worldwide campaign and appeal
on March 8, 1960, to obtain offers for salvage archaeology in the Nubian
region of Egypt and the Sudan. Because of the interest of the Founda-
tion in prehistoric archaeology, it has been called upon by the State De-
partment to provide coordination of the United States effort. Nubia
offers a nearly virgin field for the investigation of Paleolithic and Neo-
lithic cultures as well as of geological, geomorphological, and climato-
logical problems. No comprehensive geological or prehistorical studies
have ever been undertaken in this area. A team consisting of an archae-
ologist and a geologist has mounted an expedition for.a two-pronged
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investigation of the problems of prehistoric culture and environment.
Archaeological and geological data will correlate the early human indus-
tries of the Sudanese Nubia with the relatively better known sequences
of east and central Africa to the south and the Sahara and Egypt to the
west and north.

Among archaeologists increasing interest centers on the adaptation
of the discoveries and technologies of the sciences to archaeological ex-
ploration and analysis. Instruments using electrical and seismic waves
are being developed to detect underground features of archaeological
interest. Similar machines to discover buried structures through the
detection of magnetic anomalies are being tested.  Soil and pollen analy-
ses and the identification of prehistoric plant and animal remains will
help to determine early settlement patterns as well as aid climatological
inquiry.

One of the most significant events bearing on the problems of the
origin and spread of agriculture in the New World was the discovery
this year of wild maize in Tehuacan in Puebla, Mexico. The develop-
ment of agriculture is basic to the development of civilization and con-
sequently the problem of the origins of agriculture is of great importance
to cultural anthropology. Corn cobs discovered in a deep deposit in
Coxcatlan Cave have been dated by radiocarbon analysis, stratigraphy,
and obsidian hydration at about 3,600 B.C. and are the oldest known
corn in the world. This discovery will throw light on the beginnings
of civilization in Mesoamerica where the cultivation of corn was the
mainstay of the great Indian civilization.

Much of the NSF-supported archaeology undertaken in 1961 in the
New World has been concentrated in the Mississippi River Valley, the
northern portion of Mexico, and Alaska. The American Bottoms area
of the Mississippi Valley was probably the largest aboriginal population
center north of Mexico, and, for the first time, a large-scale excavation
program has been undertaken to deal with this area in a unified fashion.
Perhaps because of the vastness of the task, very little archaeological
work has been done in the American Bottoms before initiation of the
present project despite its central importance in midwestern prehistory.

Also of signal importance is the long-term integrated program of five
alternating and overlapping field projects aimed at discovering the
locations, fluctuations, and influences of the northern border of the
Mesoamerican high cultures in pre-Columbian times. Special atten-
tion is being given to the investigation of ecological and other causal
factors involved in the development and vacillations of the frontier and
to their implications for problems of similar frontier situations through-
out the world.

%
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The rapidly growing interest in uncovering the prehistoric cultural
connections between Eurasia, Alaska, and other areas of North America
and the inherent value of the Arctic as an anthropological laboratory is
reflected in the increasing number of investigations—archacological,
linguistic, and cultural—being pursued in arctic Alaska. Several ex-
peditions in the area are excavating for data on proto-Eskimo cultures,
while others are working on aspects of linguistic and ethnographic
problems.

A study is being made of the anthropological problem of geographical
variation in culture through a systematic investigation of .one aspect
of culture, language. Linguistic analysis of distinct cultures sharing a
common territorial matrix will serve to verify or disprove the “cultural
barrier” concept so frequently called upon to explain cultural differ-
ences where no obvious geographical barriers exist.

In addition to the examples mentioned, the wide variety of research
is illustrated by studies on the effects of enforced upright posture on the
physiology of quadrupeds, the ethnohistory of an African Kingdom, the
analysis of prehistoric Peruvian fabric remains, and the effects of culture
on personality formation in Japan and Burma.

Economic Sciences

The Foundation’s program in support of basic research in economics
is still at the beginning phases of growth and development. The pri-
mary emphasis remains on econometrics and mathematical economics,
but an increasing number of proposals is being supported in economic
theory, in economic geography, and in the economics of science and
technology. The total number of proposals received, and grants made,
is small in relation to the other programs of the Division, but it is ex-
pected that research support in economics will expand considerably in
the next year or two. Not only is the number of economists large, but
their research horizons are constantly broadening.

One of the grants made this year involves 15 of the leading econo-
metricians in the United States who are concerned with the construction
of econometric models of our economy. It is now felt that major
progress can be made by coordinated studies of particular sectors of the
economy to establish a common basis for a generally acceptable model.
Under a committee of the Social Science Research Council, the group
of economists have met to establish a common framework within which
each member can pursue the development of data and concepts to feed
into the formation of an overall model. Working seminars will be
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held periodically, and it is hoped that an adequate model can be de-
veloped by the summer of 1962. The success of such an effort will
assist in the advance of econometric methods and increase our ability
to explain and predict the behavior of the United States economy.

The Foundation’s particular interest in the economic impact of sci-
ence and technology is reflected in several grants. One is for the study
of the effects of technological development on the allocation of economic
resources and on productivity. Another is concerned with an empirical
investigation of the extent to which research undertaken for national
defense purposes has actual or potential nonmilitary applications.
Since expenditures for research and development play a major role in
the expansion of the American economy, and since much of the Federal
Government’s expenditure is devoted to national defense purposes,
knowledge about the actual processes whereby the results of the military
research and development effort are introduced into the civilian econ-
omy would be of great importance for stimulating economic growth.

Other grants in economics are focused on the development and re-
finement of methods for measuring economic phenomena at the level
of the individual household, the firm, and the economy at large.

In the area where economics and geography converge there has been
interest in problems of metropolitan structure and growth. This is an
example of a situation in which social problems of current national
concern provide a good setting for the pursuit of basic research. The
rapid growth of metropolitan regions, both in size and number, has
created immediate and specific problems and has strikingly demonstrated
the inadequacy of our theoretical knowledge of the economics of urban
structures. The reality of complex metropolitan areas and modern
transportation developments have shown the gaps in existing theory.
An NSF-supported project is concentrating on the refinement and test-
ing of linear programming models of urban location and transportation
to bring them into closer conformity to reality.

Econometric models have been constructed for the purpose of study-
ing the allocation of economic and residential activities in urban areas,
allowing for such complex factors as the conflicting importance of acces-
sibility and amenity values of sites, and individual travel behavior.
Actual behavior and preferences will be built into theory which has hith-
erto assumed, of necessity, simple and rational behavior on the part of
consumers. This assumption is known to be unrealistic and it is hoped
that the models of increased realism which are being developed will be
general and powerful tools useful to the study of metropolitan area and
land use and transportation problems.
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Sociological Sciences

Three significant trends in sociology and social psychology have re-
ceived special attention: the development of programs for high speed
computers that permit the simulation of social or interpersonal processes,
the extension of laboratory experimental techniques to more powerful
and complex situations, and the construction of mathematical models
of social processes and the invention of mathematical techniques for
their analyses.

It is perhaps misleading to label the study of social processes on a
computer as “simulation,” especially if the term suggests an attempt
to mirror in detail the actual dynamics of a social system. Rather,
“simulation” allows a set of theoretical processes to be tried out with
different parametric values to determine what sort of behavior system
results. One investigator is developing computer programs that permit
the simulation of complex social processes such as interaction in a three-
person group; the relationship between rewards and constraints and
participation in an organization; and the processes occurring in human
networks of communication and inter-personal influence. The nextstage
of research involves the conducting of “experiments” on the computer by
varying elements of the process being simulated and comparing terminal
or stable states (if any) reached after a run through the machine.

Laboratory studies on role-specialization in groups and of parameters
in risk-taking allow for precise formulation of the experimental situa-
tion, theoretically complex designs, and for control of relevant variables.
Yet they do not approach in verisimilitude and power the experiments
currently being planned under a recent grant. The grantee began the
design of his experiments by first studying natural groups of teen-age
boys in various socioeconomic strata of two cities. The data on group
organization and individual member interaction (obtained by observa-
tion of the natural situation) will form the basis for the controlled ex-
periment. The experimental groups will be studied, however, not in a
university laboratory but in a boys’ summer camp, a situation in which
the investigator previously and successfully conducted similar research.

The application of mathematics and statistics to sociological and psy-
chological problems has received support through a number of grants.
These include development of a mathematical model of negotiation as a
social process, research in the mathematics of psychophysical scales, and
further exploration and testing of two kinds of mathematical models for
language learning and use (one based on information theory and one on
a theory of grammatical structures). One group of investigators is de-
veloping applications of the theory of linear graphs to the analysis of
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group structures and interpersonal relationships. Their effort is directed
toward removing certain current limitations of graph theory that arise
from the fact that some of the complex conditions of group behavior can-
not be incorporated into the theory because of the present starkness of the
mathematical axioms and definitions. Of special importance is the in-
vention of better ways to handle multiple simultaneous relations among
individuals, to define opposite relations, and to indicate intensity and
probability of bonds between pairs of individuals and substructures.

Finally, in the realm of statistical methods, a grant has been made
for the analysis of multiple classification and discrimination problems,
which appear in a number of areas of social science (including archae-
ology, criminology, psychology, and the analysis of content of communi-
cation). This general approach also is of interest to natural scientists
faced with the necessity of deciding on the sources of signals and has
obvious applications to military intelligence. The fundamental prob-
lem is to discern, from indirect and related evidence, the source of
“authorship” of a series of acts whose individual similarities or differ-
ences can only be inferred, initially, from observable characteristics
which, in turn, are related to a source in unknown ways. The research
has yielded unexpected returns in suggesting some techniques for the sta-
tistical analysis of sequences of behavior (e.g. the chain of interaction
that one might observe in a decision-making discussion) and has stimu-
lated the formulation of some new problems in nonparametric statistics
that will be especially important in the social sciences.

History and Philosophy of Science

The National Science Foundation has taken the lead in the support
of research in the history and philosophy of science as separate disci-
plines although recognizing their essential interrelationships with the
various natural sciences. The program is increasing in size, although
it remains smallest of the social sciences programs—a reflection of the
number of scholars engaged in these studies.

The largest grant in the history of the program was awarded for the
collection of data on the quantum revolution. The research will be
conducted by a team composed of a historian of science and senior
physicists which will interview men who were active in the 1898-1939
period of development of quantum physics. Collection of unpublished
notebooks, manuscripts, and other informal materials will be pursued
concurrently with the interviewing. An immediate result of the project
will be an organized body of written materials and transcribed oral data
which future researchers can use for studies of the psychology and soci-
ology of human creative processes, as well as of the history of physics.
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Proposals for research in the history of science were, as always, divided
between studies of individual scientists and broader studies of the develop-
ment of fundamental scientific ideas. Examples of the former type are
the study of Isaac Newton and the investigation into the relationship be-
tween the nineteenth century naturalist, Richard Owen, and the follow-
ers of Darwin. Because of the central importance of Sir Charles Lyell’s
work in the development of uniformitarian geology, palacontology, and
the Darwinian concept of evolution, a grant has been awarded for the
collection and editing of the scattered and unpublished correspondence
of Lyell and his scientific contemporaries in order to throw new light on
the development of his thought. Throughout the 17 years from 1660
that Henry Oldenburg held the office of Secretary of the Royal Society
of London, he maintained a voluminous correspondence with the entire
European scientific community. His letters are one of the largest sources
of material bearing on scientific activity during the 17th century and
they are being prepared for publication.

The recovery of the mathematical models of planetary systems devised
before the time of Copernicus and the physical observations on which
they were based will be a useful contribution to the study of Istamic
planetary theory and to the history of medieval science. Other studies
of early foundations of later scientific thought deal with 17th century
chemistry and its influence on modern medicine and the relationship of
pre-Newtonian physics to the development of physical oceanography.

The philosophical basis of physical science offers one of the most fruit-
ful areas of modern philosophical research. The attempt to formulate
known areas of physical theory into one deductive theory is intended to
give a deeper understanding of what has been accomplished thus far,
uncover unjustified assumptions, and suggest new methods for the solu-
tion of problems of physics. A grant has been made to investigate com-
pleteness in physical science as it has been applied by mathematical logi-
cians to deductive systems. Elucidation of this problem with regard to
quantum physics can have the utmost importance for theoretical founda-
tions of other sciences.

ANTARCTIC RESEARCH
PROGRAM OPERATIONS

General

The National Science Foundation administers a national program of
scientific research in Antarctica covering investigations in the earth
sciences, atmospheric sciences, biological sciences, and related fields of
study. By direction of the President, the Bureau of the Budget, in Cir-
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cular A-51, instructed the Foundation “to exercise the principal coordi-
nating role in the development and carrying out of an integrated United
States scientific program for Antarctica.” In keeping with this responsi-
bility, the Foundation looks after the Antarctic research interests of other
Government agencies as well as those of private institutions.

The United States Antarctic Research program continues a scientific
activity in Antarctica inaugurated for the International Geophysical
Year (1957-1958). This international cooperative scientific effort
proved so successful in enhancing the knowledge of the geographical and
geophysical aspects of this region that the 12 nations cooperating since
the IGY signed the Antarctic treaty in June 1961. This treaty provides
that the Antarctic shall be used only for peaceful purposes and that
freedom of scientific investigation shall continue in this spirit of inter-
national cooperation. The treaty calls for the continued exchange of
scientific personnel and information between the cooperating nations.
In the spirit of this treaty, the United States participates specifically with
Argentina, Chile, The United Kingdom, Australia, New Zealand, and
the U.S.S.R. in programs of scientific exchange and in mutual scientific
assistance. These cooperative activities further United States scientific
objectives by providing access to larger areas of the continent and by
making available to United States scientists the results and experience of

scientific personnel of other countries.

Program Administration

The National Science Foundation established during 1958 the United
States Antarctic Research program under the Office of Special Inter-
national Programs to undertake the detailed problems of coordinating a
broad program of Antarctic research. On May 26, 1961, as a result of
the increased international importance of the program and enlarged
Foundation responsibilities in this area, a separate office, the Office of
Antarctic Programs was established.

Serving in an advisory capacity to the Foundation is the Committee
on Polar Research of the National Academy of Sciences. This com-
‘mittee considers broad program objectives for the United States in
Antarctica and proposes them to the Foundation as representing the
opinions of the scientific community and its interests in certain areas of
Antarctic research. This committee is also representative to the Special
Committee for Antarctic Research (SCAR) of the International Council
of Scientific Unions.

The Department of Defense has been designated the agent to provide
the logistic support to the scientific program in Antarctica. To carry out
these support activities, responsibilities for the detailed logistic planning
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were assigned to the Commander, Naval Support Force, Antarctica. As-
sisting the Commander, Naval Support Force, Antarctica, in discharging
these responsibilities are units of the Navy, Coast Guard, Military Sea
Transportation Service, and the Air Force.

The scientific program of the Office of Antarctic Programs is responsi-
ble for the development of long-range and immediate program plans
and for the evaluation of research proposals. In carrying out these re-
sponsibilities the program calls upon the advice and services of the mem-
bers of the Committee on Polar Research and its panels, specialists in
the field at universities and in other Government agencies, and NSF pro-
gram directors knowledgeable in the particular fields of research. Since
each grant awarded by the Foundation for field research in Antarctica
must include the assurance that facilities required to support each re-
search activity will be available, each proposal is reviewed by the Field
Requirements and Coordination Program of the Office of Antarctic
Programs. This program, in close consultation with representatives of
the U.S. Navy, draws upon its experience in coordinating scientific field
activities in Antarctica to review research proposals for feasibility in
terms of available logistic support.

The United States Antarctic Research program includes research ac-
tivities of interested Government agencies, educational institutions, and

o .
other private organizations. Dollar support has been divided about

equally between Government and non-Government groups; by number
of grants—20 percent to Government agencies, 80 percent to non-Gov-
ernment groups.

The United States Antarctic Research program utilizes in the field a
basic network of four stations in Antarctica: Byrd, Hallett, Pole, and
McMurdo Stations. In addition to these stations, the National Science
Foundation, through agreement with the Military Sea Transportation
Service will begin in 1962 to maintain a research vessel in Antarctic
waters. These stations serve primarily as locations from which to make
observations of geophysical phenomena, while at the same time they
serve as staging points for scientific field parties active in the austral
summer months. Since the conclusion of the IGY, greater emphasis has
been placed in this program on new areas of study such as biology,
geology, and mapping which are best carried out in the field in summer
months.

International Activities

The United States continues to work with Australia and Argentina in
the maintenance of two cooperative scientific stations—Wilkes and
Ellsworth—originally built by the United States for the IGY. The

53



custody of these stations has been transferred to Australia and Argentina,
respectively.

The practice of exchanging scientists, carried on during the IGY, has
been continued. The United States and the Soviet Union maintain an
exchange of scientific personnel annually. One American scientist joins
the Soviet expedition to winter at their Mirnyy Station, while one Soviet
scientist takes part in the American scientific program at a United States
station.

During the past year, several cooperative oceanographic and glacio-
logical programs were undertaken with Argentina and Chile in the region
of the Drake Passage between the tip of South America and the Antarctic
Peninsula. The United States also provided a geomagnetic technician
for the Chilean scientific base to assist scientists of that country in in-
stalling a magnetic apparatus and in training Chilean observers to use
this apparatus.

Through the U.S. Weather Bureau, the United States is participating
in the International Antarctic Analysis Center in Melbourne, Australia.
This center replaces the IGY Weather Central originally located at the
Little America Station, and carries out daily weather analysis of Antarctic
data, as well as some research activities.

CURRENT RESEARCH SUPPORT

Investigations are being carried out under the United States Antarctic
Research program in the fields of the biological and medical sciences,
cartography, geology, glaciology, gravity, meteorology, oceanography,
seismology, and upper atmospheric physics.

Among the many biological studies undertaken in Antarctica as part
of the last year’s program were the continued collection of airborne in-
sects, limnological investigations of fresh-water lakes, studies of the
ecology and physiology of McMurdo Sound marine life, research on the
water metabolism of the Adelie penguin, and an investigation of the
effects of the earth’s rotation on the “biological clocks” of plants and
insects.

Of particular significance was the discovery of the remains of fish,
some estimated to have been at least two meters long, on the surface of
the Ross Ice Shelf in the vicinity of the Dailey Island. It is believed
these had been trapped below the ice and subsequently brought to the
surface through a continual process of melting from the top and freez-
ing from the bottom. In the collections of airborne organisms, free-
living insects and mites were found at elevations of 6,000 feet above
sea level, perhaps the highest altitude at which insect life has so far
been encountered in Antarctica. In the course of biological studies
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on two fresh water lakes in the Taylor Dry Valley, it was found that
the water became progresgively warmer with depth and in one case
approached 72° F at the bottom despite some 10 feet of permanent ice
cover over the lake. The stability of the water at the bottom is due
to high salinity (several times that of normal sea water), but the high
temperatures are as yet unexplained.

Cartographic studies continued, with aerial photography accom-
plished over about 118,000 square miles from Cape Adare south to the
Queen Maud Mountains. The surface control required for the utiliza-
tion of the photographs in the preparation of maps was accomplished
by topographic engineers using new electronic measuring devices.

Geology in the interior of the Antarctic was investigated by three
separate parties. One group investigated the central Horlick Moun-
tains, part of the great mountain chain extending across the continent.
Here, post-Silurian sedimentary rocks of the Beacon group were found
. to unconformably overlay the crystalline basement complex. A thick
sequence of tillite, a rock formed by the compression and cementing of
glacial morainal material, was found in the Beacon group resting on
glaciary striated pavement showing that an extensive glaciation took
place in the Antarctic during the Late Paleozoic or Early Mesozoic eras
and further indicates the connection between the Beacon sediments of
Antarctica and the Gondwana sediments of Australia, South Africa,
and South America.

Four United States Antarctic seismological stations continued to
operate as part of the international seismology network in the Antarctic.
These have proven very effective in locating earthquake epicenters
throughout the Southern Hemisphere, though the Antarctic Continent
itself is not an active seismic region.

Two major over-snow traverses continued the exploration of inland
areas that started in 1957 and now total 12,000 miles of surface travel
over the Antarctic ice cover. One unit traveled from Byrd Station to
the Eights Coast of the Bellingshausen Sea while the second traveled
from McMurdo to the Victoria Plateau by way of the Skeleton Glacier,
then southwest and south to the Pole Station. The Marie Byrd Land
party obtained further information on the large subice channel extend-
ing from the Ross Sea towards the Amundsen and Bellingshausen Sea.
The McMurdo-Pole traverse found the subice rock to be generally near
sea level, checking well the results of the U.S.S.R. traverse from Vostock
to the Pole in 1959-60. The thinnest ice located on the traverse was
about 6,000 feet.

- Meteorological observations, including upper atmosphere soundings
by balloon-borne equipment, surface observations, and special studies
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such as the determination of ozone, carbon dioxide, solar radiation
amounts and radioactive fallout continueds At McMurdo in the sum-
mer season, special humidity measurements were taken at high altitudes
by balloon-borne instruments.

Routine oceanographic data were collected aboard U.S. Navy vessels
during the summer supply operations, and a small oceanographic pro-
gram included observations of ocean currents and water properties
throughout the year at McMurdo Station.

Research on the upper atmosphere continued to be one of the major
efforts in Antarctica and primarily centered around investigations in -
geomagnetism, the ionosphere, very-low frequency and extra-low fre-
quency radio propagation, aurora and airglow, and cosmic radiation.

A relatively rare phenomenon, the sudden arrival of solar-produced
cosmic radiation of sufficient energy to be detected at ground stations,
was observed on November 12, 1960, and again on November 15 by
the neutron monitor at McMurdo Station and simultaneously by a
similar unit located at Thule, Greenland.

Facilities

SPECIALIZED BIOLOGICAL AND MEDICAL SCIENCES RESEARCH
FACILITIES

This program is designed to support installations that are unique in
the sense of geographical location, purpose, regional usage, or a com-
bination thereof, and that are not usually a part of the normal depart-
mental organizational structure of colleges or universities. There is no
fixed requirement as to the amount of funds which the institution must
itself raise before becoming eligible. In some instances the Foundation
provides the full cost.

The specialized facilities program provides support in the following
general areas. These are: (1) maintenance of research materials, in-
cluding museum research collections, genetic stock centers, and reposi-
tories for special research materials; (2) maintenance and operation of
research institutes, including field stations, marine biology stations, special
university laboratories or institutes, and other private nonprofit labora-
tories; and (3) development of new facilities, including unique designs
of existing types of facilities, special applications of such complex tools as
computers and reactors, and new departures.

Twenty-four grants totaling $3 million were awarded during 1961 in
this program. The following examples will provide some notion of the
range of grantsmade. A second Drosophila stock center was established
at the Institute for Cancer Research in Philadelphia to complement the

56



only other one existing in this country at the California Institute of Tech-
nology. The second center will not only duplicate the entire mutant
collections of the first stock center, as a precaution against loss, but will
also acquire and maintain many new mutant strains. Support for a
barley stock center was also initiated this year. A sizable grant was made
to the American Type Culture Collection for new quarters in which to
house valuable collections of microorganisms. These materials are dis-
tributed to research laboratories throughout the country and abroad for
use in a wide spectrum of biological and medical research.

Two grants were made to museums of note, the Museum of Compara-
tive Zoology at Harvard and the Los Angeles County Museum, for reno-
vations and additions to their research quarters. Various facilities re-
quirements of field stations accounted for six more grants. These ranged
in size and purpose from a token contribution toward the establishment
of an international field station in the Galapagos Islands to a substantial
grant for construction of laboratory and living quarters at the Rocky
Mountain Biological Laboratory. Other stations aided were the Bear
Lake Laboratory of Utah State University, the Vermillion Sea Station
of the San Diego Society of Natural History, a small station for animal
behavior studies at Duke University, and one associated with Emory
University.

In addition to several grants to marine stations for additions and modi-
fications of their shore research facilities, two were made for the acquisi-
tion of major oceanographic vessels, one for the Stanford University
Hopkins Marine Station, and the other for the Duke University Beaufort
Station. (See Oceanographic Research Vessels. )

UNIVERSITY COMPUTING FACILITIES

The Foundation in 1961 continued its program of partial support for
the acquisition or rental of high-speed computers of advanced design by
universities for use of basic research. Six grants totaling $1,685,000
were made. There were also twenty grants for $796,000 for support
of initial operations of computing centers; for procurement of small com-
puters, improvements in existing centers, etc.

OCEANOGRAPHIC RESEARCH VESSELS

Considerable progress was made on the design of the oceanographic
vessel for the Woods Hole Oceanographic Institution, and, in Septem-
ber 1961, award of a contract for construction of the 210-foot vessel was
announced by the Institution. The new ship, to be named AT-
LANTIS II after Woods Hole’s famous ketch ATLANTIS, will be one
of the very few ships ever designed in the United States specifically for
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oceanographic rescarch. She will be built of steel and will have twin
propellers, powered by uniflow reciprocating steam engines for quiet
operation, freedom from vibration, and flexibility in maneuvering—
all valuable characteristics in a research ship. She will have a water-
line length of 195 feet, beam of 44 feet, and displacement of 2,100 tons.
Accommodations will be provided for a crew of 28 and scientific party
of 25. The Foundation has granted a total of $4.75 million for design
and construction of the vessel ($3 million in 1960 and $1.75 million
in 1961).

Duke University will construct a biological oceanographic vessel
with NSF assistance, one of the first major research vessels to be built
with biological oceanography as its prime function. It will permit
Duke and other interested universities to cooperate in extending the
scope of their research to include the deep ocean as well as the coast
line and shallow water areas. Foundation support amounted to ap-
proximately $618,000. .

Stanford University was awarded a grant to enable the Hopkins
Marine Station to convert a two-masted schooner to a modern sea-
going marine biological vessel that will be one of the largest sailing ships
in the world used for scientific purposes. The grant was for $463,000.

HAWAII INSTITUTE OF GEOPHYSICS

An institute of geophysics is being established in the Hawaiian Is-
lands to take full advantage of the unusual opportunities which the
islands offer for geophysical studies in the fields of meteorology,
volcanology, seismology, geology, hydrology, astrophysics and cosmic
radiation, tropical weathering and erosion, and oceanography.

The general plan is to establish a central laboratory staffed and
operated by the University of Hawaii. The main buildings will be
constructed on a site presently owned by the University. Smaller
buildings will be erected at several outlying sites in order to achieve
maximum scientific advantage. The Institute of Geophysics will be
administered and supported as an integral part of the University of
Hawaii.

An amount of $300,000 was granted by the Foundation during the
fiscal year for site development and detailed architectural and engineer-
ing studies.

NATIONAL RESEARCH CENTERS

1. National Radio Astronomy Observatory

Construction of all major buildings has been completed; all instru-
ments have been built for which funds have been provided, with the
exception of the 140-foot and 300-foot telescopes.
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A contract was executed for the construction of a 300-foot parabolic
dish to be used initially for studies of neutral hydrogen distribution and
motion in the Milky Way. Plans call for completion of this dish during
the next year. It will be of the transit type capable of operating between
22° south and 90° north.

A total of $5,404,000 was allocated in 1961 to the contract under
which Associated Universities, Inc. operates the observatory at Green
Bank, W. Va.

2. Kitt Peak National Observatory

The past year was a fruitful one at the Kitt Peak Observatory with
construction moving along rapidly. The dome for the 84-inch reflect-
ing telescope was completed ; the mounting is now being constructed ; and
the grinding and polishing of the mirror is proceeding.

The solar telescope, the largest in the world, is progressing at a satis-
factory pace. The 100-foot heliostat tower is in place, and the 300-foot
shaft and tunnel have been excavated. Operation of this telescope
should begin early in 1963. A solar wing is being added to the head-
quarters building in Tucson to house offices and laboratories.

The satellite telescope has been actively pushed. A remote-controlled
36-inch telescope has been designed and is out for bids. It will first be
mounted in Tucson for evaluation and then moved to Kitt Peak for oper-
ation from the city by a microwave link. A cooperative program has
been initiated with personnel of NASA’s Goddard Space Flight Center
who wish to use the remote-controlled facility to test their 36-inch Orbit-
ing Astronautical Laboratory.

On October 1, 1960, Dr. N. U. Mayall officially assumed the position
of Director of the Observatory. He succeeded Dr. C. D. Shane, presi-
dent of AURA, who had served on a temporary basis until Dr. Mayall
could assume his new position.

3. National Center for Atmospheric Research

This center, as are the National Observatories, is managed and oper-
ated for the Foundation by an association of universities—in this case,
the University Corporation for Atmospheric Research. The 1961 allo-
cation was $500,000.

The National Center for Atmospheric Research was established to
meet the need for a national center devoted to basic research in the at-
mospheric sciences. Its purpose is to serve as a focus for intellectual
activity bringing together scientists from meteorology and related dis-
ciplines and providing research facilities on an appropriate scale to deal
with the global nature of meteorological problems. The director, Dr.
Walter Orr Roberts; the associate director, Dr. Philip D. Thompson;
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and other top staff people have already been appointed and the early
outlines of the NCAR program are beginning to emerge.

Table Mountain, near Boulder, Colo., was selected as the site of the
new laboratory because of its central location with respect to research
establishments and departments throughout the country, its excellent and
growing research environment, and its advantages for the study of par-
ticular atmospheric phenomena. Land at the site has been made avail-
able by the State of Colorado without cost to the Federal Government.

GRADUATE RESEARCH LABORATORIES

Graduate research laboratories are used principally by faculty mem-
bers and their research associates in carrying out their research programs.
However, they are also of paramount importance in serving the needs of
graduate and post-doctoral students pursuing thesis or independent re-
search problems. In fact, graduate-level research cannot proceed with-
out adequate research laboratories.

Existing laboratories are to a great extent outmoded and scarcely able
to provide for the increased load being imposed by the continually
rising number of graduate students and faculty members needing to use
them.

Financial resources of many of these institutions are comprised mainly
of the traditional endowments and are already being strained to the
utmost to provide for the constantly rising costs associated with the usual
educational responsibilities for instruction, particularly at the under-
graduate level.

The Foundation, therefore, initiated in the 1960 fiscal year a program
of support to help alleviate the critical need for graduate research labora-
tories with primary empbhasis, of necessity, on renovation and equipping
of existing laboratories with fixed equipment. This was done in order to
provide a maximum number of grants to accomplish immediate improve-
ment in the largest possible number of graduate research laboratories.

Grants awarded under this program require the recipient institution
to provide from non-Federal sources at least 50 percent of the cost of the
project being supported. This requirement assures that the requesting
institution will be prudent and will carefully evaluate the project in terms
of its own overall research programs prior to submitting a request for
funds.

Only university departments having on-going graduate training pro-
grams leading to the doctoral degree in science or engineering were
eligible to apply for support during the past fiscal year. Support was
further restricted to laboratories used for basic research.
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A total of 87 grants were awarded in fiscal year 1961 at a cost of $8.5
million—43 in the life sciences for $3.1 million, 44 in the physical sciences
for $5.4 million.

During 1961, responsibility for the operation of this program was
transferred from the research divisions to the Office of Institutional
Programs.

Research-Related Activities

SCIENTIFIC CONFERENCES AND SYMPOSIA

The Foundation during 1961, sponsored and provided partial support
for 47 conferences and symposia (listed below). These meetings pro-
vided a forum for the exchange of information and ideas among scientists
who are pioneering in new or incompletely explored fields. They also
furnished opportunity in many cases for younger scientists to learn and
obtain advice from some of the world’s outstanding senior scientists.
Frequently the subject matter was interdisciplinary, of interest to
scientists in several fields. In most cases, sponsorship was shared with
one or more private or public agencies, including universities and
scientific societies.

ResPoNsE oF MATEriALs To Hiem Vevrociry DrrormaTioN—Estes Park, Colo.,
July 11-12, 1960; Chairman: Dr. H. W, Paxton, Carnegie Institute of Technology,
Pittsburgh, Pa.; Cosponsor: Metallurgical Society of the American Institute of
Mechanical Engineers.

SECOND INTERNATIONAL SyMpostuM ON RariFiep Gas Dynamics—University of
California, Berkeley, Calif., Aug. 3-6, 1960; Chairman: Dr. Immanuel Estermann,
Office of Naval Research, Washington, D.C.; Cosponsors: Office of Naval Research,
Air Force Office of Scientific Research, National Acronautics and Space Administra-
tion, and University of California.

INTERNATIONAL CONFERENCE ON ORGANIC SCINTILLATION DEeTECTORS—University
of New Mexico, Albuquerque, N. Mex., Aug. 15-17, 1960; Chairman: Dr. Guido H.
Daub, Department of Chemistry, University of New Mexico; Cosponsors: Atomic
Energy Commission, University of New Mexico.

VII INTERNATIONAL SoiL ScieNce Concress—University of Wisconsin, Madison,
Wis., Aug. 15-23, 1960; Director: Emil Truog, Chairman, Finance Committee,
Soil Society of America; Cosponsors: Rockefeller Foundation, Atomic Energy Com-
mission and Soil Science Socicty of America.

CoNFERENCE ON FuNcTioN ALcEBrRAs—Dartmouth College, Hanover, N.H,
Aug. 15-31, 1960; Chairman: Dr. Hazelton Mirkil, Department of Mathematics
and Astronomy, Dartmouth College; Cosponsors: U.S. Air Force and Dartmouth
College.

INTERNATIONAL SYMPOSIUM ON IMMUNOCHEMICAL APPROACHES TO PROBLEMS IN
MicrosioLocy—New Brunswick, N.J., Sept. 1-3, 1960; Chairmen: Michael Heidle-
berger and Ottor J. Plescia, Institute of Microbiology, Rutgers University, New
Brunswick, N.J.; Cosponsor: Rutgers University.

Survey oF THE TRANSPORTATION ProBrEM—Woods Hole, Mass., Aug. 1-Sept. 3,
1960; Director: John S. Coleman, Executive Seccretary, National Academy of
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Sciences-National Research Council, Division of Physical Sciences, Washington,
D.C.; Cosponsor: National Academy of Sciences-National Research Council.

INTERNATIONAL CONFERENCE ON ATOMIC MAssgs—McMaster University, Hamil-
ton, Ontario, Canada, Sept. 12-16, 1960; President: Professor J. Mattauch, Max
Planck Institute for Chemistry, Mainz, Germany; Cosponsors: International Union
of Pure and Applied Physics, National Research Council of Canada, Province of
Ontario, Canadian Association of Physicists, National Academy of Sciences-National
Rescarch Council, and private industry.

NumericAL TREATMENT oF ORDINARY DIFFERENTIAL INTEGRAL AND INTEGRO-
DirreRENTIAL EQuaTiONSs—RoOme, Italy, Sept. 2024, 1960; Coordinator: Professor
Aldo Ghizzetti, Deputy Director, Instituto Nazionale per le Applicazioni del
Calcolo, Rome, Italy; Cosponsors: Provisional International Computation Center,
Rome, Italy, Italian Ministry of Education, and private industry.

INTERNATIONAL CONFERENCE ON THE NATURE oF Sorm Fricrion-—Midwest Re-
search Institute, Kansas City, Mo., Sept. 26-28, 1960; Director: Dr. Bruce Daniel,
Physics Section, Mathematics and Physics Division, Midwest Research Institute;
Cosponsors: Army Office of Ordnance Research, Office of Naval Research, and
Wright Air Development Division,

NiNTE NaTioNaL CrLay ConrereNcE—Purdue University, Lafayette, Ind., Oct. 5-8,
1960; Chairman: Dr. Joe L. White, Department of Agronomy, Purdue University;
Cosponsor: National Academy of Sciences-National Research Council.

Symrosium oN Human Generics—Cleveland, Ohio, Oct. 10-12, 1960; Chairman:
Arthur G. Steinberg, Department of Preventive Medicine, Western Reserve Uni-
versity, Cleveland, Ohio; Cosponsor: Western Reserve University.

MATHEMATICAL OPTIMIZATION TECHNIQUES—Santa Monica, Calif., Oct. 18-20,
1960; Directors: Dr. Robert M. Oliver and Dr, Raymond C. Crassi, Engineering
and Sciences Extension, University of California; Cosponsors: Office of Naval Re-
scarch, National Space and Aecronautics Administration, University of California,
and the Rand Corporation.

Sympostum oN Decomposrtion or AusTeENITE—Philadelphia, Pa., Oct. 19, 1960;
Director: Victor F. Zackay, Chairman, Ferrous Metallurgy Committee, AIME:
Cosponsor: The Metallurgy Society of the American Institute of Mechanical
Engineers.

ImpAcT oF FrEpBACK CONTROL CONCEPTS IN THE STUDY OF EconoMic AND Busi-
NEsSs SysteMs—New York, N.Y., Oct. 28, 1960; Moderator: Dr. Cuthbert C.
Hurd, Program Manager, Advanced Systems Development Division, International
Business Machines, Inc.; Cosponsors: Foundation for Instrumentation Education
and Research and the Institute of Management Sciences.

Gas CHROMATOGRAPHY—University of California, Los Angeles, Calif., Jan. 26-28,
1961; Chairman: Dr. Robert L. Pecsok, Department of Chemistry, University of
California; Cosponsor: University of California, Los Angeles.

GeoDESY IN SPACE AGE—Ohio State University, Columbus, Ohio, Feb. 6-8, 1961 ;

Chairman: Dr. W. A. Heiskanen, Director, Institute of Geodesy, Photogrammetry
and Cartography, Ohio State University; Cosponsor: Ohio State University.

CONFERENCE ON BRAIN AND Brmavior—Los Angeles, Calif., Feb. 19-22, 1961;
Chairmen: H. W. Magoun, School of Medicine, University of California, Los
Angeles, Calif. and Frank Fremont-Smith, AIBS; Cosponsor: University of Cali-
fornia, Los Angeles.

SrxtT ANNUAL SyMposruM oN MINING Researcr—University of Missouri, Rolla,
Mo., Feb. 22-25, 1961; Chairman: Dr. G. B. Clark, Chairman, Department of
Mining, University of Missouri School of Mines and Metallurgy; Cosponsors: Uni-
versity of Missouri and Department of Interior, Bureau of Mines.

SyMpPostuM oN STRUCTURE, CONFORMATION, AND FuNctioN or NucrLeic ACIDs
AND ProTRINS—M. D. Anderson Hospital and Tumor Institute, Houston, Tex.,
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Feb. 23-25, 1961; Chairman: Saul Kit, University of Texas, M. D. Anderson
Hospital and Tumor Institute, Houston, Tex.; Cosponsor: University of Texas.

Direct OBSERVATION OF DEFECTS IN CRYSTALS—St. Louis, Mo., Feb. 26-Mar. 2,
1961; Directors: J. B. Newkirk, Research Metallurgist, General Electric Research
Laboratory, Schenectady, N.Y. and J. H. Wernick, Bell Telephone Laboratories,
Murray Hill, N.J.; Cosponsor: The Metallurgical 8ociety of the American Institute
of Mechanical Engineers.

CoNFERENCE ON Nrurospora—La Jolla., Calif., Mar. 2-4, 1961; Chairman:
Frank L. Campbell, NAS-NRC, Division of Biology and Agriculture, Washington,
D.C.; Cosponsors: University of California, Atomic Energy Commission and Na-
tional Academy of Sciences-National Research Council.

Five ReEcIONAL DEVELOPMENTAL Brorocy CoNFERENCES—Gambier, Ohio, Mar. 16—
17, 1961; Wakulla, Fla,, May 18-19, 1961; Ames, Iowa, May 1-2, 1961; Lake
Arrowhead, Calif., May 25-27, 1961; Chairman: Emil Witschi, Department of
Zoology, State University of Iowa, Iowa City, Iowa; Cosponsors: Kenyon College,
Florida State University, State University of Iowa and Division of Developmental
Biology of the American Society of Zoologists.

SyMPosIUM ON STATISTICAL GENETICS AND PLANT BrEEpiNg—Raleigh, N.C., Mar.
20-29, 1961; Chairman: Frank L. Campbell, NAS-NRC, Division of Biology and
Agriculture, Washington 25, D.C.; Cosponsors: Atomic Energy Commission, National
Institutes of Health, North Carolina State College and National Academy of
Sciences-National Research Council.

SymrosiuM oN ELECTRONIG REARRANGEMENTS AND ENERGY TRANSFER IN Broroci-
cAL SysTEMs—St, Louis, Mo., Mar. 29, 1961 ; Chairman: Leroy Augenstine, Biology
Department, Brookhaven National Laboratory, Upton, N.Y.; Cosponsor: American
Chemical Society.

FourtH SyMmrosiuM oN Rock MEecrANIcs—Pennsylvania State University, Univer-
sity Park, Pa., Mar. 30-Apr. 1, 1961; Chairman: Howard L. Hartman, Head, De-
partment of Mining, Pennsylvania State University; Cosponsors: University of
Minnesota, Colorado School of Mines and Pennsylvania State University.

Surrace CHEMIsTRY oF Ice NucLeaTion—University of Arizona, Tucson, Ariz,
Apr. 6-8, 1961; Chairmen: James E. McDonald and Myron L. Corrin, University of
Arizona; Director: Dr. A. Richard Kassander, Director, Institute of Atmospheric
Physics, University of Arizona; Cosponsor: University of Arizona.

SymPosIUM ON MATHEMATICAL ProBrLEMS IN Brorocrcar Sciences—New York,
N.Y., Apr. 6-8, 1961; Chairman: Dr, S, M. Ulman, Los Alamos Scientific Labora-
tory, University of California; Cosponsors: American Mathematical Society and the
Army Office of Ordnance Research.

INTERNATIONAL SYMPOSIUM ON AGGLOMERATION—Philadelphia, Pa., Apr. 12-14,
1961; Chairman: Dr. W. B. Stephenson, President, Allen-Sherman-Hoff Pump Co.;
Cosponsor: American Institute of Mechanical Engineers.

SymrosiuM oN CHEMICAL REACTIONS IN THE LOWER AND UPPER ATMOSPHERE—San
Francisco, Calif., Apr. 18-20, 1961; Chairman: Dr. Richard D. Cadle, Manager, At-
mospheric Chemical Physics, Stanford Research Institute, Menlo Park, Calif.; Co-
sponsors: Department of Defense Advanced Research Projects Agency, National In-
stitutes of Health, Atomic Energy Commission, Air Force Office of Scientific Research,
and private industry.

Sympostum oN INVERTEBRATE ConTrRoL MecmANIsMs—Lexington, Ky., Apr. 20,
1961; Chairman: D, G. Humm, Department of Zoology, University of North Caro-
lina, Chapel Hill, N.C.; Cosponsors: Society of General Physiologists and the Uni-
versity of North Carolina,

Symrosium oN MaTrix CompuTaTION—Gatlinburg, Tenn., Apr. 23-30, 1961 ; Chair-
man: Dr. A. S. Householder, Chief, Mathematics Panel, Oak Ridge National Labora-
tory, Oak Ridge, Tenn.; Cosponsors: Society for Industrial and Applied Mathematics,
Atomic Energy Commission, and Oak Ridge National Laboratory.
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RECORD OF PATTERNS OF WATER MOVEMENT IN RECENT AND ANCIENT SEDIMENTS—
Denver, Colo., Apr. 24-26, 1961; Chairman: R. N. Ginsberg, SEPM; Cosponsor:
The Society of Economic Paleontologists and Mineralogists.

FLum Dynamics AND Aprpriep Maraemarics—University of Maryland, College
Park, Md., Apr. 28-29, 1961 ; Director: Dr. J. M. Burgers, Acting Director, Institute
for Fluid Dynamics and Applied Mathematics, University of Maryland. Cosponsor:
Institute for Fluid Dynamics and Applied Mathematics, University of Maryland.

SymposiuM oN MopeERN ELECTROGHEMICAL INSTRUMENTATION—Indianapolis, Ind.,
Apr. 30-May 3, 1961; Chairman: C. W. Tobias, Department of Chemistry and
Chemical Engineering, University of California; Cosponsor: The Theoretical Divi-
sion of the Electrochemical Society, Inc.

SymMposiuM oN MATHEMATICAL THEORIES OF BrorocicaL PrenNomenA—Chicago,
Il., May 8-10, 1961; Chairman: N. Rashevsky, Committee on Mathematical Bi-
ology, University of Chicago, Chicago, Ill.; Cosponsor: University of Chicago.

MmpwesT CoNFERENCE ON THEORETICAL PryYsics——University of Minnesota, Minne-
apolis, Minn.,, May 12-13, 1961; Chairman: Dr. Warren B. Cheston, School of
Physics, University of Minnesota; Cosponsor: University of Minnesota.

SymposiuM oN OcCeaNoOGraPHY IN THE MmDWEsT—University of Wisconsin, Madi-
son, Wis.; May 15-16, 1961; Director: Dr. Lewis M. Cline, Department of Geology,
University of Wisconsin; Cosponsors: ONR, Committee on Institutional Cooperation
and the University of Wisconsin.

SyMposium oN CHrOMOSOMES AND CoNGENITAL MaLFormATIONS—Cincinnati,
Ohio, May 26-27, 1961; Chairman: F. Clarke Fraser, McGill University, Montreal,
Canada; Cosponsors: Teratology Society and the University of Cincinnati.

SymPosIuM oN QUANTITATIVE BroLocy--Cold Spring Harbor, N.Y., June 4-6, 1961;
Chairman: Arthur Chovnick, Long Island Biological Association, Cold Spring Har-
bor, N.Y.; Cosponsors: Cold Spring Harbor Biological Association, National Insti-
tutes of Health and Rockefeller Foundation.

RectoNaL CoNFERENCE oF COMPARATIVE ENDOCRINOLOGY—Oisa, Japan, June 6-10,
1961; Chairman: Emil Witschi, Department of Zoology, State University of Iowa,
Iowa City, Jowa; Cosponsors: American Society of Zoologists and the Zoological
Society of Japan.

TweNTIETH GrOwTH SyMmrosiumM—Williamstown, Mass., June 12-14, 1961; Chair-
man: Edgar Zwilling, Brandeis University, Waltham, Mass.; Cosponsors: Socicty
for the Study of Development and Growth and Williams College.

CoNFERENCE IN ELEMENTARY PARTICLE THEORY—University of California, La-
Jolla, Calif., June 14-16, 1961; Chairman: Dr. Keith A. Bruecker, Department of
Physics, University of California; Cosponsors: Atomic Energy Commission, Office
of Naval Research, International Union of Pure and Applied Physics.

SymposiuM oN BiorocicaL INNovaTIiONs AND GeoLrocic Recorp—Washington,
D.C,, June 14-16, 1961; Chairman: Philip Abelson, Carnegie Institution of Wash-
ington; Cosponsor: Carnegie Institution of Washington.

SymposiuM oN Comers—Maria Mitchell Observatory, Nantucket, Mass., June 18-
21, 1961; Chairman: Dr. Dorrit Hoffleit, Director, Maria Mitchell Observatory;
Moderator: Dr. Gerhard Herzberg, National Research Council of Canada; Co-
sponsors: Maria Mitchell Observatory and American Astronomical Society.

CyroLooY OF BacreriA AND OTHER MICROORGANISMS—Meriden, N.H., June 19-
25, 1961; Chairman: Richard B. Roberts, Department of Terrestrial Magnetism,
Carnegie Institution of Washington; Cosponsors: Gordon Research Conferences and
Kimball Union Academy.

DrsaLINATION REsEArCH StupY-——Woods Hole, Mass.,, June 19-July 14, 1961;
Chairman: Dr. Dayton E. Carritt, Woods Hole Oceanographic Institute, Woods
Hole, Mass.; Cosponsors: National Academy of Sciences-National Research Council.
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SUPPORT OF TRAVEL TO INTERNATIONAL MEETINGS

Personal contact between highly competent scientists from all over
the world, conducting similar types of research, is one of the most im-
portant means by which ideas are exchanged. The cross-fertilization
of ideas is vital to the advancement of scientific knowledge. The
Foundation, therefore, partially defrays travel costs for a limited number
of American scientists to attend selected international meetings and
congresses abroad. The grant to the scientist generally provides for a
round-trip air-tourist fare between the home institution and the location
of the meeting. In fiscal year 1961, 539 scientists received such awards
at a cost of approximately $506,000.

TRAINING ASPECTS OF RESEARCH GRANTS

A significant adjunctive contribution of the research grant programs
of the Foundation is the training opportunity it provides for predoctoral
and postdoctoral research assistants and associates. During 1961, ap-
proximately 6,700 individuals received the highest level of training
through participation in research projects under the supervision of many
of this country’s most able scientists.

When this number is added to the 4,200 awards made under formal
fellowship programs of the Foundation, the result represents a total
of almost 11,000 persons—all of whom have been given the opportunity
to further their scientific education and laboratory training under the
most favorable and productive conditions.

PATENTS RESULTING FROM NSF-SUPPORTED RESEARCH

The Foundation, during the 1961 fiscal year, has received notification
of the issuance of four patents by the U.S. Patent Office covering in-
ventions arising out of Foundation-supported activities.

1. Patent No. 2,986,563 entitled ‘“‘Certain Cycl[3.3.2]azines” was
issued to Richard J. Windgassen, Jr., holder of a predoctoral fellowship
at the University of Rochester, and to Virgil Boekelheide. It is for a
new class of heterocyclic compounds containing carbon and nitrogen in
the rings. Besides the support given Mr. Windgassen by the Founda-
tion fellowship, the research which resulted in the invention was also
supported by the Army Office of Ordnance Research.

2. Three patents were issued to Dr. R. G. Herb, of the Physics De-
partment of the University of Wisconsin, on inventions made during the
course of research supported by Foundation grants:

(a) Patent No. 2,888,189, entitled “Vacuum Pump,” relates

" to improvements in vacuum pumps which are capable of pro-

ducing and maintaining a high vacuum. Patent applications have

65



also been filed in France, Germany, the Netherlands, Switzerland,
and the United Kingdom.

(b) Patent No. 2,913,167, entitled “Vacuum Pump,” also re-
lates to improvements in vacuum pumps which are capable of pro-
ducing and maintaining a high vacuum, and particularly to
improvements useful in pumps of small physical size. Patent ap-
plications have also been filed in Canada, France, Germany, and
Switzerland.

(c) Patent No. 2,967,223, entitled “Feeder Mechanism,” re-
lates to apparatus for feeding an elongated member such as a wire
to a heated surface on which the wire is to be evaporated.

Pursuant to the provisions of the grants and fellowship involved, the
Foundation has secured for the Federal Government royalty-free licenses
to utilize these inventions for governmental purposes.

Fiscal Analysis of Research Program

In fiscal year 1961, a total of 2,102 grants were made in support of
basic research to 381 institutions throughout the United States and its
possessions, also in Argentina, Belgium, Bermuda, Canada, England,
France, Israel, Italy, Lebanon, The Netherlands, and New Zealand. Re-
search expenditures totaled $93 million—$69 million for research grants,
$16 million for facilities, and $8 million for research centers.

DIRECT COSTS SALARY COSTS

Other
$2,555

Travel 9.6%
$1,096 _—

4.1%

Expendable
Equlpment AF Principal
$2,204 H Investigator

8.2% AH
%
Permanent 4 Salaries
Equipment $17,135
S:i{g . 63.9%

e i 1 o am a g

Indirect Costs of $4,715 = 17.6% of Total Direct Cost
Note: Based on Average grant of $31,494.

Figure 1. Distribution of Research Grant Funds, by Type of Expenditure,
Fiscal Year 1961
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The average 1961 research grant was for $31,494 for a period of
slightly more than 2 years. Grants in the mathematical, physical, and
engineering sciences averaged $37,714; in the biological and medical
sciences, $27,000; and in the social sciences, $20,557.
The accompanying table summarizes the research grant program by
subject categories. A detailed list of grants showing institution, princi-
pal grantee, title of project, duration, and amount is given in appendix C.

Table 1. National Science Foundation Grants, by Fields of Science,

Fiscal Year 1961

Field Number| Amount
Biological and medical sciences:
Developmental biology. . ......... ... ... ..l 94 | $2,395, 300
Environmental biology. ............... ... ...l 133 3,039, 100
Geneticbiology. .. ....cooiiiiiiiiii 86 2, 338, 300
Metabolicbiology. . .........ccoiiiii i 100 3, 007, 200
Molecular biology . .......coviiiiiiiiii i 117 4, 587, 600
PsychobiOlogy . . . v v viriiin it 78 2, 284, 540
Regulatory biology. . . ...ovvveiiinnii i 118 3, 474, 060
Systematic biology. ... ... ... oo il 178 2, 680, 825
Generalbiology. ... ......coiiiiiiiiii i 51 2, 745, 980
Total. ..ot 955 1 26, 552, 905
Mathematical, physical, and engineering sciences:
ASIPONOMIY. . .ot iveiinn e iiiiieeaaesronsnanaanenuens 54 2, 150,%770
Atmospheric sciences (includes weather modification). . . .. 60 3, 910, 840
Chemistry. .. ..o e e i 213 6, 317, 730
Earth sclences. .. .......ociieiiiiierninnenneniuneans 137 4, 653, 795
Engineering sciences. . .......c.oviiiiiiiiiiiiiiin, 164 7, 403, 796
Mathematical sciences. ... ..o, 140 4, 566, 531
PRYSICS. . . . oottt e e e 141 | 6,184,200
Total. . ... e e 909 35, 187, 662
Social sciences:
Anthropology ... .vuvvrviini i 84 1,397, 300
B COMOMICS. .« v vt ev e iee et 16 600, 500
History and philosophy of science...................... 20 210, 000
SOCIOIOEY . .« vt vv v vvie i 40 1, 245, 700
Fotal. . oer et i e e 160 3, 453, 500
Antarctic research (life and physical sciences) . ...........:.. 78 3,841,770
Grand total. . ....ooiiiiririi it e 2,102 | 69,035, 837
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INSTITUTIONAL GRANTS

The Federal Government provides each year a substantial amount of
funds to our universities and colleges for the direct support of scientific
research projects, facilities, and science training. However, the full cost
of these scientific activities is not provided through the grants and con-
tracts awarded to provide this support, and the institutions have pro-
vided, from their own limited resources, the additional funds necessary to
fulfill the total support needs.

In addition, the Foundation recognizes that the scientific strength of
our Nation rests in part upon the diversity and autonomy of the in-
stitutions that contribute to this strength. It also recognizes that im-
balances in the financial structure of scientific activities at educational
mstxtutlons have been created by the large amount of Federal money that
they utilize for their scientific research.

In view of these factors, therefore, NSF created, in July 1960, an in-
stitutional grants program, conducted through Office of Institutional
Grants, to assist institutions to strengthen their general research and
training functions without specifying the precise research or related
scientific activity to be undertaken. Its purpose is to provide optimum
flexibility and simplicity of administration for the colleges and universities
concerned, to enable them better to fulfill their diverse and autonomous
roles.

Funds from this program may be used to employ additional scientific
staff, to purchase research supplies, to satisfy emergency needs for equip-
ment—for anything required by the institution to help maintain or im-
prove the general quality and environment of the institution in its con-
duct of scientific activities.

The following formula was used for computing grants made during
1961:
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Five percent of NSF basic research grant payments made to the insti-
tution during the period July 1, 1960—March 31, 1961, with no grant to
exceed $50,000 in any one year. (Because the base period covered only
nine months, the maximum grant during this first year was for $37,500.)

Grants totaling $1,496,604 were made to 248 institutions in 1961.
More than half the awards (to 141 institutions) amounted to $2,000 or
less; 10 institutions received the maximum grant.
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PHOTO CREDITS

Page 73: Fritz Goro, LIFE. Page 74: Fritz Goro, LIFE, Page 75: U.S. Geological
Survey. Page 76: Hibben, University of New Mexico. Page 77: Beer, Johns Hop-
kins University. Page 78: (top) University of Washington; (bottom) Woods Hole
Oceanographic Institution. Page 79: Clarke, Woods Hole Oceanographic Institu-
tion. Page 80: NSF. Page 81: NSF. Page 82: (top left) McDonald Observatory;
(top right) Kitt Peak National Observatory; (bottom) Kitt Peak National Obscrva-
tory. Page 83: National Radio Astronomy Observatory. Page 84: Lewis, Michigan
State University.
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First Operational Phase of Project Mohole Proves Feasibility of Deep-
Sea Drilling and Provides New Technique for Sediment Studies

The world’s first deep-sea drilling operation was carried out during March and
April 1961, at sites 16 miles west of La Jolla, Calif., and 50 miles east of Guadalupe
Island off the west coast of Mexico, using the drilling barge CUSS I under an NSF
contract. The drilling, under the technical direction of the AMSOC Committee of
the National Academy of Sciences-National Research Council, was a test of equipment
and techniques for further planning of Project Mohole. Its success provided ocea-
nographers with a technique for coring deep ocean sediments at appreciable distances
below the bottom. For the first time the second layer of the earth’s crust was sampled,
and cores of basalt brought up from as deep as 601 feet below the ocean floor in
11,700 feet of water at the Guadalupe site. The drilling barge, owned by Global
Marine Exploration Co., Los Angeles, is shown below. (See p. 39.)
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Preliminary Examination of Sediment Cores

A Scripps Institution of Oceanography ~arch geologist (left) and the NAS-NRC
Project Director examine one of the first cores taken aboard CUSS I. Preliminary
examination of sediment cores was accomplished by scientists from many institutions
and Government agencies cooperating in the project; detailed analysis will be carried
on for a long period of time in laboratories throughout the country.
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Mohole Cores

Cores shown above were taken
from about 560 feet below the
ocean floor. Specimen at upper
left shows a light-colored layer of
dolomite above a dark layer of
basaltic glass. Above, right, is a
cut and polished section of
basalt; the left side is crystallized,
the right side is basaltic glass.
This suggests that the drill pene-
trated the edge of a pillow lava
flow, a form of lava flow that oc-
curs under water, resulting in the
extrusion and rapid chilling of
large blobs or “pillows” of lava.

The photo at lower right shows
80x magnification of coccolitho-
phorids and radiolarians sieved
from a sediment sample taken
about 320 feet below the sea floor.
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Pre-Hispanic Wall Paintings Found in New Mexico

Excavations begun in 1954 by the University of New Mexico Summer Field
School, and continued during 1960 with NSF support, uncovered eight subterranean
kivas (ceremonial rooms), used by Indians living from about 1300 to 1450 A.D. All
cight rooms have pre-Hispanic wall paintings, which is quite rare in the American
southwest. At this site, Pottery Mound, approximately 200 paintings have been
found. The murals are rendered in fresco secco on thin layers of finely prepared
adobe plaster, in varied colors—eight shades of red are distinguishable, three shades
of yellow, two of blue, and two of green.

The above photograph shows the excavation site, with canvas covering a kiva
(foreground). Below (left) is a painting from one of the kivas, and at the right,
a copy of the same painting executed so as to bring out the features as it is believed
they originally appeared.




Electron Micrograph of Unbroken DNA Molecule

A significant development in rescarch on DNA has taken place with the develop-
ment by a Johns Hopkins group of a technique for making electron micrographs
of DNA molecules. nventional shadowing of DNA molecules has been replaced
by a staining technique using uranyl nitrate, which highlights the negatively-charged,
stretched-out molecule, previously attracted to a positively charged plastic film.
The photograph above shows the faithful reproduction achieved through this tech-
nique, with a 400,000 magnification. (See p. 21.)




Wide Variety of Oceanographic Projects Under Way

The Foundation has given increased support to oceanography, including basic
oceanographic research (both physical and biological), oceanographic facilities, and
science education projects in oceanography.

Shown above is a laboratory course in invertebrate embryology at the Friday
Harbor Marine Laboratories of the University of Washington, where two students are
working with a senior visiting scientist. About 75 percent of the students at this
laboratory are on graduate research program grants that assist them to complete
their work in marine biology and physical oceanography.

Shown below is an artist’s conception of the new Woods Hole Oceanographic
Institution vessel ATLANTIS II, now under construction at the Maryland Ship-
building & Drydock Co., Baltimore. She will have an overall length of 209 feet,
8,000-mile cruising range, and accommodations for 28 crew members and 25 scientists.




Bioluminescence
Examined With
Underwater Camera

Extensive measurements of light
conditions in the sea made with
photomultiplier photometers have re-
vealed the widespread occurrence of
bioluminescence. Indeed, lumines-
cent flashing has been detected in
every locality and at every depth in-
vestigated below the levels at which
light from the surface interfered.

Flashes have been recorded at
depths as great as 2%3 miles in the
region of the Gulf Stream about 200
miles southeast of New York. Be-
cause the intensity of luminescence
on some occasions approaches that of
moonlight and because as many as
100 flashes per minute may be re-
corded, bioluminescence apparently
plays a significant role in the lives of
many marine organisms.

-

The recently constructed “luminescence camera” (shown above being lowered
from an oceanographic vessel) is activated when the flash of an animal that swims
or drifts into the sensitive region of the instrument is picked up by the shielded
photomultiplier tube. The large and rather rare medusa shown below was photo-
graphed at a depth of 1,000 meters off the eastern tip of Georges Bank.
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Salt and Water Metabolism of
Adelie Penguins Studied

A Duke University project designed to find
out how birds that consume food high in salt
content, and drink salt water, rid themselves
of excess salt sent an investigator to Hallett
Station, Antarctica, for two summers as
part of NSF’s Antarctic research program.
In addition to showing that Adelie chicks
have well-developed salt glands that can func-
tion immediately after hatching, the investi-
gation has thrown light on the physiological
mechanisms {or renal and extrarenal salt elim-
ination and on changes in salt and water
balance of adult birds during the breeding
season.

These photographs show the penguin in
an apparatus designed to keep the bird firmly

in place without injury. After strapping the
bird in (left), the investigator taps a vein in
the foot for blood sample (lower left), and
injects a 5 to 10 cc saline solution. Within 60
seconds of injection a salty excretion drips
from the beak ; this is collected (lower right)
for analysis.

80



Topographic Surveys of
Antarctica

As a key to geographical and
geological studies of Antarctica,
topographic engineers of the U.S.
Geological Survey are conducting
an extensive program for mapping
portions of the continent, under
NSF grants. Tellurometers and
theodolites, such as that being used
by the U.S.G.S. personnel in the
photo at right, are used to estab-
lish control for the extensive de-
tailed work to follow. The Ameri-
can Geographical Society and the
U.S. Department of the Interior
also participate in mapping and
nomenclature activities in the
Antarctic.

Ice Shelf Theory Supported by Discovery of Fish Remains

Scientists from the University of Michigan and Stanford University examine an
area of the Ross Ice Shelf where the remains of many large fish were found. One
of the fish can be scen in the foreground. The specimens are being analyzed ; radio-
carbon dating by the Institute of Nuclear Sciences, Lower Hutt, New Zealand,
confirmed that the remains were about 1,100 years old. The find lent weight to a
50-year-old theory of Frank Debenham, a geologist with Capt. Robert Falcon Scott’s
British Antarctic expedition of 1910-13, concerning growth and nourishment of the
ice shelf. It was indicated that the fish had been frozen into the bottom of the
shelf and worked their way up gradually through the years as the shelf melted on
top during the summer months, and froze again on the bottom.




Kitt Peak Scientific Program Begins as Facility Expansion Continues

Two photographs of the globular cluster M3 (above) demonstrate the advantage
of the image orthicon tube now in use on the 36-inch telescope at Kitt Peak National
Observatory. At left is a 1-minute exposure made through the McDonald 82-inch
reflecting telescope; at right, a l-second exposure made through the Kitt Peak
instrument equipped with an image orthicon. The speed gain of the image tube is
about 300.

The photograph below shows the solar telescope now under construction at Kitt
Peak. This will be the largest solar telescope ever built, with a focal length of 300
feet, and will form images of the sun nearly a yard in diameter. The building
stand 110 feet high, and the diagonal shaft extends 280 fcet underground beyond
the 200 feet visible in the photo. The observing room is also underground.




National Radio Astronomy Observatory

A technique for graphically combining the results of optical astronomy observations
with those of radio astronomy has been used with increasing success by personnel of
the National Radio Astronomy Observatory, Green Bank, W. Va. Radio “contour”
lines—signal strength measurements at a selected wave length—are superimposed
over an optical photograph of the same region in the sky. In this way the similar-
ities and differences of strength of radiation observable optically and by radio can be
readily understood.

In the above example, the radio contours at 10 cm. wave length of a gaseous
nebula have been plotted on an optical photograph of the nebula.

The photograph below shows the new 300-foot transit telescope at NRAO under
construction. Ground was broken for the instrument on April 27; completion is
expected early in 1962. The telescope will be a special purpose instrument of
economical design, movable in elevation only at angles from 30° above the southern
horizon through the zenith to 30° above the northern horizon.
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Fungus Spores Germinate Readily in Guttation Water

Guttation water—often mistaken for dew—is the water forced out of the tips of
grass blades, and along the margins of other types of leaves, by root pressure. It
can often be seen early in the mornings.

Recent experiments have shown that
spores of the ergot fungus germinate readily
in guttation water from rye (above), which
is susceptible to the fungus, but do not
germinate readily in guttation water from
wheat, which is resistant. The electron
micrograph  (left) shows such spores
after a 24-hour germination period. (See




EDUCATION IN THE SCIENCES

The programs of the Division of Scientific Personnel and Education
have, since the establishment of the Foundation, sought to improve
science education throughout the Nation as rapidly and effectively as
possible. Specifically, they are directed toward the following goals:

1. Furthering the scientific training of advanced scholars in highly
specialized areas of science, so that they may enhance their ability to
apply their special talents and skills to problems emerging at the ever-
changing frontiers of knowledge; also, furthering the training of gradu-
ate students and teachers of science, mathematics, and engineering, who
represent an important contribution to the future scientific manpower
resources of the Nation.

2. Improving the quality and effectiveness of teachers of science,
mathematics, and engineering by making available to them training
opportunities at all educational levels.

3. Enhancing undergraduate science education through special
courses for the high-ability undergraduate student and through other
educational opportunities that permit him to proceed with his scientific
education at the speed and the level of which he is intellectually capable.

4. Strengthening science education for secondary school students by
providing special courses and other educational opportunities for the
academically talented students who are not fully challenged by the
scientific courses and experiences normally available to them in high
school.

5. Upgrading course content in science, mathematics, and engineer-
ing by securing the active participation and cooperation of expert scien-
tists, engineers, mathematicians, and teachers in designing courses,
curricula, and textbooks which meet today’s needs in these fields.

6. Collecting and analyzing information on American scientific man-
power and education in order to determine national needs and provide
information that is vital for planning purposes. .
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7. Improving the scientific literacy of the American public.
Support for the programs to achieve these goals totaled $70 million
in fiscal year 1961—slightly more than in the previous year.

Fellowship Programs

The Foundation’s fellowship programs are intended to strengthen the
Nation’s scientific potential by enabling graduate students, teachers, and
advanced scholars of unusually high ability to increase their competence
in science, mathematics, and engineering through the pursuit of advanced
study or scientific work. Since the inception of NSF fellowship pro-
grams in fiscal year 1952, approximately $57 million has been obligated
for the support of some 17,000 fellows in the various fellowship programs.
The fellows were selected solely on the basis of their ability from among
64,000 applicants.

Table 2.—NSF Fellowship Programs, 1961

Number of | Number of

Program applicants awards

offered
Graduate fellowships. . ... 4, 875 1, 536
Cooperative graduate fellowships...................... 3,241 1, 100
Summer fellowships for graduate teaching assistants. . . ... 1, 366 625
Postdoctoral fellowships. .. ........ooooenniin 656 235
Senior postdoctoral fellowships........................ 275 91
Science faculty fellowships.................. ...t 754 285
Summer fellowships for secondary school teachers. ... . ... 1, 866 324
Totals. . .. v i e 13, 033 4,196

The 4,196 awards offered in fiscal year 1961 at a cost of $14.1 million
represent an increase of 187 over the number offered in the previous
year.

In addition to the NSF fellowship programs, the Foundation admin-
istered two extramural fellowship programs—the North Atlantic Treaty
Organization (NATO) Postdoctoral Fellowships in Science and the
Organization for European Economic Cooperation (OEEC) Senior
Visiting Fellowships.

Number of | Number of
Number of
. awards awards
Program applicants offered accepted
NATO fellowships .........cco0nvennennn 151 67 43
OEEC fellowships . .....cc0viineneecess 45 20 19
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GRADUATE FELLOWSHIPS

Graduate Fellowships, the first type established by the Foundation,
provide support to unusually able students to enable them to complete
their graduate studies with the least possible delay.

For the fifth consecutive year the number of applicants for these
prized fellowships increased with a concomitant increase in the number
of awards offered (1,537).

Teaching experience provides a valuable part of the academic train-
ing of many graduate students. To encourage graduate fellows to take
advantage of teaching opportunities as they arise—indeed, at some
institutions, to make such opportunities possible—the National Science
Board approved a “teaching for pay” policy in fiscal year 1961. Grad-
uate fellows will be permitted to undertake at their fellowship institu-
tions a limited amount of teaching in any field which the Foundation
supports. They may receive for their services up to $600 during a 9-
or 12-month tenure.

COOPERATIVE GRADUATE FELLOWSHIPS

These fellowships differ from the Graduate Fellowships only in finan-
cial provisions and in administrative aims and procedures. A greater
degree of institutional participation is involved, especially with respect
to the initial evaluation and the recommendation of applicants.

The number of awards offered under this program in fiscal year
1961 totaled 1,100, distributed among 129 (of the 161) participating
institutions.

SUMMER FELLOWSHIPS FOR GRADUATE TEACHING ASSISTANTS

These awards make it possible for graduate teaching assistants in
science, mathematics, and engineering to devote full summer periods
to their own academic pursuits. In fiscal year 1961, 625 awards were
offered.

POSTDOCTORAL FELLOWSHIPS (REGULAR)

During fiscal year 1961 this program continued to enable persons
who have recently obtained their doctorates to undertake additional
advanced training as investigators in their specialized fields. A total
of 235 were offered awards.

This year an allowance to the fellowship institution was introduced.
For each postdoctoral fellow with a tenure of 9 or 12 months, the host
institution receives $200, expendable at its discretion, to assist in meeting
the costs of providing the fellow with space, supplies, and equipment.
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SENIOR POSTDOCTORAL FELLOWSHIPS

Senior Postdoctoral Fellowships are designed to offer well-established
scientists, mathematicians, and engineers the opportunity to pursue addi-
tional study and/or research with a view toward increasing their com-
petence in their specialized fields or toward broadening their knowledge
in related fields of science, mathematics, and engineering.

The number of applicants in fiscal year 1961 increased slightly over
that of the previous year, and the 91 awards offered represented a new
high.

In fiscal year 1961 a renewal policy became effective. It is now
specified that any person who has held a Senior Postdoctoral Fellowship

for 2 years is ineligible for a period of 5 years to hold another such

fellowship.
SCIENCE FACULTY FELLOWSHIPS

These fellowships provide an opportunity for college and university
teachers of science, mathematics, and engineering with at least 3 years
of science teaching experience at the coilegiate ievel to improve their
competence as teachers by obtaining additional advance training in their
own or related fields.

The procedure established in fiscal year 1960 of having separate eval-
uations for applicants possessing the Ph.D. degree and those not pos-
sessing that degree was continued. A total of 215 awards went to
non-Ph.D.’s and the balance of 70 to persons holding the Ph.D. degree.
In proportion, the distribution of awards approximated the correspond-
ing division of the applicant population.

SUMMER FELLOWSHIPS FOR SECONDARY SCHOOL TEACHERS OF
SCIENCE AND MATHEMATICS

In fiscal year 1960 this fellowship program was reoriented to empha-
size work by the fellows at a level acceptable by their fellowship
institutions toward the traditional advanced degrees in science and math-
ematics. Additional progress toward accomplishing this objective was
made in fiscal year 1961. Awards totaled 324.

EXTRAMURAL FELLOWSHIP PROGRAMS

1. North Atlantic Treaty Organization (NATO) Postdoctoral
Fellowships in Science

For the third consecutive year the Foundation administered, in behalf
of the Department of State, the program of NATO Postdoctoral Fellow-
ships in Science. These awards enable United States citizens and
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nationals to study abroad primarily in the NATO countries. Other
NATO member nations select fellows from among their own nationals.
Of the 43 awards accepted this year, 10 were for study and research in
the life sciences, and 33 in the physical sciences, including 12 in
chemistry.
2. Organization for European Economic Cooperation (OEEC)
Senior Visiting Fellowships

These fellowships permit institutions in the United States, its Terri-
tories and Possessions to nominate senior scientists, mathematicians, and
engineers on their staffs to study new techniques and developments at
advanced educational and research institutions primarily in the OEEC
member countries or in countries cooperating with that organization.
The program is intended to strengthen the scientific work of the nom-
inating institutions. Of the 19 awards accepted in fiscal year 1961, 9
were in the life sciences and 10 in the physical sciences, including 5 in
engineering.

SPECIAL REPORT ON THE COOPERATIVE GRADUATE FELLOWSHIP
PROGRAM

The Foundation, in planning for its fiscal year 1959 fellowship pro-
grams, determined that it should substantially increase its graduate-level
fellowship support in science, mathematics, and engineering. The
possibility of doubling the number of awards in the existing Graduate
Fellowship program was considered. An alternative, however, was the
introduction of a new program, one which would involve the fellowship
institutions more intimately in the evaluation and nomination of appli-
cants and at the same time accomplish a broader distribution of National
Science Foundation fellows at the many excellent institutions of higher
education in the United States. This alternative was adopted and
resulted in establishment of the Cooperative Graduate Fellowship Pro-
gram, a program which has met with wide approval.

Under this program the Foundation invites the participation of all
United States institutions of higher education that confer the doctoral
degree in at least one of the fields supported by the Foundation. Em-
phasis is placed upon cooperation with participating institutions in iden-
tifying and supporting graduate students of high ability. Applicants
apply through the participating institution which they expect to attend
as fellows. They are screened and evaluated initially by the faculty of
that institution solely on the basis of their ability. Each institution is
authorized to recommend a specified number of awards, this number
being determined by a formula which takes into account the institution’s
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recent productivity in awarding advanced degrees in science, mathe-
matics, and engineering. Al applications are forwarded to the Founda-
tion for final evaluation; the institutions are subsequently notified of those
persons selected for awards by the Foundation. Funds are provided to
the schools to cover stipends for fellows and a standardized $1,800 cost-
of-education allowance for each fellow, in lieu of tuition and fees.

Since the inauguration of the Cooperative Graduate Fellowship Pro-
gram the Foundation’s position has been that the ability levels to be
supported, insofar as human judgments permit, will be comparable to
those supported in the Graduate Fellowship Program. In the fall of
1960 a statistical comparison was made of Cooperative Graduate Fel-
lowship applicants and awardees with their counterparts in the Gradu-
ate Fellowship program for fiscal year 1960 which produced some very
interesting and significant data. The study revealed that, although the
applicants’ mean scores on various objective criteria were remarkably
similar for the two programs, Graduate Fellowship awardees had con-
sistently ‘higher mean scores than Cooperative Graduate Fellowship
winners. Without question, the Cooperative Graduate Fellowship
awardees were individuals of high ability, but a comparison with the
Graduate Fellowship awardees, by level of study, indicated statistically
significant differences. Partial explanations of these differences lie in
the greater variability in the ability levels of the Graduate Fellowship
applicants and in the lower percentage of applicants offered awards
in that competition. Consequently, prior to the fiscal year 1961 evalu-
ation of Cooperative Graduate Fellowship applicants by the central
panels, the NSF re-emphasized its position concerning the maintenance
of comparable standards for its two predoctoral-level programs. It is
hoped that the resulting evaluations have achieved, more closely than
previously, the Foundation’s objective of comparable ability levels be-
tween corresponding quality groups of the two programs.

The steps which the Foundation will undertake toward encouraging
more high-ability individuals to apply for Cooperative Graduate Fel-
lowships in fiscal year 1962 are: (a) the number of fellowship recom-
mendations assigned to each participating institution will be increased—
even institutions with low doctoral and master’s degrees production
records will be permitted to recommend 20 individuals applying through
their schools, and (b) in a series of regional conferences scheduled for the
fall of 1961, the Fellowships Section’s professional staff plans to review
this program with coordinating officials from all participating institu-
tions and to explore ways in which the quality of applicants may be im-
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proved. Funds available for predoctoral-level fellowships, will be appor-
tioned between the two programs in such a manner that individuals of
comparable ability will be supported in each program.

Institute Programs

The primary objective of the Foundation’s institute programs is to
improve the effectiveness of the teaching of science, mathematics, and
engineering in the Nation’s schools by increasing the subject-matter
competence of teachers through training in specially designed group
programs. These programs are not only aimed at helping teachers
obtain information concerning new developments in their fields—in-
creasingly difficult because of the rapid growth in scientific knowledge—
but are also aimed at those teachers who have had inadequate basic
training. Institutes provide supplemental training for high school,
college, and elementary school personnel, as well as for faculty of techni-
cal institutes.

There are three major types of institutes, each especially designed to
conform to the time patterns available to teachers for work and study:
(1) Summer Institutes, which provide 4 to 12 weeks of full-time study
during the summer period when schools usually are not in session; (2)
Academic Year Institutes, which provide full-time study during the
regular school session for a relatively small number of teachers who take
a leave of absence for 1 year; (3) In-Service Institutes, which provide
part-time study opportunities for teachers holding full-time positions in
the schools.

The basic time-patterns are repeated from year to year, but there is
continual experimentation with the subject-matter training offered in
individual institutes. Conferences of shorter duration are also used
for special purposes. ’

Since teachers have somewhat different objectives—and usually quite
different backgrounds—from those of professional students in scientific
fields, institutes are commonly based upon specially planned classes
and group activities. A secondary objective of the program is, there-
fore, to encourage colleges and universities to establish courses or cur-
ricula that more effectively meet the subject-matter needs of teachers
in areas of science, mathematics, and engineering. These are usually
subject matter courses with emphasis on fundamental principles and
recent scientific advances.

Experience gained over the years since the beginning of the institute
programs has shown that many institute programs could be materially
improved and financial savings achieved if plans could be made for
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more than one sewmion at a time. This practice would permit more
realistic planning for a reasonable staff workload and more efficient
use of institutional facilities. In addition, a study of the academic back-
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ground of applicants indicates that more recent programs have been
changing toward the acceptance of less well-prepared teachers to par-
ticipate in institutes. It has been found, for examplc, that a signiﬁ-
cantly larger percentage of the 1960 applicants than of the 1957 appli-
cants had no bachelor’s degree. Thus, for many teachers a longer period
of training is now needed than earlier experience suggested.

A significant development in the evolution of the Foundation’s insti-
tute program is the pilot step toward providing multiterm support—
that is, continuing support from year to year—for some institutes, a
procedure highly favored by the colleges and universities. On this
basis, the Foundation will now accept proposals for programs planned
for 2 or 3 years, as well as a single year; the multiterm type may consist
of a series of summer or in-service programs or some combination of
both.

Since this program’s inception in 1953 the Foundation has made
grants for the support of 2,436 institutes, which have provided over
116,000 opportunities for study in science, mathematics, and engineer-
ing. Funds obligated in fiscal year 1961 provided support for 771
institutes, an increase of 122 over the number supported in fiscal year
1960. Of this number, 56 percent were held during the summer;
38 percent were for part-time study during the school year; and 6 percent
were for full-time study during the regular school year. These institutes
made provision for some 34,985 opportunities for study.

SUMMER INSTITUTES

Summer Institutes for High School and College Teachers

The Summer Institute program continues to be of great interest to
both the colleges and teacher participants. Of a total of approximately
706 proposals received in this program, available funds permitted the
awarding of grants for 396 institutes in 1961, the result being that many
worthy proposals had to be denied. The number of high school and
college teachers who apply to these institutes continues to increase and
it is estimated that more than 60,000 individual teachers filed applica-
tions for the institutes conducted in the summer of 1961.

Of the 396 institutes, 333 were for high school teachers, 42 for college
teachers, and 21 for both high school and college teachers. The distri-
bution by fields of study was as follows:
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High school Colle igh
Ficlds gachcrs tcaché‘:s I:Jn% c:cli::‘::l
teachers

Anthropology.......................... 1 b T
Biology........ooiviiii e 28 5 2
Radiation biology...................... 13 6 2
Chemistry......................c00n0ns 23 3 4
Earthsciences..................co. .. 16 2 i
Generalscience............... ...l 1 L 2 T
Mathematics.............cvvivenennn.. 20 4 7
Physics. ..ot 16 2 1
Engineering...............oooviiiinii] i, 1Ml
Isotope technology..............oooovi vt L7 [N
Psychology.....coovnevvivvnnniennn., B R N
History and philosophy of science.........|............ 2 P
Multiple fields. ...............ciiiaen, 129 1 L]

Totals............c.oviiiniinnnn 333 42 21

About 21,000 high school and college teachers received stipend sup-
port in the summer institutes conducted during 1961.

The geographical distribution of the institutes covers all 50 States,
the District of Columbia, and Puerto Rico. As in the past, a wide
variety of types of institutions are represented among host colleges and
universities.

Summer Institutes for Elementary School Supervisors and Teachers

The pilot-study program of institutes for elementary school super-
visors and teachers continued with a very small but gradually increasing
number of institutes. Proposals received totaled 121, but available
funds permitted only 19 grants to be made, providing stipends for 644
teachers. The number of applicants for this type of institute is enor-
mous. Individual institutes received as many as 1,400 applications.

Summer Institutes for Technical Institute Personnel

Two institutes for teachers who are on technical institute faculties
were supported in fiscal year 1961. One of these was conducted at
the University of Illinois and the other at the University of Houston.
Approximately 80 teachers participated.

Summer Conferences for College Teachers

There were 23 short conferences for college teachers supported in
the summer of 1961 with places for 687 participants. These confer-

93



ences included 4 in biological sciences, 10 in physical sciences and engi-
neering, 6 in mathematics, and 3 in computer science. Of the programs
in mathematics, 4 were specifically designed for college teachers involved
in training secondary school mathematics teachers Essentially like
summer institutes but of shorter duration, conferences are designed to
offer science instruction to college faculty members whose duties in the
summer permit them to undertake such training for only 1 to 4 weeks.

ACADEMIC YEAR INSTITUTES

The Academic Year Institute program provides opportunities for
full-time study for the academic year to a relatively small number of
experienced teachers of science and mathematics who can take a year’s
leave from their regular duties.

Thirty-three institutes were supported during the 196061 academic
year, providing training opportunities for 1,534 participants. During
1961-62, about 1,570 teachers will participate in 43 NSF-supported
institutes. The increased number of institutes in 1961-62 was princi-
pally the result of a decrease in the number of participants per program
(47 to 37, on the average) in order to get such programs underway in
more institutions.

A recent innovation in institute programs, conducted at one insti-
tution on an experimental basis, included the training of 12 pre-service
certificated secondary school teachers along with 24 experienced in-
service secondary school teachers.

At another institution a small number of participants were offered
an advanced program—beyond the master’s level—designed to prepare
experienced teachers as secondary school supervising teachers. The
number of science and mathematics supervising teachers is increasing
sharply as a result of the National Defense Education Act, and it is essen-
tial that such persons be competent in their subjects.

The Foundation made 9 grants in 1961-62 to support institutes for
75 college teachers, as compared with 5 grants made in 1960-61 which
provided training for 43 college teachers. In eight of these institutes
the emphasis was on upgrading “teachers of teachers,” whereas the last
of this group offered training at the master’s level in chemistry for teach-
ers in junior colleges. Three institutes planned exclusively for college
teachers represented an additional innovation in the 1961-62 program.
Among these three, one is an institute in radiation biology for college
teachers conducted as a cooperative project of the National Science
Foundation and the Atomic Energy Commission.
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IN-SERVICE INSTITUTES

In-Service Institutes for Secondary School Teachers

In-Service Institutes offer instruction for teachers of science and
mathematics during the academic year at times so chosen that the
participants may attend while still teaching full time—e.g., late after-
noons, evenings, or Saturdays. These institutes provide an excellent
opportunity for the sponsoring colleges and universities to help secondary
school teachers who live within commuting distance.

During academic year 1960-61 a total of 191 In-Service Institutes
for Secondary School Teachers, offering instruction for approximately
8,900 participants, received support from the Foundation. In the
1961-62 school year, approximately 11,500 secondary school teachers
will participate in 253 In-Service Institutes. This expanded program
provides support for promising new projects as well as substantial support
for the continuation of institutes which have already established working
relationships with the teachers and schools in their areas. The program
reaches many teachers who are not able, for various reasons, to attend
summer or academic year institutes.

Approximately half of the course work offered in these institutes
during the past year was in the field of mathematics, while the remainder
covered the range of the biological, physical, and earth sciences.

In the 1961-62 In-Service Institutes program, about one-fourth of
the grants are for sequential-type programs. Noteworthy among these
sequential institutes are four located in large metropolitan areas which
offer teachers the opportunity to complete, on a part-timesbasis, master’s
degree programs essentially equivalent to those developed in academic
year and summer institutes.

About two-fifths of the institutes are directed toward subject matter
which closely relates to new course content developments in the fields
of mathematics, biology, chemistry, and physics. Three institutes in
radiation biology will receive joint support from the Atomic Energy
Commission and the National Science Foundation.

In-Service Institutes for Elementary School Personnel

In-Service Institutes for Elementary School Supervisors and Teachers
provide part-time study in the sciences and mathematics during the
academic year. Courses offered have been especially designed by col-
leges and universities to meet the need for informed instruction and
supervision in the sciences and mathematics at the elementary school
level.

In academic year 196061 the Foundation supported 13 institutes
of this type, with approximately 400 teachers, supervisors, and principals
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participating. The 1961-62 program has been increased to 35 institutes,
with training opportunities for approximately 1,030 elementary school
personnel. Need for expanding this program was more than adequately
demonstrated by the many local studies cited in the proposals received
and by the lack of formal science instruction in the training of the
majority of elementary school teachers.

Because of the very small number of participants who receive training
as compared with the number of elementary teachers who need it, the
institutes usually emphasize work with “key” teachers, specialists, or
supervisors who may in turn help other teachers. Many institutes also
serve as active centers for developing new materials and lesson plans
for elementary schools. Several institute programs correlate their in-
struction with newly developed curriculum materials in mathematics.

Special Projects in Science Education

Special Projects in Science Education activities are concerned prin-
cipally with experimental testing and development of promising new
ideas for improving science instruction, and with new and more
effective methods of increasing the understanding of science on the part
of our young people. In a sense, many of these activities are research
studies designed to answer the question, “How can we improve science
education?” and are therefore somewhat analogous to the Foundation’s
activities in support of basic research. To meet these objectives, pro-
grams have been developed for secondary school students, college under-
graduates, high school and college teachers, as well as for the public to
increase its understanding of science.

.PROGRAMS FOR SECONDARY SCHOOL STUDENTS

Programs directed toward the secondary school level are planned by
universities, colleges, scientific societies, research organizations, and other
groups. Some attempt to interest secondary school students broadly in
science; others, to provide additional educational opportunities to stu-
dents who show special talent for science.

Visiting Scientists (Secondary Schools)

Outstanding scientists and engineers are enabled to visit secondary
schools to make personal contacts with students and teachers, to acquaint
them with the sciences as vital activities, and to offer such counsel con-
cerning careers and educational matters as may be appropriate. These
visits stimulate an interest in science on the part of students and, at the
same time, offer professional assistance to the secondary school teacher.
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Scientific societies in various disciplines plan, establish, and administer
the associated projects.

In fiscal year 1961, two grants were made. These grants, along with
one grant made in 1960 and continuing in 1961, will provide for 1,060
days of visits.

Traveling Science Libraries

The Traveling Science Library has been organized and circulated by
the American Association for the Advancement of Science (AAAS) for
the primary purpose of making available to secondary and elementary
school students, on a loan basis, carefully selected books on science and
mathematics.

In conjunction with the operation of the libraries, the AAAS has
prepared and annually revised various lists of books on science, mathe-
matics, and engineering suitable for elementary school and high school
students. For a number of States, these lists currently influence the
standards and serve as official guides for the purchase of science books.

In fiscal year 1961, a grant was made to the American Association
for the Advancement of Science to provide for the following activities:

1. The Traveling Science High School Library to serve a maxi-
mum of 1,600 secondary schools with a total of 480,000
students.

2. The Traveling Science Elementary School Library to serve 800
schools with a total of 240,000 students.

3. The preparation and distribution of various booklets to be of
assistance to students, teachers, and librarians.

AAAS Science Book List for High School Students—60,000

Inexpensive Science Library—50,000

Elementary School Book List—65,000

Annotated Catalogs of the two Traveling Science Libraries—
30,000

Career Guidance Publication—10,000

Summer Science Training for Secondary School Students

The Summer Science Training Program for High-Ability Secondary
School Students is designed to provide academically talented secondary
school students with educational experiences in science and mathematics
beyond those normally available in high school courses. The objectives
are to help:

a. Identify high-ability secondary school students who have excel-
lent potential for becoming creative scientists—and to help
these students identify their own interests, abilities, and
limitations.
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b. Accelerate their scholarly development by providing opportunity
for instruction in scientific content and methods by scientists
of recognized stature.

c. Develop cooperation between colleges and high schools in in-
creasing the quality of education in the sciences.

Programs offered are of two main types. The type most frequently
encountered stresses lectures, quizzes, supervised study periods, labora-
tory work, and field trips centered around one or more areas of science,
though there is some variation with the discipline being studied. The
other program type gives the student real research experience by ena-
bling him to work on a project of appropriate scope under the guidance
of experienced SClCntIStS Some programs combine elements of both
types.

The 168 grants made in fiscal year 1961 to colleges, universities, and
nonprofit research organizations provided summer science training ex-
perience for about 6,400 high-ability secondary school students in vari-
ous disciplines in the mathematical, biological, physical, and engineering
sciences.

Cooperative College-School Science Program

The Cooperative College-School program is designed to help develop
cooperation between colleges and secondary schools in increasing the
quality of education in the sciences; to provide scientifically talented
secondary school students with experiences in advanced course work or
research participation; and to include selected high school teachers of
a high degree of competence in programs specifically planned and co-
ordinated for dual participation of student and teacher. Formal cooper-
ation of the public school system in the development and support of the
programs is encouraged.

The 23 grants made in fiscal year 1961 will involve approximately
3,000 participants.

This new summer science training program differs from previous pro-
grams for secondary school students in that it involves both teachers and
high-ability students and thus is designed to have greater effect upon
participating schools than is possible when only an occasional student
participates on an unplanned basis.

State Academies of Science

State Academies of Science have diversified organizational structures
and resources, and present a wide variety of programs for support, de-
pending upon the scientific requirements of the various States and the
facilities of the Academies. Three major areas are currently supported:
(1) Visiting Scientists program—similar to that sponsored by the
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national scientific societies but more local in scope. It operates pri-
marily at the State level through the professional scientific body of the
State; (2) Junior Academies of Science-—these operate in close liaison
with senior scientists of the State in executing science projects and re-
search with an opportunity to meet annually with the senior Academy
to present the results of their research studies and to hear the presenta-
tion of scientific papers of the Senior Academy; (3) Collegiate Sections
of the Academy—these afford undergraduate college students oppor-
tunities to execute research studies and present their results at State

Academy meetings, and in some cases, publish findings in the Proceed- |

ings of the Academy.

Short-term conferences for college undergraduates, seminars and

workshops for teachers, and science curriculum studies are among other
activities conducted by the various State Academies of Science with
National Science Foundation support.

The 52 grants made in fiscal year 1961 to 30 State Academies of
Science, 1 large museum with strong scientific and science education
staffs, 2 municipal Academies of Science, and 3 other organizations
provides support for 23 Visiting Scientists programs, 10 Junior Acad-
emies, and 18 miscellaneous, one-of-a-kind projects.

Supplementary Science Projects for Students

This program complements and supplements the regular summer
science program for secondary school students. It provides, primarily
through grants to colleges and universities, for special extracurricular
science activities. Some are for science programs conducted during
evenings or weekends, or for unique experimental projects which do
not fit clearly into the defined programs. Support is provided for the
preparation and publication of career guidance booklets, national science
journals to permit the publication of research papers by college under-
graduates and high school students, the educational science activities of
museums and planetaria, a program in basic science orientation and re-
search by the 4-H Foundation, and for conferences where selected high
school teachers and students sponsored by appropriate scientific agencies
can present current research results and training opportunities.

Under this program a wide variety of diverse and highly individual
projects were considered. Only those of unusual merit, eight in num-
ber, amounting to about 20 percent of the total number requested, were
supported in 1961.

UNDERGRADUATE SCIENCE EDUCATION PROGRAMS

Undergraduate Science Education programs make possible, at col-
leges, universities, and nonprofit research institutions, a number of
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development of outstanding undergraduates. The programs are aimed
at developing new and broader means for able undergraduates to ad-
vance, through research participation or independent study, in their
understanding of science and in their ability to employ effective in-
vestigative procedures.

The wholehearted acceptance of these programs by the academic
community is evidenced by the continual increase in the number of pro-
posals received each year, of grants awarded, and of participants sup-
ported. One indication of the success of the programs is the growing
list of scientific publications with one or more undergraduate “alumni”
as principal author(s).

During 1961 grants were made under two separate programs, Under-
graduate Research Participation and Undergraduate Independent
Study, each designed to meet particular needs of outsta.ndmg
undergraduates.

Undergraduate Research Parficipation

The Undergraduate Research Participation program recognizes the
value of bringing able undergraduates into direct contact with research
and research scientists. It makes it possible for educational institutions to
provide research training to high-ability undergraduates who have poten-
tial for scientific research and college teaching. This research experience
is also intended to encourage the participant to pursue graduate work in
science.

The 364 grants made in the Undergraduate Research Participation
program in fiscal year 1961, together with the 173 extensions of grants
made in fiscal year 1960, provide approximately 4,500 undergraduates
with a research expcrience in a variety of scientific disciplines, including

certain of the social sciences and exnerimental psvchologv.
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Undergraduate Independent Study

The Foundation established the Undergraduate Independent Study
program in 1961 by awarding 11 grants to institutions proposing novel
approaches to fostering independent study by individuals or small groups
of undergraduates. The grants enable 147 high-ability undergraduates
to participate in independent study programs.

This program recognizes that the undergraduate of high ability may,
by working independently or with a small group of peers, find his way
to fuller accomplishment and understanding than are attained through
more formal academic course work. The student may be ready for
studies of a level and variety not offered routinely in regular under-
graduate courses. He may well learn rapidly with a minimum of
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guidance if given time, freedom to explore, and access to reference
materials.

ADVANCED SCIENCE EDUCATION PROGRAMS

Programs in this area cover a wide range of activities directed toward
the development of projects of special interest to predoctoral and post-
doctoral scientists and toward the improvement of the scientific back-
ground of science teachers. These goals are accomplished through re-
search experiences, contact with leaders in scientific thought afforded
by advanced subject-matter institutes, conferences and campus visits,
and through opportunities for study and discussion of problems in science
education.

During fiscal year 1961 the Research Participation for Teacher Train-
ing program was divided into two programs—Research Participation
for College Teachers and Research Participation for High School Teach-
ers—with the result that more appropriate proposals for each group
were received.

Research Participation for College Teachers

This program provides opportunities for college teachers (including
those of junior college level) to gain research experience during the
summer. Teachers with adequate subject-matter knowledge, but lim-
ited opportunity for research during the academic year, are afforded
the chance to obtain the stimulation and identity with science and the
excitement of discovery that only research can provide.

A new feature included in the 1961 program was the opportunity
extended to a few teachers to continue their summer research programs
into the academic year with some guidance from their research
supervisors.

The 54 grants awarded in this program and the 6 extensions into
the academic year will help provide 408 college science teachers at both
the predoctoral and postdoctoral levels with research experience in
many scientific fields.

Research Participation for High School Teachers

This program provides opportunities for high school and junior
college teachers of science and mathematics to obtain research experience
with outstanding research scientists at colleges, universities, and non-
profit research organizations. Teachers participate in research by actu-
ally working on an individual basis in the laboratory or in the field. This
experience should improve the teacher’s understanding of science and
of the scientific method and thus contribute to raising the level of his
classroom instruction. The closer relationships between colleges and
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tion of high school students for college.

In general, a teacher applying for this program is required to have
a master’s degree in the scientific subject matter, or an academic back-
ground including sufficient advanced science courses to qualify him for
admission to candidacy for such a degree, although actual candidacy
for the degree is not a requirement. “Graduates” of institute programs
are a prime target group. As in the college-level program, some par-
ticipants will continue in the academic year.

The 51 grants made in this program in 1961 provide support for
367 summer participants and 102 academic-year participants in a variety
of disciplines in the mathematical, biological, physical, and engineering
sciences, and in psychology.

Supplementary Training for Science Teachers

The Supplementary Training for Science Teachers program is aimed
at improving the quality of science teaching at all educational levels
through a number of individual activities of a nonprogrammatic nature.
In fiscal year 1961, 20 grants were made for such unique programs as:

1. A short regional conference on new curriculum developments

£. 1. AR | ¢ 1. tha N33
ior xugu. school science teachers in the Midwest.

2. A conference for high school physics teachers on scientific fron-
tiers and their interaction with society.

3. A television course for elementary school teachers.

4. A workshop on advanced course planning for twelfth grade
science teachers.

5. A conference on aerospace science for high school physics
teachers.

6. A symposium on frontiers in bio-medical engineering for high
school science teachers.

7. A summer workshop for science supervisors.

Advanced Subject-Matter Institutes

Advanced Subject-Matter Institutes either focus on fields of science
of a highly specialized nature or are based on an advanced treatment of
subject matter. They are institutes for specialists and frequently deal
with so-called “derived fields,” in which the subject matter commonly
transcends the limits of the usual academic departmental offerings; for
example, programs involving oceanography, space navigation, and
materials research.

Such institutes often draw upon the resources of several academic
departments, including industrial, governmental and, frequently, foreign
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scientists of unique competence. They may convene for periods ranging
from one week to an academic year and may be held at field stations,
aboard oceanographic research vessels, or even at foreign sites where
demonstrations and field studies can be carried out most effectively.

The 28 Advanced Subject-Matter Institutes funded in fiscal year 1961
were devoted to such fields as theoretical astronomy, quantum chemistry,
shallow-water oceanography, numerical analysis, kinematics, transport
phenomena in chemical engineering, re-entry dynamics, and theoretical
physics. Two institutes took American scientists to foreign sites for
special study of tropical biology in Costa Rica and classical stratigraphy
in the British Isles.

Inter-Institutional Cooperative Associations

The prime objective of the Inter-Institutional Cooperative Associ-
ations program is to encourage and aid collegiate institutions to share
their strengths in an endeavor to raise the general level of the academic
community of science. Though at its inception this program was
envisaged as one primarily for fostering relationships between large
universities and adjacent small colleges, it has been broadened to include
cooperative undertakings between widely separated universities as well
as groups of small colleges. Any “association” of collegiate institutions
which together present a program that shows promise of increasing the
effectiveness of teaching and scholarship in the sciences in their region,
may submit a proposal for support. “Association” in this context, how-
ever, does not imply the necessity for any corporate or legal entity.
Plans to achieve this end may properly include staff visits, conferences,
and seminars; exchange of professors and library materials; loans of
equipment; and joint use of physical facilities and other related
activities.

Four grants were made in fiscal year 1961.

Visiting Scientists Program

The Visiting Scientists program provides a valuable link between
graduate schools and research laboratories and the undergraduate insti-
tutions and between foreign research centers and our graduate schools.
1t fosters an exchange of information through the more informal medium
permitted by personal contacts, a type of exchange essential to the con-
tinued growth and development of advanced science education.

The program consists of groups of projects: (a) the visiting American
scientists projects, which provide opportunities for small colleges, junior
colleges, and developing universities to obtain the advice and guidance
of distinguished scientists in this country in the development of their
science programs; and (b) the visiting foreign scientists projects, which
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provide opportunities for broadening the perspective of faculties and
graduate students in science at our major academic institutions through
interchange of scientific knowledge and research concepts with promi-
nent foreign scientists. These objectives are primarily implemented
through special lectures, seminars, and conferences with faculty members
and students in the fields of their specialties.

In the projects involving American scientists, 15 grants were made
to professional societies which will provide for 3,320 days of visits annu-
ally. In the foreign scientists group, 6 grants were made to professional
societies which will provide for 1,360 days of visits annually,

PUBLIC UNDERSTANDING OF SCIENCE

This experimental program provides support to colleges and univer-
sities, professional scientific societies, and other interested groups for
selected activities which are designed to increase the quality and quan-
tity of science information that reaches the general public. Experimental
projects have been conducted along several approaches, including con-
ferences between scientists and mass-media executives to stimulate inter-
est in science reporting; seminars and workshops to improve the scientific
competence of science news writers; support for professional scientific
societies in the dissemination of science information to the mass media;
preparation of science materials for community discussion groups; adult
education in the sciences; development of science exhibits for public
exhibition; and support for educational television and radio persenta-
tions on science subjects.

A total of 13 grants were made during fiscal year 1961.

Course Content Improvement Program

The long-range objective of the Course Content Improvement pro-
gram is to help bring about a major modernization of elementary school,
high school, and college course-content materials in mathematics, sci-
ence, and engineering.

Several important generalizations can already be drawn from ex-
perience with the program:

First, since education should be a continuum for the learner, balanced
and coordinated attention must be given to a sequential science program
for all educational levels. Better preparation in elementary schools
enable secondary schools to provide a broader and more thorough pro-
gram. High school improvements make it possible for colleges and
universities to devise more stimulating courses taught at a higher level.
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Colleges and universities, in turn, can then produce more teachers
equipped to do a better job in the schools.

Second, although good teaching is characterized by personal innova-
tion and individual teachers and institutions must bear the ultimate re-
sponsibility for deciding what to give students, all teachers at all levels
can do a better job if they have first-class model courses and aids to
learning and teaching. The better the materials, the more likely will
it be that all students receive good educations irrespective of the inevi-
table variation in knowledge and skill of teachers.

Third, the creation of model courses and materials of high quality de-
mands the best talent the country affords and the collaboration of lead-
ing research scholars with outstanding teaching scholars.

Fourth, research and development on school and college instructional
programs requires substantial investment; a single cycle of building a
better course or series of courses in one discipline for a particular level
requires the efforts of several hundred people over 4 or 5 years at a cost
of several million dollars. Judged against its potential value for the
Nation, however, this investment is small indeed.

Finally, the task is an unending one. Continuing effort is needed
to incorporate the fruits of the explosive growth of knowledge into the
educational experience of our youth.

COURSE CONTENT IMPROVEMENT STUDIES IN SCIENCE AND
ENGINEERING

A review of highlights of projects concerned with science and engi-
neering is followed by a fuller report on mathematics as an example of
a profession-wide effort to devise superior, up-to-date instructional
materials.

Elementary and Junior High Schools

Under the auspices of the American Association for the Advance-
ment of Science nearly 200 scientists, teachers, and school administrators
participated in a feasibility study of science for the kindergarten through
ninth grades. The study group concluded that science should be part
of the total curriculum in every grade and recommended in strongest
terms that a massive effort must be undertaken to develop materials,
investigate the psychological bases of learning science, and provide bet-
ter preparation in science for elementary-school teachers, both prospec-
tive and in-service. It is expected that a major program will be initiated
in this area during the next year. Highly interesting work is already
being done by pilot projects conducted by scientists and teachers at the
University of California at Berkeley and the University of Illinois.
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Secondary Schools

Large projects concerned with high schools are making important
progress. The textbook, laboratory guide and apparatus, teacher’s
guide, films, monographs and examinations for the physics course pre-
pared by the Physical Science Study Committee became available
through commercial distributors in the fall of 1960. Some 50,000 stu-
dents throughout the country used the materials in 1960-61. Current
work includes additional films; supplementary text, experiments, and
films for a college version of the course; preparation of longer films de-
signed for use in situations where well-qualified teachers are not avail-
able; and continuing collection of feedback to direct future revisions.
Overseas, teachers’ institutes and studies on the adaptation of this ap-
proach to other settings have been carried out in Western Europe, Israel,
New Zealand, and South America.

In chemistry, preliminary versions of the high school courses devel-
oped by the Chemical Bond Approach Project and the Chemical Edu-
cation Material Study were tried by several thousand students and work
began on substantially revised versions which will receive even more
extensive trial during the next year. Definitive editions of texts, lab-
oratory guides, films, and other aids are scheduled for distribution for
the 1963-64 school year.

Three different approaches to high school biology, together with the
block laboratory projects providing several weeks investigation of a
topic in depth, research projects for gifted students, and other materials
being developed by the Biological Sciences Curriculum Study were tried
by some 13,000 students. This experience enabled the BSCS to prepare
substantially improved second versions during the summer of 1961 for
experimental use in more than 360 schools the following academic year.
This trial will lead to a final revision, and materials will be available to
all interested schools by the fall of 1963.

Preparation of a sourcebook on earth sciences for teachers in ele-
mentary and secondary schools was completed by the Teaching Re-
sources Development Project of the American Geological Institute. The
book will be published early in 1962. Work has gone forward on films
and monographs in meteorology sponsored by the American Meteor-
ological Society. Discussions have begun on projects for developing
full earth sciences courses and preparing source materials on
anthropology.

Colleges and Universities
Support has been granted for a Commission on College Physics to
serve as a group to coordinate course content improvement projects,
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stimulate additional studies, and help disseminate results. The Amer-
ican Geological Institute has received funds for a comparable group
concerned with curricula in the geological sciences. A conference of
leaders in engineering held in the summer of 1961 developed a broad
program for course improvement and related endeavors in this field.
Support has also been awarded for studies of engineering graphics,
theoretical and applied mechanics, systems engineering in the electrical
engineering curriculum, laboratory programs in mechanical engineer-
ing, and technical institute education. Specific course developments
in college physics are under way at Washington University and the Mas-
sachusetts Institute of Technology, in biology at Harvard, in physiology
under the American Physiological Society, and in analytical chemistry
at Hollins College and the University of Illinois.

SUPPLEMENTARY TEACHING AIDS

Wide interest has developed in a program for the design and develop-
ment of prototypes of new science equipment. The 378 proposals sub-
mitted in 1961, requesting a total of $7 million, represented a five-fold
increase over the number for the preceding year: 57 grants were
awarded for such projects as equipment for measuring the relativistic
mass of the electron, for experiments in psychology, for demonstrating
kinship relationships, for illustrating aspects of formal, deductive, and
symbolic logic, for meteorological experiments, and for studies on auto-
mation and process control.

Interest in the production of educational film and television pres-
entations is also burgeoning. Partial support was provided for a course
on modern biology to be shown nationally on the Columbia Broadcast-
ing System’s College of the Air and on other stations, under sponsorship
of the Learning Resources Institute. The University of Wisconsin will
prepare a telerecorded course in mathematics for grades 5 and 6, to be
used for teacher education, as well as for direct instruction. Films on
United States archeological sites will be made by the University of Texas
and films on customs, technology, and ceremonies of Amerindians by the
University of California. Through the Graduate School of the U.S.
Department of Agriculture outstanding biologists produced a series of
five lectures on “The Promise of Life Sciences.” The American Psy-
chological Society and the National Television and Radio Center will
prepare a series of films reporting current research in experimental

psychology.
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SPECIAL REPORT ON STUDIES IN MATHEMATICS

Every informed person now knows that science is reshaping the
world. The explosion in mathematical, scientific, and technological
knowledge has brought about an educational dilemma, for science has
far outstripped the slow pace of change in school programs. By the
end of World War Il mathematicians realized that the times urgently
demanded new approaches. Mathematics in elementary and secondary
schools had not changed, except in details of pedagogy, since 1900; in-
deed the mathematics itself was virtually all known by 1700. Similarly,
most undergraduate programs revealed little of the dramatic mathemat-
ical discoveries of the past hundred years. Two things had to be done:
to help teachers at all levels attain much greater knowledge of basic
mathematics, and to develop model new courses and instructional ma-
terials to aid and guide teachers.

Mathematicians then began studies of the problem and a variety of
experiments in designing courses, with support from private founda-
tions, universities, professional societies, and other sources. Particularly
influential were the University of Illinois Committee on School Mathe-
matics project to invent fundamentally new high school courses, the
Committee on the Undergraduate Program of the Mathematical Asso-
ciation of America (MAA) which suggested more modern courses for
colleges and prepared sourcebooks on content, and a careful study of
content for grades 9-12 carried out by the Commission on Mathematics
of the College Entrance Examination Board.

In 1954-58 the National Science Foundation began to support ex-
ploratory projects in course content improvement, including, in mathe-
matics, a committee study of educational implications of manpower re-
quirements in mathematics, summer writing projects to prepare source
materials for courses for teachers, and production of different kinds of
filmed presentations. These exemplify one aspect of the Foundation’s
program-—readiness to consider many kinds of promising ideas offered
by competent scientists for upgrading education in the sciences.

By 1958 the imperative need for, and the feasibility of, a major effort
to devise modernized courses were clear. Also by this time, in response
to a parallel need in high school physics, the Physical Science Study
Committee had shown the importance of a “critical mass” of talent,
personnel, and financial resources in carrying out such a task. Leading
mathematicians meeting in NSF-supported conferences urged, in the
strongest terms, a large-scale effort. The result was the organization
of the School Mathematics Study Group (SMSG). Dr. E. G. Begle
became director of SMSG, with headquarters at Yale University (since
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moved to Stanford), and some 25 college and university mathemati-
cians, high school teachers, experts in education, and representatives of
science and technology were appointed to an advisory committee. The
National Science Foundation awarded its initial grant to SMSG, and a
4-week writing and planning session was held in the summer of 1958.

During the following 3 years, aided by NSF grants totaling $4 million,
the SMSG has undertaken a series of integrated projects to improve
course content in elementary and secondary schools, encourage students
to study mathematics, and help teachers prepare to give the new courses.
Projects are supervised by panels which operate under basic policy set
by the advisory committee. This work has involved hundreds of re-
search mathematicians, university and college mathematicians, elemen-
tary and scondary school teachers, experts in testing, psychologists, and
other specialists. In developing courses the typical procedure is to
prepare experimental versions of sample textbooks and associated com-
mentaries for teachers, try them in schools, revise them in light of ex-
perience and further reflection on content, conduct additional trials as
needed, and, finally, publish definitive editions for use by all interested
schools, teacher education programs, and authors of textbooks. In the
fall of 1961 definitive editions of textbooks and commentaries for grades
7-12 were published by the Yale University Press. Experimentation
is going forward on materials for grades 1-6 and modification of basic
courses for less able students.

Another project will produce short expository monographs published
as paperbacks which will bring good supplementary mathematics to
secondary schools and to the general public. Study guides and special
books have been written for teachers. Added to this are materials for
talented students, trial of correspondence courses for gifted students, in-
quiry into effects of the sample textbooks on attitudes toward mathe-
matics, a long-range study of the performance of students using SMSG
materials, and investigation of the potentialities of programmed learning.

While mathematicians agree on the broad direction for improving
school mathematics, there is ample room for healthy divergence of views
on specific content, sequence, and approach. A number of smaller study
groups, with support from several agencies, are exploring these. For
elementary school mathematics, much experimentation is particularly
needed to find out how children learn mathematical concepts and skills,
define desirable content, and develop instructional aids for pupils and
teachers. Such NSF-supported studies are going on at Stanford Uni-
versity, the University of California, the Umvcrsxty of Minnesota, and
the University of Illinois.
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Mathematics projects illustrate the ground rules for NSF support in
course content improvement. For elementary and secondary schools
three main types of projects are considered: (1) committee and con-
ference explorations of problems; (2) small-scale, experimental content-
development efforts; and (3) projects involving large teams in the design
of new courses and materials. In all cases the initiative lies with respon-
sible mathematicians, and the work is led by outstanding mathematicians,

who collaborate with teachers and such other spec1ahsts as may be
required Support is providcd only for research and development; the
nraodn
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final products must make their way on their merits,

Progress in school mathematics provides rich opportunities to change
college programs, both to build upon school developments and to effect
reforms long overdue. Four categories of projecis are involved: (1)
national committees and conferences which define problems and provide
guidelines for course content improvement; (2) planning and coordi-
nating bodies consisting of top-flight scientists drawn from the Nation as
a whole, organized to plan course improvement efforts, encourage spe-
cific groups to undertake special projects, provide liaison, and aid in
disseminating results; (3) projects for preparing actual courses and mate-
rials by groups drawn from several institutions, and (4) intra-institutional
course development.

In mathematics the first type of project is represented by such groups
as the MAA Committee on the Undergraduate program. Late in 1958
this Committee asked some 60 outstanding mathematicians to review the
college problem and recommend future activities. As a result, a recon-
stituted Committee on the Undergraduate Program in Mathematics
(CUPM) was established in 1959 and awarded a Foundation grant of
$350,000 in 1960. CUPM exemplifies the second type of project. Its
aim is a professionwide effort to improve undergraduate mathematics.
Under the chairmanship of R. Creighton Buck (University of Wiscon-
sin), with Robert J. Wisner (Michigan State University Oakland) as
executive director, the 12-member committee has established panels—
each including committee members, other mathematicians, and leaders
in other disciplines—to make studies and recommend mathematics pro-
grams in four areas: (1) for students planning to teach mathematics in
elementary and secondary schools, junior colleges, and colleges and uni-
versities; (2) for students in physical sciences and engineering; (3) for
students in the biological and social sciences; and (4) for students
planning graduate study in mathematics. Committee recommendations
will be distributed to all interested persons and institutions; CUPM also
hopes to stimulate qualified groups to develop courses which take account
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of its findings and suggestions. The Foundation expects to support
several such projects which represent the third and fourth types of college
study.

Support is also granted for the development of learning and teaching
aids; examples are the MAA films mentioned previously, film courses
for in-service preparation of teachers produced by the Minnesota
National Laboratory in cooperation with the Minnesota Academy of
Science and the University of Minnesota, and equipment being devel-
oped at the University of Michigan for teaching mathematics in ele-
mentary schools.

As the organization of CUPM shows, mathematics course improve-
ment cannot be divorced from needs and developments in other disci-
plines. Liaison and cooperation among study groups in different fields
are encouraged; thus, SMSG has asked groups in biology, chemistry,
and physics to supply problems and examples illustrating applications of
mathematics.

Nor is the United States alone in the need for better instruction in
mathematics. We can learn from other countries and they from us.
Expert expositions by Polish and Russian mathematicians are being
translated by a University of Chicago project, the Survey of East
European Mathematics. U.S. mathematicians have participated in
several conferences arranged by the Organization for Economic Co-
operation and Development to consider such problems as secondary
school mathematics, design of new syllabi, and mathematics for engi-
neering and technology. Materials produced by such teams as SMSG
have elicited lively interests in all parts of the Free World. A recent
conference in England strongly recommended that a similar project
be launched in the United Kingdom, and in 1961 some 200 Latin
American teachers of mathematics in secondary schools attended an
institute in Peru to learn about new developments in mathematics itself
and efforts to utilize these developments in improving school programs.

Scientific Personnel c_nd Education Studies

The general objectives of the Scientific Personnel and Education
Studies programs are to meet the needs of the Foundation, other Gov-
ernment agencies, and the public generally for information on scientific
and technical personnel as required for the management, operation,
and evaluation of substantive programs in this area. These objectives
are described in the National Science Foundation Act of 1950 as the
maintenance of “a register of scientific and technical personnel and in
other ways provide a central clearinghouse for information covering all
scientific and technical personnel . . .”
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THE NATIONAL REGISTER OF SCIENTIFIC AND TECHNiICAL
PERSONNEL

The National Register, operated by the Foundation since 1953, is a
comprehensive program designed to provide detailed information about
the characteristics of the Nation’s scientists and to insure the prompt
location of science-trained persons on whom the Government might call
in time of national emergency. Scientists are currently circularized at
2-year intervals by cooperating national professional societies, and reg-
istration records are centrally maintained at the National Register
Records Center at Raleigh, N.C.

Fiscal year 1961 was principally a period of recircularization in order
to establish registration data on a current basis and to increase coverage
ratios. The cooperating scientific societies? mailed out over 350,000
questionnaires shortly before the beginning of the fiscal year and by
the end of June 1960 about 120,000 returns had been processed at the
Records Center. These returns served as the basis of a preliminary
analysis of the characteristics of scientific manpower. This analysis,
published as Scientific Manpower Bulletin No. 12, was first released at
the American Association for the Advancement of Science annual meet-
ing in December 1960. For the first time in the Register’s history, data
on the income and professional characteristics of scientists were released
during the same year in which they were collected. (See table 3 and
figure 2.) Other analyses from these preliminary returns, including
geographic distribution and foreign language proficiency of registrants,
are being prepared for publication.

The recircularization continued throughout the year with the soci-
eties conducting follow-up mailings to nonrespondents. As the fiscal
year drew to a close, 237,000 returns had been received by the societies,
with an anticipation that more than 200,000 individual registrants
would be included eventually in the 1960-61 National Register.

The volume of requests for information from the National Register
continued to increase throughout the fiscal year. These requests may
be categorized in the following areas:

1. Statistical information related to salaries, educational level, work
activities, age distribution, employers of scientific and tech-
nical personnel, etc.

* Cooperating socicties include the: American Chemical Society, American Geolog-
ical Institute, American Institute of Biological Sciences, American Institute of Phys-
ics, American Mathematical Society, American Meteorological Society, American
Psychological Association, and Federation of American Socicties for Experimental
Biology, and through these organizations about 200 specialized societies. The U.S.
Public Health Service cooperates in the registration of sanitary engineers.
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2. Numbers of registrants located in specific geographical areas, i.e.,

State, county, or metropolitan area.

3. Information on the techniques of establishing rosters for use by
industrial establishments, educational institutions, and foreign

countries.

4. Identification of individual scientists for foreign translation ac-
tivities, international teaching assignments, and special stud-
ies to be conducted by scientific societies and others.

Table 3.—Median 1960 Salary Rates and Median 1959 Gross Profes-
sional Income Reported by Scientists

1959 median | 1960 median
gross income salary

Total, all scientists. ............00vinun ... $10, 000 $9, 000

Men. oottt 10, 000 9,000
Women.......ooiiiiiiiiiiiii i 7, 000 7, 000

Highest Degree
Nodegree......oovviiviiiiiiiiiiiii e, 9, 000 8, 000
Bachelor’s.....ooovveiinneniii e, 9, 000 9, 000
Master’s. . ...t e 9, 000 8, 000
Medicaldegree. ... 14, 000 12, 000
Ph.D.orequivalent..........coovviiineeennnnnnn... 10, 000 10, 000
Age Groups
2020 e e e 6, 000 7, 000
30-39. 9, 000 9, 000
A0-49. .. 11, 000 10, 000
5050, i 12, 000 11, 000
60andover..... ...t 12, 000 11, 000
Professional Experience
lyearorless......coooiiiiiinininiiin i, 5, 000 6, 000
24 YEATB. .. 7, 000 7, 000
5-9years. ... ... 8, 000 8, 000
10-14 years. ... e 10, 000 10, 000
15-19years. .. ... 11, 000 10, 000
20 Or MOIE YEATS. . o v v v vvteeennn e it eesennnnnnn. 12, 000 12, 000
Type of Employer

Educational institutions. . ............................ 9, 000 8, 000
Federal Government. ..........ccvvivuieneennnnnn... 9, 000 9, 000
State and local government........................... 8, 000 8, 000
Nonprofit organizations. ............................. 10, 000 10, 000
Business, industry, and self-employed.................. 10, 000 10, 000
Commissioned Corps, PHS. .......................... 10, 000 9, 000
Military service.........ooo it 8, 000 7, 000
Other employers. .. .....ovuinintinnnranneainnnnn.. 10, 000 9, 000
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Table 3.—Maedian 1960 Salary Rates and Median 1959 Gross Profes-
sional Income Reported by Scientists—Continued

1959 median | 1960 median
gross income salary
Work Activity
Management or administration. . ..................... $12, 000 $12, 000
Research, development or design...................... 9, 000 9, 000
Teaching.....coooiiiiin it 9, 000 8, 000
Production and inspection. ........... ... ... ... 8, 000 8, 000
Other activities. . .........coiiviiii i, 9, 000 8, 000

Source: National Register of Scientific and Technical Personnel, 1960.

Discussions with other Government agencies concerned with the re-
cruitment and utilization of manpower under emergency conditions have
led to a better understanding of National Register functions under such
conditions. In view of the manpower mobilization functions assigned
to the National Science Foundation, the National Register can be ex-
pected to assume an increasing importance as serious manpower short-
ages develop in scientific and technical occupations.

SCIENTIFIC MANPOWER STUDIES

The Scientific Manpower Studies program relates to the Foundation’s
function of providing “. . . a clearinghouse of information covering
all scientific and technical personnel . . . This program is directed
toward meeting the scientific manpower information needs of the Foun-
dation, other Government agencies, private organizations, and the public
in general. Information on the supply, demand, utilization, education,
and other characteristics of the Nation’s scientific and technical per-
sonnel resources are provided through published materials and through
special studies, memoranda, etc.

The Scientific Manpower Studies activity during fiscal year 1961
encompassed a wide range of studies: some initiated this year; others
continued as a part of an annual series, and still others underway from
previous years. Among the more important studies in progress were:
studies of scientific, engineering, and technician employment in private
industry (see accompanying table for some of the results of the 1960
survey), colleges and universities, and the Federal Government; studies
of students enrolled for advanced degrees; the registry of high school
teachers of science and mathematics; a study of career plans of college
seniors (in cooperation with the National Institutes of Health and the
U.S. Office of Education) ; research studies of high-ability youth; studies
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Figure 3. Growth in Scientific and Engineering Employment in Industry,
for Selected Occupational Groups, January 1959 to January 1960

of equipment requirements to improve undergraduate science instruc-
tion in selected fields; analysis of information on high school back-
grounds of science doctorates; a study of Federal funds for science edu-
cation; studies on the identification of creative scientific talent; the
development of a plan for a series of studies of professional personnel
and college graduates based on the 1960 Census of Population; and a
study of needs for, and supply of, science manpower for high energy
physics programs.

These projects conform to the general series of studies recommended
in “A Study of Scientific and Technical Manpower” (a report on the
collection, tabulation, and analysis of scientific manpower data sub-
mitted by the Foundation to the House Committee on Science and
Astronautics) and in the Foundation’s report, “A Program for National
Information on Scientific and Technical Personnel.” One of the recom-
mendations of the latter report resulted in the designation of the Founda-
tion to act as a “focal agency” for the coordination of studies of scientific
manpower within the Federal Government. The Foundation has been
fulfilling this responsibility in connection with studies of several Federal
agencies.

In November 1960 the Foundation convened a conference of univer-
sity, industry, and Government representatives to consider alternative
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methods of measuring demand for scientific and technical personnel. A
Foundation-supported study carried out by the Bureau of Labor Statis-
tics provided a basis of discussion for the conference, which was com-
posed of a panel of experts in science and economics. The Bureau of
Labor Statistics report, “A Long Range Study of Demand for Scientific
and Technical Personnel,” will be published in the near future. On the
basis of recommendations by conferees and consultations with other
personnel knowledgeable in the field, the Foundation will undertake
further studies of the demand for scientific and technical personnel.

The Foundation was responsible for coordinating and preparing the
U.S. Government’s response to two surveys of the Organization for
European Economic Cooperation (OEEC): “The Supply, Recruit-
ment, and Training of Science Teachers” and “The Third International
Survey of Demand for, and Supply of, Scientific and Technical Per-
sonnel.” Both assignments required the cooperation of several other
Government agencies,

During fiscal year 1961 the manpower studies publications issued
by the Foundation included:

Scientific and Technical Personnel in American Industry, Report on
a 1959 Survey, NSF 60-62—First in a series on the employment of
scientific and technical personnel in industry. It presents information
on the number of industrial concerns employing such personnel; the
number of engineers and scientists (by major field of science) and tech-
nicians employed by industry; and the number of such persons engaged
in research and development and other functions.

The Science Doctorates of 1958 and 1959—Presents information on
the employment plans and characteristics of persons who earned doc-
torates in science and engineering fields in 1958 and 1959. It is based
on data obtained from these doctorate holders through the Doctorate
Records Study of the National Academy of Sciences—National Research
Council, under Foundation support. The report concludes that roughly
half of all new doctorates planned to work for colleges and universities,
more than one-quarter for industrial concerns, less than one-tenth for
Government organizations, and about one-eighth for other employers.
The report also includes information on the geographical origins of new
doctorate holders, the regional location of the bachelor degree institu-
tions and high schools attended, lapse of time between bachelor’s degree
and doctorate, and data on personal characteristics such as age, sex,
citizenship, and marital status.

Scientific Manpower, 1960—Includes papers presented at the Ninth
Conference on Scientific Manpower, held in conjunction with the annual
meeting of the American Association for the Advancement of Science in
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New York, December 1960. The conference theme was “Developing
Student Interest in Science and Engineering.”

Table 4.—Baccalaureate to Doctorate Time Lapse and Years of Profes-
sional Experience, by Fields of Science, 1958 and 1959 Doctorates
Combined

Median Time lapse
Mean time years of minus years
Field of doctorate lapse in predoctoral | of experi-
years professional ence
experience

Allsciences...........oovvuun.n. 8.1 3.2 4.9
Physical sciences. .. .............0ou.... 7.5 2.7 4.8
Geology. oo viiiiiiin i 8.6 4.0 4.6
Mathematics....................... 8.1 3.8 4.3
Physics........oooviiiiiiii., 7.5 2.6 4.9
Chemistry......................... 6.5 1.5 5.0
Engineering................ ... ... 8.3 4.4 3.9
Behavioral sciences. . ................... 9.4 4.0 5.4
Psychology.................... ..., 9.3 4.1 5.2
Anthropology...................... 10.7 3.3 7.4
Lifesciences........................... 8.6 3.6 5.0
Physiology and related.............. 8.6 3.4 5.2
Microbiology...................... 8.5 3.6 4.9
Genetic8. . ......oooiii i 8.5 3.2 5.3
Zoology... oo viin i 9.0 3.5 5.5
Botany and phytopathology.......... 8.2 3.6 4.6
Agriculture and related. . . .......... 8.4 4.1 4.3
Biochemistry....................... 7.7 2.7 5.0
Medical sciences. .. ............ ..., 9.3 5.4 39
Miscellaneous life sciences. .......... 9.0 3.9 5.1

Scientific and Technical Personnel Employed by State Governments,
1959—Reports the first comprehensive survey of employment of scien-
tists, engineers, and technicians by State government agencies. The
survey, which covered more than 3,000 separate State agencies, revealed
a total of almost 41,000 employed scientists and engineers and 47,000
technicians. Nearly 97 percent of the scientists, engineers, and tech-
nicians covered by the survey were employed in three broad agency
groupings—public works and highways, health and welfare, and agri-
culture and conservation. Nearly 70 percent of the scientists and engi-
neers were in engineering specialties.

Professional Manpower and Education in Communist China—This
publication reports that the number of highly qualified personnel capable
of advanced scientific research in China is small, with major research
emphasis on immediate application. Rather than conducting high-level
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Figure 4. Scientists, Engineers, and Technicians Employed by Stafe
Governments, January 1959

research, the Chinese scientist finds it far more expedient “to borrow
existing knowledge from the more advanced nations and convert it to
the special needs and the present level of Chinese technology.”

A serious qualitative lag exists in education on all levels in China.
The report foresees only a gradual rise in the current standards. ““As the
numbers at the various educational levels become stabilized, additional
emphasis will be placed on quality; this will coincide with an increase
in the number of more qualified teachers. At all levels, but especially
in higher education, the quality of the graduate will be closely related
to the degree of emphasis on labor and the time that students will be
expected to contribute to actual production work.”
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DISSEMINATION OF SCIENTIFIC INFORMATION

The ultimate goal of the Foundation’s program in the scientific infor-
mation field has been, and continues to be, the development of inte-
grated systems, national in scope, designed to give every U.S. scientist
and engineer effective access to the significant results of the research
conducted by all other scientists and engineers. NSF, through its
Office of Science Information Service, has followed two fundamental
approaches in carrying out its responsibilities in this area.

1. Promoting development of new and better techniques for han-
dling scientific information.

2. Improving the existing methods for the dissemination of scien-
tific information.

The total 1961 fiscal-year effort along these lines has been conducted
primarily within the administrative framework of four specific programs.
There are, however, certain major problem areas which are of overall
concern and are, therefore, discussed separately.

Major Problem Areas
GRANTS AND PROPOSALS

In the 1961 fiscal year, the Foundation made 166 grants totaling
$5,379,940 for improving the dissemination of scientific information.
Prior to this year, funds were available to support almost all worthwhile
scientific information proposals that came in. Now the point has been
reached where requests that, under present NSF criteria, would be
considered worthy of support, require funds substantially greater than
those that are available. In the area of scientific publication support,
for example, acceptable proposals actually on hand at the end of the
fiscal year involved funds in excess of the total 1961 allotment for that
purpose. Little evidence is in sight of any levelling off in the receipt of
scientific information proposals.
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This situation poses a serious problem. Continually expanding direct
Federal subsidy of the dissemination of scientific information would
seem bound eventually to transfer a major fraction of the control of
the Nation’s information system out of the hands of the scientific com-
munity into those of Government. The only feasible alternative seems
to be realistic recognition and implementation by those who administer
research funds of the principle that dissemination of the results of ex-
perimentation is an integral element of the total research sequence and,
as such, should receive an appropriate fraction of the research dollar.
The Foundation has increasingly emphasized the wisdom of this method
as the proper approach to supporting the normal media through which
scientific information is exchanged. During 1961, this emphasis has
been particularly strong in, but not limited to, the publication field.

The use of page charges by primary journals, as one means to this end,
was increasingly urged.

COORDINATION OF SCIENTIFIC INFORMATION ACTIVITIES

A major—perhaps the principal—responsibility of OSIS is to pro-
vide leadership in coordinating existing scientific information activities,
whether they be wholly within Government, totally outside of Govern-
ment, or of mixed public and private origin. The Foundation’s con-
duct of its coordinating role takes two basic forms—one of which has
received insufficient emphasis in past reports on the program. This
aspect is the coordinating effect inherent in almost everything it does.
For example, before the Foundation awards a grant for documentation
research or publication, its action typically is preceded by a series of dis-
cussions with the proposing group to make the request compatible with
an effective, integrated overall system. Similarly, in the case of pro-
posals for the conduct of studies and experiments, NSF tries during pre-
grant discussions to insure that the proposed project fits into a unified
total program and promises to produce results applicable beyond its
immediate - objective.

The Foundation’s other approach in this area is explicit. In this
phase, NSF calls together representatives of operating organizations to
work out mutually beneficial, cooperative solutions to common prob-
lems; it supports studies and experiments to develop information essen-
tial to intelligent cooperation; it sponsors conferences intended to achieve
improved integration of the efforts of the numerous U.S. private and
public groups concerned with scientific information; and it participates
in pertinent conferences called by other organizations.

The principal national problems in this area undoubtedly stem from
the enormous complexity of the existing scientific information system
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and the natural reluctance of any organization to give up some of the
known benefits of autonomy for the hoped-for advantages of a coopera-
tive effort. NSF has basic responsibility for developing a well-coordi-
nated national scientific information system, but has no administrative
authority over any groups whose activities are to be coordinated. There-
fore, it must work by persuading agencies and organizations involved
that cooperation and coordination of effort will benefit them individually
and will advance science as a whole. Although this limitation un-
doubtedly reduces the speed with which at least superficial coordination
might be achieved, it has the very great advantage that cooperative
efforts that do result are supported wholeheartedly by those involved
and, therefore, are likely to be lasting.

One important Foundation approach to coordination has been to
counsel with scientific societies, providing temporary financial assistance
where necessary, to work out ways for them to take increasing respon-
sibility for developing a unified, overall, U.S. scientific information sys-
tem. It is NSF’s firm conviction that such expansion of the role of
these societies is necessary if the basic control of the dissemination of the
results of research is to remain with the scientific community where it
belongs.

Among the most significant 1961 advances in the promotion of coordi-
nation have been those involving the availability of information stemming
from Government-supported research. These and other examples are
described later.

In the area of international coordination, the Foundation participated
actively in the overall planning of the International Federation of Docu-
mentation; it worked closely with, and partially supported, the Abstract-
ing Board of the International Council of Scientific Unions; and it was
intimately associated with various scientific information activities of
UNESCO. To insure continuing, effective coordination of U.S. and
foreign planning in this field, NSF is providing support for the Office
of Documentation of the National Academy of Sciences-National Re-
search Council. In addition, NSF has participated in various interna-
tional conferences concerned with the worldwide dissemination of the
results of research.

OVERALL FEDERAL SCIENTIFIC INFORMATION PATTERN

Closely related to the coordination problem within Government is the
lack of a consistent total Federal pattern in the scientific information
field. The fact that over 60 percent of all U.S. scientific research is
directly or indirectly funded by Government indicates that the total
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Federal stake in scientific information is very large. For the most part,
the concern of Government agencies in this field has taken the same form
as that of any large-scale producer and user of the results of research.
Consequently, over the years, each agency’s scientific information pro-
gram quite naturally has evolved in response to its own particular needs,
largely without regard to whether any kind of consistent national pattern
was being developed. With the accelerating flood of scientific informa-
tion in recent years, resulting from the many-fold expansion of research,
has come an increasingly imperative need for such a national plan.

During 1961, the Foundation has focused increasing attention on this
problem and, particularly, on certain prerequisites to the development
of an effective overall Government system of which the separate agency
programs will be logical components. One extremely important pre-
requisite is that each agency’s own scientific information activities be
well and effectively organized. Working through interdepartmental
committees and informal discussion groups, NSF, aided by the Federal
Council on Science and Technology, has been vigorously promoting
action toward this objective.

EDUCATION AND TRAINING

Three factors that obviously affect the influence of scientific informa-
tion upon the advancement of research are: (1) the skill with which
the information is presented, (2) the appreciation that scientists and
engineers have of its potential value, and (3) the competence of those
involved in making it available to research people. Greatly increased
educational and training emphasis is needed in all of these areas.

Scientific curricula in U.S. colleges and universities are seriously lack-
ing in emphasis on good writing and the effective presentation of research
results in reports and papers. Similarly, undergraduate and graduate
training in many sciences largely ignores instruction in the use of scien-
tific literature and bibliographic tools in general; in no technical subject
field are these powerful scientific assets sufficiently emphasized. Also,
almost no universities or other institutions in the U.S. are equipped
to give librarians and information specialists adequate training in mod-
ern methods of processing, storing, and retrieving scientific data, and
in new approaches to the complex problems resulting from the explosive
growth in technical literature in recent years.

More immediate problems prevented NSF from embarking upon
a vigorous program in this area prior to 1961. During the past year,
however, study of these problems was begun with educational groups,
scientific organizations, research librarians, and the Foundation’s Divi-
sion of Scientific Personnel and Education. These exploratory conver-
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sations have been directed toward defining the problem and determining
what should be the role of OSIS in working for improvement in the
presentation of scientific material, in training scientists and engineers
in its more effective use, and in developing well-trained scientific infor-
mation specialists. Although, by its nature, such a program necessarily
is somewhat long range, significantly increased emphasis is planned for
1962.

Documentation Research

The Documentation Research program stimulates and supports
studies, research, and experiments directed toward (1) new and more
effective systems—mechanized where possible—for processing, storing,
and searching large volumes of scientific information, and (2) mecha-
nized production of accurate and readable translations of foreign lan-
guage materials into English. The program is also concerned with the
extent to which the information needs of the scientific community are
being met by existing publications and information services, or could be
met by proposed new methods.

Every indication points to the fact that scientific and technical infor-
mation is growing in total volume and diversity of form and subject
matter at a rate faster than it can be effectively collected, organized, and
disseminated. There is, in addition, a large and growing body of
important research reported in languages not commonly used by Amer-
ican scientists and engineers. The program was established to support
research seeking at least partial resolution of these scientific information
problems by the development of systems using high-speed electronic
and mechanical equipment for organizing and searching information
and for translating scientific texts from one language into another.

STUDIES OF INFORMATION NEEDS OF SCIENTISTS

Continued emphasis was placed in 1961 on analyses of the present
patterns of scientific communication, the ways in which scientists and
engineers use existing publications and information services, and their
needs for new and improved services.

Exploratory studies on the possibilities of developing measures of
the value of recorded scientific information and on a proposed theory
of human communication were carried out by Case Institute of
Technology.

A grant was made to the American Psychological Association for an
analysis of the total system of scientific communication in psychology,
including studies of psychologists’ use of information, the functions and
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effectiveness of journal and abstracting/indexing publications, and the
role of nonwritten scientific communication and meetings. The study
will provide for experimentation with a searching service to be operated
with the assistance of experts in psychology.

INFORMATION ORGANIZATION AND SEARCHING

Continuing projects supported by the Foundation are concerned with
methods for the analysis, ordered arrangement, encoding and searching
of scientific subject matter, theoretical studies of information storage
and searching, and evaluation of procedures and systems.

The Itek Corp., under a 2-year Foundation contract, has made
considerable progress on the development of a normalized language for
information searching systems and the development of procedures for
selecting indexable information from documents and for converting the
information from the language of the documents into the normalized
language, which is more amenable to coding for mechanized storage
and retrieval. The work is covered in a series of reports.

A pioneering effort in controlled comparison of four indexing and
classification systems has been carried out by the Cranfield Project of
the Association of Special Libraries and Information Bureaux of Great
Britain. Two reports on the project were issued during the year.

A large-scale test program to determine the effectiveness of pro-
cedures for analyzing, coding, and searching the subject content of scien-
tific literature has been supported at Western Reserve University. A
comprehensive experimental searching service for metallurgists is being
operated there with the joint support of the American Society for Metals
and the Foundation. Responsibility for planning tests of the procedures
and for evaluating the results is in the hands of an ad hoc committee
of metallurgists and information specialists established by the National
Academy of Sciences-National Research Council at the Foundation’s
request. Upon the recommendation of this committee, the Founda-
tion has let two contracts to the Stanford Research Institute and Arthur
Andersen & Co. for exploratory work on the development of objective
criteria for the evaluation of information searching systems.

A thorough analysis of the characteristic use of notation systems for
structures of chemical compounds has been launched by the NAS-NRC.
The study will consider similarities and differences among various chem-
ical notation systems, the uses now being made of them, criteria which
led to their adoption and development, and the purposes that might be
served by agreement among chemists on the use of one or more stand-
ardized systems.
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MECHANICAL TRANSLATION AND LINGUISTIC ANALYSIS

Before machines can process texts of documents for either mecha-
nized information searching systems or mechanical translation systems,
more precise knowledge of syntax, semantics, and other aspects of
language is needed. Consequently, a considerable portion of current
research supported by this program is directed toward extending knowl-
edge of language.

In this field as a whole, the efforts of groups working on Russian-to-
English mechanical translation, including a number supported by the
Foundation, have resulted in several sizable automatic dictionary pro-
grams for such scientific fields as electronics, mathematics, physics,
chemistry, and biochemistry. Several approaches to the automatic
parsing of Russian texts have met with partial success.

Efforts directed toward methods which may ultimately contribute to
complete and accurate translation by machine are being continued at
Massachusetts Institute of Technology. In this research program, de-
tailed knowledge of the grammars of several languages is gradually being
built up. In addition, the theoretical work has produced certain im-
portant insights into the nature of language, the most recent being the
“depth hypothesis,” which offers a possible explanation of several char-
acteristics of language, based on a limitation of the degree of complexity
in sentence structure.

Support was continued for the Harvard University project for research
on automatic translation and mathematical linguistics. The project is
largely devoted to a program for research on automatic translation of
Russian into English.

A project at the University of California, Berkeley, which has been
primarily devoted to Russian-English mechanical translation research,
has undertaken a smaller but parallel study of Chinese. Two small
projects devoted exclusively to the study of Chinese, aimed at Chinese-
English translation, have begun; one at the University of Washington,
and the other at the Ohio State University.

LINGUISTIC ANALYSIS FOR OTHER PURPOSES

Although approximately 10 groups have been working on the analysis
of Russian and other foreign languages in connection with mechanical
translation research, only 1, at the University of Pennsylvania, has
tackled English. Under Foundation support, a computer program for
grammatical analysis of English sentences has been devised, and work is
well along on a more complex program for “transformational analysis,”
the reduction of sentences and their component clauses and phrases into
simpler, more uniform constructions.

126



This work has proved so successful that it has served as the basis of a
‘related research effort at the Radio Corporation of America. The ulti-
mate aim of the University of Pennsylvania effort is the development
of procedures for automatic indexing, abstracting, and searching of the
analyzed texts.

STATE-OF-THE-ART SURVEYS

During the fiscal year, 4 Survey of Computer Programs for Chemical
Information Searching was published by the Research Information Cen-
ter and Advisory Service on Information Processing at the Bureau of
Standards. An extensive report on automatic character recognition also
was prepared; a preliminary version has been distributed for comment.
The Center, supported jointly by the Foundation, the National Bureau
of Standards, and the Council of Library Resources, Inc., assembles and
studies publications and reports on information processing research, pre-
pares state-of-the-art papers on various aspects of the research, and
furnishes advice on research problems to Federal agencies and other
cooperating organizations.

During the past year also, under an NSF contract, Documentation,
Inc., has conducted a state-of-the-art survey of coordinate indexing tech-
niques; a report is being prepared.

COORDINATION AND EXCHANGE OF INFORMATION

The seventh and eighth reports in the series Current Research and
Development in Scientific Documentation were released by the Founda-
tion during fiscal year 1961 to provide a means for coordination and
exchange of information among working groups. These reports are
international in coverage and contain descriptive statements contributed
by investigators conducting research on various aspects of information
handling and on potentially related problems. Issue No. 8 covers cur-
rent activities in the United States and 16 foreign countries; it contains
descriptions of 195 projects in 122 organizations, an increase of 36 proj-

ects and 23 organizations over Issue No. 7 published 6 months previously.

Members of the Interagency Committee on Mechanical Translation
Research, under Foundation chairmanship, met several times during
the fiscal year to seek coordination of Federal programs in the field.
Agreement was reached on guidelines for the conduct of meetings and
for the reporting of research results. During the year, two meetings on
mechanical translation research were held, the first being a technical
conference sponsored jointly by the Foundation and the Office of Naval
Research. The second meeting, sponsored by the Foundation, was held
to seek agreement on grammar codes and format for Russian-to-English
automatic dictionaries. Two participating organizations are already
using an exchange format; further exchanges are anticipated. Use of
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the Chinese telegraphic code by groups working with Chinese texts has
been recommended by the Foundation and adopted by several groups
in order to avoid the multiplicity of transliteration systems which has
been a difficulty in processing of Russian for mechanical translation
research.

Support of Scientific Publications

The Scientific Publication program provides leadership and support
for (1) a publication system that will permit scientists to publish
promptly, in adequate detail and format, the results of their research
and (2) a reference system that will facilitate scientists’ access to the
great and growing volume of published information produced in the
course of striving towards the first objective. Adequate abstracting
and indexing is the keystone of thissecond objective.

Program activities in 1961 were focused upon a number of the prob-
lems that must be solved before these two objectives can be achieved.
Projects supported may be grouped into two general classes: those assist-
ing present scientific publishing services; and those investigating new
or improved systems, providing faster, more comprehensive services at
lowest possible cost. Some highlights of the year’s activities follow.

CONTINUATION OF CONVENTIONAL PUBLICATION SUPPORT

Foundation activity in this area of scientific communication involved
support of several different types of publications. Uses to which these
funds were put include: launching new primary journals; eliminating
manuscript backlogs; assisting research journals to publish cumulative
indexes; enabling abstracting and indexing services to expand their
coverage; and publishing a number of significant single items which
could not have been published without subsidy, including monographs,
symposium proceedings, reviews, data compilations, and bibliographies.
As in previous years, emphasis was placed on the temporary nature of
publication support. This operating policy is based on two beliefs: that
the Federal Government’s activities in long-term support of informa-
tion dissemination should be part of its normal support of research,
and that adoption by NSF of research journals as semipermanent wards
is both impractical and extremely undesirable.

STRENGTHENING ABSTRACTING AND INDEXING SERVICES

The Foundation continued its program of strengthening existing
abstracting and indexing services, while attempting to identify gaps
in U.S. coverage of scientific literature.
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During the year a grant was made to Biological Abstracts, Inc., to
institute a new semimonthly permuted title index and to increase by
twenty percent the number of abstracts published annually in Biological
Abstracts. Publication of the BASIC (Biological Abstracts Subjects in
Context) is the result of efforts to provide a current subject approach
to the journal’s contents. Indications are that a permuted title index
might alleviate the present 18-month index lag. It is hoped that this
system will provide a satisfactory interim index for the users of Biolog-
ical Abstracts pending preparation of more exhaustive regular subject
indexes.

Appearing during this reporting period was the first issue of another
- experimental type publication supported initially by the Foundation—
Chemical Titles. This is also a permuted title index, published semi-
monthly by Chemical Abstracts, Inc.

With NSF support, the institute of the Aerospace Sciences began
publication of a new monthly abstracting journal entitled International
Aerospace Abstracts. The new periodical replaces several previously
available aerospace information services, no longer adequate to meet
the needs of workers in this field.

The Foundation continued its support of the National Federation of
Science Abstracting and Indexing Services, established in 1959 to co-
ordinate the work of the various services, seek ways to improve them,
and provide more complete coverage of scientific literature. During
the year the Federation issued a directory, prepared by the Library
of Congress, of 492 abstracting and indexing services in the United
States, a valuable guide to the literature of science and technology.
Compilation of a companion list of foreign services is underway. At
its annual meeting in March, the Federation adopted a resolution calling
for preparation of a study of a_coordinated national program for ab-
stracting and indexing.

SCIENTIFIC COMMUNICATION STUDIES AND EXPERIMENTS

The New York Botanical Garden pilot project for the study of a
machine-oriented coding system for plant taxonomy was continued un-
der a new Foundation grant. Included in the expanded study will be
the preparation and publication of an International Plant Index by the
use of punched cards and data processing machines.

This project is considered as an experiment in methodology and the
resulting indices will be evaluated by a group of competent taxonomists.
With this in mind, the researchers will provide a report during the study
on the possibilities of including additional data on the index cards; they
will also investigate the potential use of the indices by other than plant
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taxonomists. Within the next 18 months it is expected that 10 volumes
of 250 pages each will be ready for print out.

For the past several years there have been numerous published and
unpublished expressions of the need for a system of organizing citations
in scientific literature. As a result of this interest and related staff work
dating back to 1957, funds were made available this year for joint sup-
port with the National Institutes of Health of an experimental study of
citation index methods and the preparation of a Genetics Citation Index.
The study, being conducted by the Institute for Scientific Information,
Inc., Philadelphia, is designed to ascertain the best methods for prepar-
ing such indices and to evaluate the usefulness of a citation index to
scientists, using the field of genetics as an example.

A number of the major national scientific societies have been en-
couraged by the Foundation to conduct comprehensive disciplinewide
studies of their own communication “networks,” to uncover weaknesses,
and to take steps to correct them. With NSF support, the American
Institute of Physics has been studying physics communication problems;
this project continues.

During this year a grant was made to the American Institute of Biolog-
ical Sciences for another such study, the first of its kind to be attempted
by biologists themselves. This investigation, organized as the Biological
Sciences Communication Project, is seeking ways to improve overall
effectiveness of the control and dissemination of biological information.
First step in the program is an examination of methods for acquiring,
indexing, storing, and retrieving scientific literature. Studies will follow
of biologists’ needs for and use of information. The effectiveness of
visiting biologists’ programs, conferences, and symposia will also be ap-
praised. At the international level, consideration is to be given to
methods for obtaining and disseminating valuable foreign research infor-
mation gathered by U.S. biologists visiting other countries.

Foreign Science Information

As scientific research carried on abroad continues to increase in both
volume and quality, it takes on greater significance to the U.S. scientific
community. But this heightened awareness is accompanied by hin-
drances to ready access because much of the published information on
this research is in languages familiar to only a few American scientists.
In addition, many foreign-language journals and other publications are
not readily available in American research libraries and other reference
centers. The extent and sources of foreign scientific information, espe-
cially in the Soviet Union, Communist China, southeast Asia, and Latin
America, are not widely known.
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The Foreign Science Information program promotes the effective
availability in the United States of worthwhile scientific research results
published in foreign countries and encourages the interchange of scien-
tific information. In striving to meet the growing demand for improved
access to foreign research findings, the program staff gives leadership to,
and encourages the participation of, some 20 U.S. professional scien-
tific and technical societies, a similar number of U.S. universities, and
officials of a dozen or so Federal agencies. This program also adminis-
ters, on behalf of several Federal agencies, the translation of foreign
scientific literature financed by funds accruing to the credit of the
United States from the sale of surplus agricultural goods abroad under
the provisions of Public Law 480 of the 83d Congress.

TRANSLATION OF SOVIET SCIENTIFIC LITERATURE

The translation of key Soviet journals, selected articles, and books and
monographs was continued during the 1961 fiscal year. To inform
the scientific community of the availability of translated journals, a
revised edition of a list of 48 journals receiving Foundation support was
prepared and issued. Journals produced by other agencies are also
listed.

Cover-to-cover translation of 40 Soviet scientific journals totaled more
than 61,000 pages during 1961, as compared with 31,000 during 1958.

As U.S. scientists become better informed about Russian research,
there is an increasing demand for translation of selected articles from
Soviet journals, aside from those being translated on a cover-to-cover
basis. The number of pages translated on a selective basis has grown
from 6,490 in 1960 to 9,660 pages in 1961. The Foundation has also
launched a project for the abstracting of Soviet biological literature by
Biological Abstracts.

Grants were given for the translation of 10 Russian books and mono-
graphs totaling 4,064 pages to give another avenue of access to signifi-
cant scientific research conducted abroad.

TRANSLATION OF OTHER LANGUAGES

Concern has been expressed by American scientists that research pub-
lished in oriental languages is gaining in significance while still being
unavailable in English translation. The Foundation has stimulated
the selective translation of scientific papers published in Communist
China and the translation and publication of significant scientific
journals and monographs published in Japanese. Also, the Founda-
tion is supporting the translation and publication of a monthly list of the
tables of contents of all scientific and technical publications originating
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in Japan which are received by the Japanese Diet Library (the Japanese
“Library of Congress”).

PUBLIC LAW 480 TRANSLATION ACTIVITIES

Additional foreign currencies credited to the United States under Pub-
lic Law 480 were obligated by the Foundation during the year for ex-
panding cooperative programs with Israel, Poland, and Yugoslavia for
the translation of significant scientific literature published in Russian,
Polish, and Serbo-Croatian. During fiscal 1959 and 1961, foreign cur-
rencies equivalent to $1,783,000 were obligated; no such funds were ob-
ligated during 1960.

The continuing contract with the Israel Program for Scientific Trans-
lations, which calls for the translation, editing, and printing of approxi-
mately 46,700 pages of scientific and technical literature published in
Russian and other European languages, has produced 49 books and 126
individual articles. A printing schedule of approximately 2,000 pages
per month has been established for the publication of 30,500 pages of
translated material which has already been reviewed by U.S. scientists.
Another 16,200 pages are in the process of translation. At the end
of the fiscal year, translations of selected Swiss patents were being made
available,

In Poland, the contract with the Central Institute for Scientific and
Technical Documentation contemplates the translation, editing, and
printing of about 19,000 pages of Polish scientific and technical litera-
ture. - In addition, the abstracting and simultaneous publication in Eng-
lish of Polish scientific and technical periodicals has been started.
About 11,500 pages are presently in the process of translation and about
7,500 pages of translated material have been received for editing.  Sixty-
cight selected articles have been printed.

The translation, editing, and printing of approximately 20,000 pages
of Serbo-Croatian scientific and technical literature has been contracted
for with the Directorate for Scientific Research of the Yugoslav Federal
Executive Council. The printing phase of the program has been initi-
ated, 6,500 pages have been reviewed by American specialists, and
another 7,000 pages are in the process of translation.

EXCHANGES AND CLEARINGHOUSES

Establishment and encouragement of working exchange agreements
and clearinghouse operations are essential to ensure that information on
worthwhile scientific research results occurring in foreign countries is
made available to the U.S. scientific community. Examples of such
activities are given in the following paragraphs.
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Two representatives of the Foundation were assigned in October
1960 to the staff of the American Embassy in Tokyo and are assisting
in promoting the exchange of scientific knowledge between scientists
and institutions in Japan and the United States. As part of their duties,
they encourage the publication in English of reports by Japanese sci-
entists and arrange for the translation and abstracting into English of
Japanese scientific documents.

Member countries of the European Productivity Agency have estab-
lished a European Translation Center in Delft, the Netherlands, to
promote broader distribution of translations of Russian and other eastern
European scientific literature in the western world. Formation of the
center was achieved with the advice, encouragement, and manpower
support of the Foundation.

A five-man team representing the National Federation of Science
Abstracting and Indexing Services, supported by a Foundation grant,
toured Japan late in the fiscal year to investigate Japanese progress and
activities in all phases of documentation and information retrieval work
with the hope of developing practical means of broadening the exchange
of abstracts and publications. This tour corresponded to a similar visit
made last year by the Japanese Technical Information Processing Study
Team to information centers in the United States.

Support was continued for the Special Libraries Association Transla-
tion Center at the John Crerar Library in Chicago, which concentrates
on the acquisition of translations from all non-Government sources.
This work is closely coordinated with a complementary effort covering
Government-produced scientific translations conducted by the Office
of Technical Services, U.S. Department of Commerce.

CONFERENCES, AREA STUDIES, AND REFERENCE AIDS

As mentioned in an earlier section of this report, the Foundation
stimulates and supports international cooperation in scientific infor-
mation activities to provide adequate knowledge to U.S. scientists of
foreign publications and their acquisition, foreign and international
information services, and the availability and coverage of foreign scien-
tific information in the United States.

Publication by the American Association for the Advancement of
Science, in June 1961, of the proceedings of the Symposium on Sciences
in Communist China was the culmination of months of planning and
organization by Foundation staff members of the 2-day symposium
conducted as part of the December meeting of the AAAS. The sym-
posium was sponsored by the Foundation and 10 cooperating professional
societies. As a direct result of the symposium, as least five major pro-
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fessional societies (American Institute of Physics, American Institute of
Biological Sciences, American Geological Institute, American Institute
of Chemical Engineers, and American Mathematical Society) are devel-
oping programs to examine, monitor, or translate Chinese scientific
materials.

During the fiscal year work was virtually completed on organizing the
program and arranging for speakers for the Section of Scientific Infor-
mation as part of the 10th Pacific Science Congress in Hawaii from
August 21 to September 2, 1961. The section, organized by the Office
of Science Information Service, will deal with communication of scien-
tific research, organization of scientific information and training for
information work, resources of research information and exchange of
publications, and information activities of international organizations.

A series of conferences was held to develop improved means of dissemi-
nating Soviet and Eastern European linguistic literature in the United
States.

To provide insight into the extent and nature of the Soviet technical
information system, the Massachusetts Institute of Technology under-
took a 2-year study, with Foundation support, of the organization, meth-
ods, and development of the dissemination of scientific and technical
information in the U.S.S.R. A significant first step in the study was
the translation and publication of a Russian-authored review of Soviet
technical information under the title Tecknological Information in the
USS.R.

The resources of scientific information in Czechoslovakia and East
Germany, particularly in the natural sciences and engineering, are the
subject of critical examination by a Foundation-supported study team
from Columbia University.

The results of a survey of the resources, services, and potential for
expansion of documentation centers in Latin America were published
during the fiscal year in a report entitled Science Information in Latin
America. The study was cosponsored by the Foundation and the Divi-
sion of Science Development of the Pan American Union.

Two studies are being supported through the Association of Asian
Studies (University of Michigan) and the American Mathematical
Society to survey publishing in the natural, social, and applied sciences
in Mainland China and to survey contemporary Communist Chinese
mathematical research.

Preparation of a guide to Soviet science, intended to fill the needs of
U.S. scientists traveling to the Soviet Union or wishing to establish con-
tact with Soviet scientists, was undertaken by Princeton University.
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The first in a series of bibliographies of social science periodicals and
serial monographs published in Communist bloc and other countries
using so-called “difficult” languages was issued during the year by the
Foreign Research Office of the Bureau of the Census. The project is
being supported by a grant from the Foundation.

In recognition of the need for improved handling of Oriental agri-
cultural publications, the U.S. Department of Agriculture Library pub-
lished, with Foundation aid, a bibliography of current publications from
Japan, Taiwan, Mainland China, North Korea, and South Korea in
agriculture and allied sciences.

Research Data and Information Services

The Research Data and Information Services program is primarily
concerned with two particularly acute problem areas in scientific in-
formation, both of which were given increased attention and financial
support during 1961. The first, which is on the whole unsatisfactory,
involves dissemination of research results generated under Federal grants
and contracts, as well as in Federal laboratories. Scientists and others
who can use such information either do not know of its existence or are
unable to obtain much of that which is available. The second problem
concerns specialized scientific data and reference services, which are
rapidly increasing in number and, with few exceptions, independently
of one another. There is a real need to improve the compatibility of
these services and to coordinate their coverage and activities on a na-
tional scale so that no serious gaps or duplications exist.

A number of specific actions, parts of a coordinated program, were
taken during the year to attack various phases of these two problems,
with particular emphasis on that of Government research information.
In the coming months, special attention will also be given to the concept
of developing a formal, uniform, Government-wide policy that will facil-
itate maximum dissemination of Federal scientific information. In
essence, recognition must be given scientific information activity as a
distinct, definable function of the Government and its various agencies
in conducting their research and development programs.

DISSEMINATION OF GOVERNMENT RESEARCH RESULTS

The Foundation has devoted considerable attention to ways of im-
proving the technical report literature of the Federal Government to
increase its usefulness and availability to the scientific community. For
example, one of its general goals is to achieve more uniformity in the
types of technical reports issued by Government agencies and their con-
tractors. At the same time there should be established a uniform
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system of coding and numbering such reports that would reduce multiple
identifying numbers to a minimum. As a first step, a contract has
been let for a study to identify, define, and analyze various categories of
Government technical reports and their code designations. Also to be
determined is the practicability of developing and adopting a coordinated
Government-wide system of report categories and code designations.
This short-term study will help to solve one of the major problems asso-
ciated with effective use of this material, i.e., adequate identification
and organization of the thousands of such reports issued each year.

NSF encouraged the further expansion of the report announcement
services of the Office of Technical Services (OTS), Department of
Commerce. Beginning in 1962 the OTS announcement journal U.S.
Government Research Reports will include all unclassified, available
reports from the Department of Defense rather than a selected number
as was done previously. (This journal also announces AEC and NASA
unclassified reports; information is given on how to obtain copies of
all documents listed.) ,

During 1961, as part of a general effort to improve dissemination
of research results, the Foundation promoted the establishment of a
national network of regional reference centers for U.S. Government
technical reports. In cooperation with the Office of Technical Services,
efforts were initiated to establish working arrangements and an overall
agreement with each of 12 selected institutional libraries strongly ori-
ented to science and technology. This network, when fully operative,
will provide access for all regions of the United States to cumulative
organized collections of unclassified Government technical reports. It
will also provide a means for obtaining loan or purchase copies of such
material. The Department of Defense, National Aeronautics and Space
Administration, and Atomic Energy Commission, producers of an esti-
mated 90 percent of Government technical reports, are cooperating
fully in the project; OTS is coordinating and managing the entire ac-
tivity. Steps are being taken to induce all other report-producing
agencies to participate.

With NSF support and guidance, the Science Information Exchange,
a national clearinghouse for information and administrative data on
current U.S.-sponsored projects, was formally established in the 1961
fiscal year. In the planning stage for a number of months, the new
Exchange, covering physical and biological sciences, is an organiza-
tional expansion of the Bio-Sciences Information Exchange (BSIE)
established in 1950; it is to be operated by the Smithsonian Institution.

During the year, the Foundation extended its series of surveys of
Government agencies with scientific information activities. The pur-
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pose of these studies is to describe for each agency the types and subject
coverage of the scientific reports it issues, the availability of this ma-
terial, and the scientific information policies and procedures under which
it operates. The data obtained from these surveys are published in a
series of bulletins entitled “Scientific Information Activities of Federal
Agencies.” Included in each bulletin is information on agency research
and development activities, names and types of information services
provided, documents generated, how they are announced, and how
copies may be obtained. In 1961 six new bulletins were published,
covering the Tennessee Valley Authority; National Science Founda-
tion; Department of Commerce, Parts IT and IIT; Federal Communica-
tions Commission; and Veterans’ Administration. Ten of an expected
total of 40 have now been published. Others in the series are being
prepared and will be issued during the coming year.

SPECIALIZED INFORMATION AND DATA CENTERS

Rising interest in regional scientific information centers has resulted
in a number of requests for support of such activities. In an attempt
to develop guidelines with which to evaluate these requests, a grant has
been awarded to Southern Methodist University for a basic study of
the centers. Models of regional centers will be formulated and modes
of operation for each will be detailed. Thus, a generalized analysis of
such centers will be made, without reference to any particular area or
region.

Among other things, the study will determine typical geographical
areas which reasonably can be served by information centers. Factors
affecting scientific information needs, such as types of industry, extent
of research, and growth trends in various technical fields, will be noted
and defined. In addition, basic data will be sought on present and
future services an information center could provide, and a catalog of
potential user needs will be attempted. Possible ways of cooperating
with libraries and other information facilities to obtain improved services,
will also be investigated.
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SPECIAL INTERNATIONAL PROGRAMS

The Office of Special International Programs has been assigned re-
sponsibility, within the Foundation, for initiating and developing coop-
erative and experimental programs in international science and science
education, for liaison with other Government agencies involved in such
activities, and for providing backstopping service in support of United
States participation in selected international organizations.

International Science Program
DEVELOPMENT OF INTERNATIONAL SCIENCE POLICY

The rapidly expanding role of science in international affairs has
pointed up the need for a thorough study by the Federal Government
of the proper role it should play in world science relationships. The
Foundation, because of its responsibilities and experience, has been called
upon to assist in: (a) developing national policy for the stimulation and
conduct of scientific and technological activities abroad, (b) arranging
for cooperation with international scientific and technological activities
of the various Government agencies to help evolve a program in science
and science education for assisting developing nations.

During the past year, this program participated in studies of engineer-
ing aid to Latin America, in examination by an interagency group of
the image of U.S. science abroad, and in consideration of appropriate
content for U.S. science exhibits to be mounted abroad.

ESTABLISHMENT AND OPERATIONS OF THE NSF-TOKYO OFFICE

Two representatives of the National Science Foundation have been
placed within the American Embassy in Tokyo.

This office was established in September 1961 and has a staff of three
Americans and three Japanese. It functions as part of the American
Embassy and reports to the Foundation through the Office of Special
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International Programs. The Office has been active in these principal
areas: (1) science liaison and analysis and (2) science information
and improvement of science communications generally.

Science Liaison and Analysis

The staff has devoted itself to establishing contact with officials of the
Japanese Government responsible for administering and promoting
science and technology, with officers of professional scientific organiza-
tions, with university and other research organizations, and with individ-
ual Japanese scientists, and with such groups as the Science Council of
Japan, the Ministry of Education, and the Science and Technics agency.

NSF-Tokyo has served as the liaison office with the Japanese com-
mittees planning the Conference on Cosmic Rays and Earth Storms and
the Conference on Crystallography and Magnetism held in Kyoto in
September 1960.

This office has instituted a program of study of various aspects of
Japanese science and technology. A number of varied studies have been
completed.

Science Information

NSF-Tokyo has developed close relationships with the Japan In-
formation Center for Science and Technology, the Science Information
Office of the Science Council of Japan, the National Diet Library, the
Science Information Section of the Ministry of Education, and the
Japan Documentation Society. Exploratory discussions have been held
with several Japanese scientific societies to see where translations of
scientific journals into English are necessary and feasible to improve
communication between Japanese and American scientists. Discus-
sions have been held with representatives of the Physical Society of
Japan, the Chemical Society of Japan, and the Oceanographic Society
of Japan. NSF-Tokyo has also provided assistance to the staff of the
National Diet Library responsible for producing the English version of
the Japanese Periodicals Index under an NSF grant.

Appropriate backstopping has been provided in the Washington head-
quarters of NSF to assure the effectiveness of its Tokyo operations.

INTERNATIONAL SCIENCE SUPPORT PROJECTS

Foreign Science Evalvation

During the past year, NSF has continued its experimental program of
support for surveys in particular fields of science in foreign countries.
The purpose of this program is to provide to the Foundation and to the
scientific community evaluative reports on the status of research in
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specific fields of science in foreign countries. A small number of grants
have been made to permit outstanding U.S. scientists to spend 2 or 3
months visiting scientific activities in foreign countries for the purpose of
preparing research reviews in their special fields. During the past
year, grants were made to Dr. Ralph Gerard of the University of Michi-
gan for a survey of some aspects of bio-medical research in India; to
Dr. Harlow Shapley, professor emeritus, Harvard College Observatory,
for a survey of progress in the field of astronomy in India; and to Dr.
A. D. Wallace of Tulane University for a study of mathematical
activity in Poland, Hungary, and Yugoslavia.

Cooperative Activities

Under this program, the Foundation is exploring experimental ap-
proaches to cooperating in international support of scientific centers in
developing areas. During the past year a grant of this type was made
to the Comision Nacional de Energia Atomica in Buenos Aires for short-
term support of two research projects. The grant was made for Dr.
Jorge A. Sabato to study the fabrication of perfect single crystals of
alpha-uranium and the relationship between physical and mechanical
properties and substances in uranium crystals. -The metallurgy group
of the Comision Nacional was selected for support because in addition to
scientific competence it has shown high potential for leadership as a key
scientific group in Latin America. The funds are being used to
strengthen the scientific potential of a developing research team which is
concerning itself with cooperative interchange of ideas in the Americas.

Another cooperative project is the grant made to Dr. Wallace O. Fenn
on behalf of the International Union of Physiological Sciences for an
international traveling lecture team in physiology. This grant provides
partial support for an international team of scientists in the field of
physiology on a tour of India. This project is an experiment in person-
to-person scientific communication which should aid in international pro-
grams of research in physiology. The team which includes one Ameri-
can is headed by Professor W. D. Patton of Oxford. The project is
being supported cooperatively by the Executive Board of the IUPS,
the Royal Society of Great Britain, and the National Science Foundation.

U.S.-U.S.S.R. EXCHANGES

In September 1959, the sum of $235,000 was granted to the National
Academy of Sciences for the support of an exchange of scientists between
the U.S. and the U.S.S.R. This amount was to implement the Bronk-
Nesmeyanov Agreement which had been signed in July 1959, by the
Academies of Sciences of the two countries, to implement in the scien-
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tific area the Lacy-Zaroubin agreement. During the past year the ex-
changes have been continuing at an accelerated rate.

Of the 44 visits to which each side is entitled under Articles 1, 2, and
3 of the current Exchange Agreement, approximately 52 percent of the
American visits and 64 percent of the Soviet visits have been either
completed or formally proposed.

International Science Education Progrdm

Within the objective of the National Science Foundation to promote
education in the sciences, it is the aim of the International Science
Education Program to encourage and support fruitful contacts between
U.S. and foreign science educators and scholars. This program has the
twofold purpose of (a) making available to U.S. scientists and educators
the knowledge and experience of their foreign counterparts and (b) of
assisting U.S. science educators to study science training in foreign educa-
tional systems and to work in close cooperation with foreign and inter-
national groups on current problems of science education improvement.
A further program objective is to assure representative U.S. participation
in and contribution to deliberations of international bodies concerned
with either general or specific questions of science education.

In fiscal year 1961 support was provided to program areas covering
course content improvement and science teacher and student training
activities.

COURSE CONTENT {MPROVEMENT PROGRAM

In 1961, partial support was given for conferences dealing with current
problems and goals of education in the sciences. International confer-
ences were held at the Massachusetts Institute of Technology on Scientific
and Engineering Education, at Syracuse University on Electrical Engi-
neering Education, and at the University of Southampton on Mathemati-
cal Education. In addition, grants have been made to the International
Commission on Mathematical Instruction for an Inter-American Con-
ference on Mathematics Education to be held in Colombia and to the
Organization of American States for a Regional Seminar on Educational
Problems of Nuclear Energy to be held in Argentina. As in the last
fiscal year, grants also were made to enable U.S. educators to participate
in the 60th Annual Meeting of the British Science Masters Association
and to engage in related activities in Great Britain.

U.S. course content improvement groups were encouraged to establish
and maintain communications abroad with analogous groups or with
individual foreign science educators with whom the U.S. groups have
mutual interests. For this purpose grants were made to the Chemical
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Bond Approach project and to Educational Services Inc. In addi-
tion, a heightened interchange of ideas and experience in this activity
was promoted by awards to Educational Services Inc. for cooperative
work in symposia on physics education in three countries abroad and
to the Biological Sciences Curriculum Study for foreign cooperation in
that group’s 1961 Writing Conference. '

SCIENCE TEACHER AND STUDENT TRAINING PROGRAMS

One hundred and seven foreign science teachers and educators from
33 countries were placed in 91 NSF Summer Institutes, and 1 in an
Academic Year Institute. Nine organizations or agencies with interest
in foreign science education cooperated in the nomination and support
of these participants who provide a stimulating influence at the insti-
tutes they attended. Support was continued for U.S. participation in
the Scandinavian Growing Point Program, the NATO Advanced
Study Institutes, and a number of other programs for student training.

Liaison and Backstopping Activities

For several years the Foundation has been providing backstopping on
behalf of the United States to the science programs of the Organization
for European Economic Cooperation, an 18-nation organization of
Western European countries, plus the United States and Canada as
associate members. Since ICA (International Cooperation Adminis-
tration) has been the official U.S. respondent to all affairs of this Organi-
zation, this backstopping has been provided under an agreement between
ICA and NSF. During fiscal year 1961, the Foundation has supplied
position papers and staff work on various science matters and has, with
funds transferred to it by ICA, recruited 26 representatives to attend
meetings of the Committee for Scientific and Technical Personnel and
the Committee for Applied Research, the two science committees of
OEEC, and to various meetings of specialists arranged within the pro-
grams of these two Committees. ICA responsibility for U.S. partici-
pation in science matters of the OEEC came to an end on June 30, 1961,
and the agreement between ICA and NSF has been terminated.

For the last year preparatory groups from interested nations have been
busy in creating a successor organization to the OEEC. This organiza-
tion is known as the Organization for Economic Cooperation and
Development (OECD). Canada and the United States have become
members of the new organization, thus making a total of 20 nations.
U.S. participation in the new organization is now the responsibility of
the Department of State. On June 27, 1961, the Department of State
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officially requested the National Science Foundation to continue to per-
form the various specialized functions necessary to backstop the science
activities of the new OECD. In the new organization there are again
two science committees, the Committee for Scientific and Technical
Personnel and the Committee for Scientific Research. The new Com-
mittee for Scientific Research will be active in both basic and applied
research matters.

In order to provide adequate local backstopping to the science activi-
ties of OECD, NSF has arranged for the support of two U.S. persons
beginning in fiscal year 1962 in the U.S. Regional Organizations’ Office
in Paris to provide continuing contact with the two science committees
and with the OECD Secretariat serving these committees.

During fiscal year 1961, as in previous years, NSF has continued liaison
responsibilities with the State Department’s Secretariat for the U.S.
National Commission for UNESCO and the NATO Backstopping Com-
mittee. It has continued to work closely with the Office of the Science
Adviser to the Secretary of State and with the Assistant Secretary of
State for Educational and Cultural Affairs, the Soviet and Eastern
European Exchanges staff of the State Department, the International
Cooperation Administration, the Organization of American States, and
the several committees of the National Academy of Sciences that deal
with foreign science matters.
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Science and Technology in Relation to Economic Growth

One of the issues of our time is the rate of this Nation’s economic
growth. Among the major influences that have come under recent
intensive study is the role of science and technology as a growth stimu-
lant in the economy.

During World War II and the years unmcdxately following, science
and technology were directed mainly toward national defense. How-
ever, there were considerable carryover benefits of these military proj-
ects to the peace-time economy. Since then there has been an
expanding program of research, which has served the civilian as well as
the military needs of the Nation. Today, the total research and de-
velopment effort of the country is at an annual rate of about $14
billion. This amount is estimated as over 2.5 times the R&D expendi-
tures of 1953.

The implications of a research and development effort of this magni-
tude on the economy are of two kinds: the direct effects in terms of
sales and employment generated by these expenditures, and the “feed-
back” to the economy of the results of research and development in the
form of new products and processes. Since much development and
subsequent technology have their genesis in basic research, support of
this activity is a potential stimulant of economic growth.

ui.ii‘ii‘lg‘ the pd.al. yeéar three llld.JUl puuby u:puus indicated puuhb
concern with the effect of research and development on the economy.
The report of the President’s Committee on National Goals ! recognized
the economic contributions of “increase of knowledge” by calling for
“corrective increase in the fraction of our GNP (gross national product)
which we devote to basic research” (See fig. 5).

1 Goals for Americans, The American Assembly, Columbia University (1960),
Prentice-Hall, Inc.
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The President’s Science Advisory Committee in a later report
stated: *

Ordinary capital investment puts savings to work on labor-
saving machinery that is already known and understood; the
increased wealth produced is what separates the developed modern
society from helpless poverty. But scientific and technological
investments are still more powerful tools, since they invest in the
discovery of what we do not yet understand. We are only just
at the beginning of the use of scientific investment in this large
sense, and the returns it can bring in are literally incalculable.
Simply in terms of economic self-interest our proper course is to
increase our investment in science just as fast as we can, to a limit
not yet in sight.

These reports either explicitly or by implication acknowledged that
a sound means of achieving scientific progress was to insure that “every
young person who shows a desire and capacity to become a scientist
should have the opportunity to do so.” From this policy position, the
Foundation issued in July 1961 a report, Investing in Scientific Prog-
ress.® It attempted to spell out what the needs would be to implement
this policy (table 5). The report incorporated a series of projections
drawing upon a variety of data from surveys of research and develop-
ment and other inquiries. It estimated at $3 billion the total 1961
investment, from all sources, for science and engineering education and
for basic research in colleges and universities.

The combined investment for education and basic research at
academic institutions, the report concluded, on the basis of population
and education trends, must grow to more than $8.2 billion in 1970 to
meet national needs. Of this sum, about $2.7 billion would be for
university basic research.

The current estimates and projections for 1970 contained in the report
were based upon the work of the Foundation’s Office of Special Studies.
This office is engaged in collecting, analyzing, and publishing facts re-
garding the Nation’s scientific resources. (See appendix F for list of re-
ports published during the year.) These activities fulfill the statutory re-
sponsibilities of the Foundation to make “comprehensive studies regard-
ing the Nation’s scientific effort” and to appraise “the impact of research
upon industrial development and upon the general welfare.”

* Scientific Progress, the Universities, and the Federal Government, The White
House (1960), Washington 25, D.C.; Supt. of Documents, U.S. Government Print-
ing Office,

§ See also part I of this report for other discussions of this publication.
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Table 5.—Investment in Basic Research and Education in Science and
Engineering, 1961 and 1970

Education in science Basic research
and engineering
1961 1970 1961 1970
Colleges and universities: (Required) (Required)
Professional staff:
Full-time equivalent number of
personnel . . ... ...l 100, 000 | 175, 000 45, 000 85, 000
Millions Millions Millions Millions
Salaries.........coo0ennennn. $800 | $2, 100 $345 $970
Assisting staff:
Full-time equivalent number of
personnel . .. ...l 700,000 | 175, 000 35, 000 65, 000
Salaries. . ..oovvienrieraanen $425 $1, 100 $158 $450
Operating and overhead expenses. . $648 | $1,700 $227 $665
Information...........coveven.es $36 $90 $33 $95
Equipment...........ccoovennn $80 $200 $30 $180
Facilities. . ... ovvvvenieinienenn $150 $350 $85 $360
Actualtotal................... $2,139 | $5, 540 $878 $2, 720
Billions Billions Billions Billions
Rounded total................ $2.1 $5.5 $0.9 $2.7
Secondary schools. . ................. L2 O Y
Elementary schools. ................. $0.4 ..o e
Other nonprofit institutions. ... .......J .o foneaen $0.1 [..........
Industry. .. ..oovvnnvninnnenoneneneni]iiaiidien, $0.5|...vunnn,
Federal Government. . . .......c.oovoeafevnoerresfieaeannnn. $0.3 |....oaune
Totals for 1961 (in billions). .. .. $4.7 ...t $1.8 f..ve.nn.

The studies emphasize the total national scientific effort in terms of
input—funds and manpower. They offer trend data beginnnig with
1954 and extending to the current fiscal year. The series shows a rise in
current dollars expended for scientific research and development to an
estimated $14 billion in 196061 from $5.2 billion in 1953-54.
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Note: A hyphenated year is employed to take account of the varying fiscal and business
years of the many respondents.

Each nongovernmental sector includes funds for Federal contract research centers admin-
isiered by organizaiions under coniraci wiih Federai agencies.

Source: National Science Foundation.

Figure 6. Funds Used for Performance of Research and Development

Py P 1092 £7
in the U.S., by Sector, 1953-61

Financing and Performance of Research and Development

These national totals are obtained by adding the totals for each sector
of the cconomy, i.e., the Federal agencies, industrial ﬁrms, colleges and
universities, and other nonprofit institutions such as private foundations.
Thus, the trend data show the financial role which each sector contributes
in money or expends in the performance of the effort.

Industrial performers of research and development showed an in-
crease in expenditures over this period of about 190 percent, the largest
increase of any of the survey sectors (fig. 6). The sector whose funds
for performance increased least was the Federal Government, a rise of
over 100 percent, although it was the major financer of research and de-
velopment in the economy. By comparison, national economic activity
as measured by the gross national product increased by 38 percent during
the same period.

Information on the role of each sector as performer and as a source of
funds for research and development for the year 1959-60 is presented in
a transfer table (fig. 7). It portrays the financing underlying the $12.5

billion which was spent in the nerfnrmanr‘e of research and deve]nnment

for that year. On the basxs of these reports from performers and
similar data from previous years, one can generalize that the relative
ralag Af tha cartare na marfarmmans and s ganirces havae ramainad ahant
AUILO UL UIUL RAWILID ad Puu.uulun aAliu ad JVUILLLD llave iduilialilu auuuc
the same for the past 5 years.

1
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ministered by organizations under contract with Federal agencies.

b. Data include State and local funds received by these institutions and used for research
and development.

Note: All data are based on reports by performers.

Source: National Science Foundation.

Figure 7. Intersectoral Transfers of Funds Used for Performance of
Research and Development, 1959-60

In terms of total funds spent on performance of research and de-
velopment, the nongovernmental sectors accounted for about 85 percent
for the year 1959-60—the industry sector spending 75 percent and the
two nonprofit sectors together, colleges and universities and other non-
profit organizations, reporting 10 percent of the total. This distribution
obviously reflects the great R&D strength and potential of private
industry.

Almost two-thirds of the total R&D financing was reported as Federal
in origin, with industry supplying almost one-third. Not surprising is
the fact that the two nonprofit sectors supplied only 3 percent of the total.
These institutions have few means of accumulating funds of their own.
Funds from the Federal Government as a source were pervasive, consti-
tuting more than one-half of the R&D funds for performance in each of
the nongovernmental sectors.

The predominant role of the government or public sector in R&D
financing stems not only from the inherent responsibility of the Federal
Government for defense research and development but also from the
growing importance of its responsibility for the general welfare such
as agriculture, health, and the conservation of natural resources. The
picture for R&D funds contrasts with that for the economy as a whole
in which the decisions and financing generated in the private sectors
determine to a greater extent the levels of activity.
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Figure 8. Funds Used for Performance of Basic Research in the U.S.,
by Sector, 1953-60

Basic Research

Funds used in the performance of basic research have, like those for
total research and development, increased in recent years. From
1953-54 to 1959-60, the latest year for which basic research estimates
are available, funds rose by more than 165 percent, as indicated in
figure 8. Federal agencies as performers showed the largest relative
increase and industry, the smallest. Basic research funds were from 8
to 9 percent of total funds for research and development during this
period.

The intersectoral flow of funds for basic research is different from
that for all research and development. Here, the preeminent role
played by the colleges and universities as the home of basic research is
reflected in their use of almost one-half of the reported funds. Again,
however, the Federal Government is the major source of basic research
funds.

Study of All Scientific Activities

This statistical and analytical work, useful not only in the delibera-
tions on science policy but also to the operational program of the
Foundation, is being broadened to meet the greater need to view the
totality of all scientific activities in relation to the economy. These
studies are expanding to consider the relation of the various components
of science and technology to each other, such as research and develop-
ment, the education of scientists and engineers, the utilization of pro-
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fessional and supporting personnel, development of facilities, the
dissemination of scientific information, and the organizational aspects
of the scientific community.

Data are being developed on expenditures for the dissemination of
scientific information within the Government and in other sectors of
the economy. Similarly, data are sought in connection with facilities
used in research and development and in educational activities. Special
studies are underway to relate the educational and manpower aspects
of science to other components of science and technology.

As noted, the surveys and analyses of research and development have
been oriented toward inputs in terms of dollars and manpower. Pre-
liminary studies are in progress on the measuring of scientific output in
terms of patent issuance, scientific publication, and individual and
group productivity.

The Foundation is also undertaking the study of science organization
and management and their relation to the broad organizational struc-
tures of our social and economic institutions. The program includes a
study of working conditions favorable to creative scientific activity and
the influence of changing technology in the advancement of scientific
research.

Policy Implications

The statistics do not indicate the direction in which policy should go
but they do reflect, in quantitative terms, some of the intersectoral rela-
tionships about which a great deal of public discussion and inquiry
have taken place.

For instance, the fact that the single largest transfer of R&D dollars
flows to industry from the Federal Government, mostly from the De-
partment of Defense, not only attests to industry’s ability to perform
research and development but also indicates the fact that, in terms of
dollars, almost one-half the industrial research and development facil-
ities are engrossed in work of a military character.

Industry itself, as figure 7 indicates, contributes a substantial amount
to the national pool of funds for total research and development. Data
from our more detailed industry studies indicate a great variation
among industries in the extent to which they finance research and de-
velopment themselves (fig. 9). Obviously, some industries, such as
chemicals, are more research-minded than others, and in any industry
some firms are more research-oriented than others. The complex
question on which we need greater understanding is what types of
economic and technological conditions and managerial motivation lead
some industries as a whole or certain firms within an industry to make
the risk decisions to invest in research and development while others do
not take this step.
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Company funds Federal funds
percent

Industry 100 75 50 25 0 25 50 75 100
| l

Aircraft and parts

Electrical equipment and communication
Average, all industries

Fabricated metal products

Machinery

Rubber products

Motor vehicles and other transportation
equipment

Chemicals and allied products

Primary metals
Petroleum refining and extraction

Stone, clay, and glass products

Source: National Science Foundation.

Figure 9. Company Funds and Federal Funds as Percents of Total R&D
Funds, by Industry, 1959

One relatively small transfer of funds in both the total research and
development and basic research analyses is the flow from industry to the
colleges and universities sector, reflecting the fact that industry performs
most of its own research and development including basic research. In-
dustry has been contributing generously, however, to the support of edu-
cation in colleges and universities. For industry, as well as the rest of the
community, is indebted to the colleges and universities for the education
of scientists and engineers. In this area, we need to supplement the data
on transfers of funds for research and development with information on
industry’s support of higher education. This is a part of understanding
the entire task of replenishing and expanding the research resources in
colleges and universities, a job in which each segment of society must
play a part.

Also, of particular interest in the support of colleges and universities is
the magnitude of research funds going from the Federal Government to
academic institutions. As the statistics indicate, these funds (which in-
clude money going to Federal contract research centers administered by
the universities) now make up more than 70 percent of the universities’
total expenditures for research and development (fig. 10). Although
the Federal agencies which provide this support and the schools which
perform the research both operate in the public interest, they do not have
identical responsibilities. The objectives of the universities are education,
research, and community service. Those of the Federal agencies range
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A. OPERATING EXPENDITURES FOR SEPARATELY B. CAPITAL EXPENDITURES FOR RESEARCH
BUDGETED RESEARCH AND DEVELOPMENT AND DEVELOPMENT

Total, $740.7 million Total, $153.5 million

a. Institutions’ own funds include State and local government funds.

b. Other sources include foundations (5 percent) and industry (5 percent).
¢. Other sources include foundations (2 percent) and industry (1 percent).
Source: National Science Foundation.

Figure 10. Percent Distribution of R&D Expenditures in Colleges and
Universities, by Source of Support, Fiscal Year 1958

from provision for the national defense to promotion of the general
welfare. As these broad purposes have interacted on one another since
World War II—particularly in contract research—there has been mount-
ing debate over the government-university research relationship.

A report by the President’s Science Advisory Committee, which ex-
plored these difficult questions, has been noted. A few of the questions
are mentioned here. First, with respect to the university’s broad func-
tions, what effect has the large-scale Federal contract research center
had on the traditional activities of education, research, and service? For
example, has the presence of such a center hampered the ability of gradu-
ate laboratories to serve as the training ground for future scientists?
Second, in what ways has responsibility for mission-oriented Federal basic
research, as well as the presence of large-scale applied research, altered
the traditionally unfettered nature of university basic research? Third,
in what ways can the federally supported projects in universities enhance
the interdependent objectives of basic research and scientific education?

One other major issue, reflected in the NSF statistics, concerns
the Federal responsibility for the conduct of basic and applied research
and development within the Government’s own laboratories (figs. 11a
and b). Some of this work is performed by agencies that possess unique
facilities, such as the Bureau of Standards and Bureau of Mines.
Other Federal R&D programs are carried on intramurally because they

153



are associated with the larger regulatory and public welfare functions
of an agency. In still other cases, research and development are not
adaptable to such an administrative arrangement. In the greater
emphasis on research in the entire Federal program, what arrangement

is best fitted for each type of research is a question which will continue
to demand an answer.

FISCAL YEAR T
1959 (actuat) = Cun ki 554
FISCAL YEAR

1960 (estimated)

FISCAL YEAR
1961 (estimated)

! L

0 200 400 600 800 1,000
millions of dollars

Source: National Science Foundation (based on Federal Funds for Science IX).

Figure 11a. Federal Obligations for Basic Research, by Performer,
Fiscal Year 1959-61

loral Basic Research =3747 Million
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Foreign .
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Source: National Science Foundation (based on Federal Funds for Science IX).

Figure 11b. Percent Distribution of Federal Obligations for Basic
Research, by Performer, Fiscal Year 1960
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APPENDIX A

National Science Board, Staff, Committees, and Advisory Panels

NaTiONAL ScreNce BoaArp

Terms expire May 10, 1962

*Rurus E. CLEMENT, President, Atlanta University, Atlanta, Ga.

Laurence M. GouLrp, President, Carleton College, Northfield, Minn.

Paur M. Gross (Vice Chairman of the Board), William Howell
Pegram Professor of Chemistry, Duke University, Durham, N.C.

Georce D. HuMPHREY, President, The University of Wyoming, Lara-
mie, Wyo.

Epwarp J. McSHANE, Professor of Mathematics, University of Virginia,
Charlottesville, Va.

*FreDERICK A. MDDLEBUSH (Chairman of the Executive Committee of
the Board), President Emeritus and Director of the Development
Fund, University of Missouri, Columbia, Mo.

*JuLius A. STRATTON, President, Massachusetts Institute of Technology,
Cambridge, Mass.

*Epwarp L. Tatum, Member, The Rockefeller Institute, New York,
NY.

Terms expire May 10, 1964

DetLev W. Bronk (Chairman of the Board), President, The Rocke-
feller Institute, New York, N.Y., and President, National Academy of
Sciences, Washington, D.C.

*LeE A. DuBriGE, President, California Institute of Technology, Pasa-
dena, Calif.

Rosert F. Loes, Bard Professor of Medicine Emeritus, Columbia Uni-
versity, 950 Park Avenue, New York, N.Y.

Kevin McCann, President, The Defiance College, Defiance, Ohio

JaneE A. RusseLy, Associate Professor of Biochemistry, Emory Uni-
versity, Atlanta, Ga.

Paur B. Sears, Professor Emeritus, Conservation Program, Osborn
Botanical Laboratory, Yale University, New Haven, Conn.

Ernest H. VoLwiLEr, Chairman of the Board, Abbott Laboratories,
North Chicago, Il

MarcoLMm M. WILLEY, Vice President, Academic Administration, Uni-
versity of Minnesota, Minneapolis, Minn.

*Member of the Executive Committee.
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Terms expire May 10, 1966

W. O. BAkER, Vice President—Research, Bell Telephone Laboratories,
Inc.,, Murray Hill, N.J.

Conrap A. ELVEH]JEM, President, The University of Wisconsin, Madi-
son, Wis.

Tue Reverenp Tureobore M. HessurcH, C.S.C., President, Uni-
versity of Notre Dame, Notre Dame, Ind.

WiLLiam V. HousToN, Chancellor, William Marsh Rice University,
Houston, Tex.

Josern C. Mornris, Vice President, Tulane University, New Orleans,
La.

E. R. PiorE, Vice President for Research and Engineering, International
Business Machines Corp., New York, N.Y.

WiLLiam W. Rusey, Professor of Geology and Geophysics, Department
of Geology and Institute of Geophysics, University of California, Los
Angeles, Calif.

Eric A. WaALkER, President, The Pennsylvania State University, Uni-
versity Park, Pa.

* * * * * * *

AraN T. WATERMAN (ex officio), Director, National Science Founda-

tion, Washington, D.C.

STAFF**

Office of the Director

Directot o e AraN T. WATERMAN
Executive Assistant.___ - ____._______ Frank C. SHEPPARD
Research Assistant..__ . ____________ Lee ANNA EMBREY
Special Assistant _____________________ J. WaLLace Jovce

Administrative Assistant and Secretary, E.VERNICE ANDERSON
National Science Board.

Associate Director (Research) . ____ RanpAL M. RoBERTSON
Special Assistant____________________ RoBerT W. JounsTON

Associate Director (Planning) e ._____ Ricuarp H. Bort

Associate Director (Administration) - ..____ PaurL A. SCHERER

Associate Director (Educational and Inter- Harry C. KELLY
national Activities).

Special Assistant . _________ Howarp F. FoNcaNNON
General Counsel____________________ WiLLiam J. Horr
Deputy General Counsel .. _______ CHARLES B.
RuTTENBERG
Public Information Office? e o ___ Crype C. HaLL
Head, Office of Scientific Exhibits_..____.. GEORGE J. RoTHWELL

**As of December 1, 1961
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Division of Biological and Medical Sciences

Assistant Director e e Harve J. CARLSON
Special Assistant oo Dxy Lee Ray
Program Director for:

Facilities and Special Programs—_—.-.- Jack T. SPENCER
Mary ]J. GREENBAUM
Developmental Biology—— oo MereprrH N. RUNNER
MaAry L. PARRAMORE
Environmental Biology .. ____.. GEORGE SPRUGEL, JR.
JoseruINE K.
DoHnEerTY
Genetic Biology— e Dean R. PARKER
PauLiNe B. SHAPARD
Metabolic Biology— oo AuBrey W. NayLor
Marie L. HEssELBACH
Molecular Biology— e WiLLiam V. ConNsoLAazio
EstELLA K. ENGEL
Psychobiology— oo Henry S. ODBERT
Pauvr G. CHEATHAM
Regulatory Biology- e Davp B. TyLErR
H. Jeanerte Rutn
Systematic Biology- - Davip D. Keck

J. FrancESs ALLEN
Mary R. DawsonN

Division of Mathematical, Physical, and Engineering Sciences

Assistant Director - oo GEOFFREY KELLER
Deputy Assistant Director e RayMonD J. SEEGER
{On leave)
Section Head for Engineering - —-——— SAMUEL SEELY

Ravru H. Long, Jr.
Anprew W. Swaco
Francrs J.
ZIMMERMANN
MicuaeL P. Gaus
Program Director for:

Astronomy_ - -, Gerarp F. MuLDERS
MARJORIE WILLIAMS
Atmospheric Sciences. o eamam—ae—— EArRL G. DROESSLER

Epwarp P. Toop
Frep W. WHITE
(On leave)
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Chemistry ..

Earth Sciences_ - oo

WaLTER R. KIRNER
ArLex Korcu
OrenN F. WiLLiAMS

WirLiam E. Benson
Joun Lyman
Roy E. Hanson
RicHARD G. BADER

ARTHUR GRAD
MaTtTHEW P.

GAFFNEY, Jr.
SamuEeL PerLis

J. Howaro McMiLLEN

WayNe R. GRUNER
Wnriam N, ELLis
C. Eucene HunTIng

Division of Social Sciences

Assistant Director__ . _________________
Program Director for Anthropology and
Philosophy of Science.

Henry W. RIECKEN
ALBERT C. SPAULDING

Division of Scientific Personnel and Education

Assistant Director___._________________
Deputy Assistant Director.. . ___._____
Section Head for Fellowships_ ...

Graduate Fellowships_ . _________
Summer and Cooperative Fellowships.
Section Head for Institutes...._________
Summer Institutes_.________________

College and Elementary Programs...__
Section Head for Special Projects in Sci-
ence Education.
Advanced Science Education._______
Undergraduate Science Education____
Secondary School Student Science
Education.
Section Head for Course Content Im-
provement.
Section Head for Scientific Personnel and
Education Studies.
National Register of Scientific and
Technical Personnel.
Manpower Studies (Clearinghouse) -
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Office of Antarctic Programs

Headoouo e e Turomas O. JoNes
Special Assistanto oo Henry S. Francrs, Jr.
Chief Scientist, U.S. Antarctic Research A.P.CrarY
Program.
Special Assistant to Chief Scientist_—_.__ RorerT W. MasonN
Program Director, Field Requirements GeORGE R. ToNEY
and Coordination. PuiLip M. SmrTH
KenNeTH N.
MovurTOoN
RoserT R.
HiNCHCLIFFE
Vessel Coordination Officet e oo oo Joun T. CroweLL
Geodetic Liaison Officer e Warter R. SeeLic

Office of Institutional Programs

Head. e Howarp E. PAce
Deputy Head o oo DeNzEL SMITH
Program Management Officer———— - ELMER HAVENS

Program Director for:

Life Sciences Facilities o - v omceeeem e Josuua M. Lese
LovaL G. Gorr
GEORGE A. LIVINGSTON
CHARLES H. CARTER

Physical Sciences Facilities— - ————- RicHARD A. CARRIGAN
IsrAaEL WARSHAW
Ravru G. WHITE

Institutional Grants—— v (VACANT)
Murier GREENHILL

Science Resources Planning Office

Associate Director (Planning) - Ricuarp H. BoLt
Associate Office Head e LeoNARD KAREL

Office of Science Information Service

Head_ oo BurtoN W. ADKINSON
Deputy Head — e BerNARD M. Fry
Science Liaison Officerammmaemecmeee DwicHT E. Gray
Special Assistant for:

Library Resources— e oameceeanae MorToN V. MALIN
OPperations .-« ceccem e Rarpa H. SurLivan
Studies o e Francis G. NAUGHTEN
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Program Director for:

Documentation Rese@rch o oo coeeoe. Heren L. BRoOwNSON

Epwarp M.
McCorMIcK

Ricuarp See

Foreign Science Information_ . ___ FErcus J. Woop
PauL S. FEINSTEIN
Rrra G. Lierva
KArL E. OrLsom1
WiLLiam E. Sievers

Research Data and Information Serv- CHARLES M. STEARNS

ices.. GorpoN B. Warp
WiLLiam A. CREAGER
Support of Scientific Publications__.__ Rarpx E. O'DETTE

JLEEN E. STEWART
ALLEN ]. Sprow

Office of International Science Activities

Head e . ARrRTHUR RoE
Deputy Head .o oo Puire W. HeMiLy
Office of Economic and Statistical Studies
Head. oo e e Jacos PerLMAN
Special Assistant for Program Activities.. THEODORE SURANYI-
UNGER
Program Director for:
Foreign Studies oo LAwRENCE A. SEYMOUR
Government SUTVeYS oo Benyamin L. OLseEn
Industrial Surveys_ o _._ KenNETH P, SANOW

Universities and Other Nonprofit In- Oscar H. LEvINg
stitutions Surveys.

Data Coordination and Integration___ KATHRYN S. ArNow

Science Organization and Adminis- ZorLA BrRoNsoN

tration. -
Economic Studies of Research and De- HEeRrRMAN 1. LieBLING
velopment.
Administration
Associate Director (Administration) .. _-.. PaurL A. ScHERER

Assistant to the Associate Director— . ..__ MIiLLER F. SHURTLEFF
Administrative Services Officer——— ... Howarp TiHILA
Grants Administrator_ . ___._ PauL A. BArrON
Personnel Officer— . _________ CarLvin C. JonEs

Head, Organization and Management PuiLir SCHMDT
Staff
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Comptroller . AARON ROSENTHAL

Budget Officer—_.. - Lurner F. ScHOEN
Finance Officer— . Epwarp B. Garvey
Head, Internal Audit Staff . _________ W. G. KENER

Apvisory CoMMITTEES AND COUNCILS

Divisional Committee for Biological and Medical Sciences

LincoLn ConsTance, Dean, College of Letters and Science, University of California,
Berkeley, Calif.

Horace DAVENPORT, Department of Physiology, University of Michigan, Ann Arbor,
Mich,

PuiLir HANDLER, Department of Physiological Chemistry, Duke University, Durham,
N.C.

Lyre H. LaNiERr, Department of Psychology, University of Illinois, Urbana, IlL.

C. N. H. Long, Department of Physiology, Yale University, New Haven, Conn.

C. P. OLIVER, Department of Zoology, University of Texas, Austin, Tex.

Frank W. PutNaMm, Department of Biochemistry, University of Florida, Gainesville,
Fla.

H. Burr STrINBACH, Department of Zoology, Division of Biological Sciences, Uni-
versity of Chicago, Chicago, Ill.

KenNeTH V. TrHIMANN (Chairman), The Biological Laboratories, Harvard Uni-
versity, Cambridge, Mass.

Divisional Committee for Mathematical, Physical, and Engineering Sciences

Paur D. BarTrLeErr (Chairman), Department of Chemistry, Harvard University,
Cambridge, Mass.

Paur F. Cuenea, Head, School of Mechanical Engineering, Purdue University,
Lafayette, Ind.

RicuArp CoURANT, Institute of Mathematical Sciences, AEC Computing Center,
New York University, New York, N.Y.

Jorn R. Dunning, Dean, School of Enginecring, Columbia University, New York,
N.Y.

WaLTer M. ELsassEr, Chairman, Department of Physics, University of New Mexico,
Albuquerque, N, Mex.

Harry H. Hess, Department of Geology, Princeton University, Princeton, N.J.

Sverre PeTTERssEN, Department of Meteorology, University of Chicago, Chicago,
1.

Freperick Serrz, Head, Department of Physics, University of Illinois, Urbana, Il

ArLsert E. Warrrorp, Director, Lick Observatory, Mount Hamilton, Calif.

Divisional Committee for Social Sciences

Leonarp S. CoTTrRELL, Social Psychologist, Russell Sage Foundation, New York, N.Y.

Frep EcoaN, Department of Anthropology, University of Chicago, Chicago, Ill,

JouN GARDNER, President, Carnegie Corporation, New York, N.Y.

PenpLETON HERRING (Chairman), President, Social Science Research Council, New
York, N.Y.

JoseEpr SPENGLER, Department of Economics, Duke University, Durham, N.C.

S. S. WiLks, Department of Mathematics, Princeton University, Princeton, N.J.

Locan WiLsoN, President, American Council on Education, Washington, D.C.

DaeL WourLe, Executive Officer, American Association for the Advancement of
Science, Washington, D.C.

Divisional Committee for Scientific Personnel and Education

Donarp B. Anperson, Provest, Consolidated University of North Carolina, Chapel
Hill, N.C.

Mary ,I BuNTING, President, Radcliffe College, Cambridge, Mass.

Brvce L. Crawrorp, Jr., Dean, The Graduate School, University of Minnesota,
Minneapolis, Minn.
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Marx InorAmAM, Dean, College of Letters and Science, University of Wisconsin,
Madison, Wis.

Turomas LauriTsEN, Professor of Physics, California Institute of Technology, Pas-
adena, Calif.

Katuaring E. McBRrIDE, President, Bryn Mawr College, Bryn Mawr, Pa.

HaroLp W, Stoke, President, Queens College, Flushing, N.Y.

RaLpa W. TyLer, Director, Center for Advanced Study in the Behavioral Sciences,
Stanford, Calif.

Harry A, WinNNE (Chairman), Vice President in Charge of Engineering (Retired),
General Electric Company, Schenectady, N.Y.

Advisory Committee on International Science Activities

J. DoucLas Brown, Dean of Faculty, Princeton University, Princeton, N.J.

CuarLes DovrLarp, North Bennington, Vt.

J. Grorge HaRRAR, Vice President, The Rockefeller Foundation, New York, N.Y.

CarroLL A. HocrwaLT, Vice-President, Monsanto Chemical Company, St. Louis,
Mo.

JosepH Kokeprrl, Gates and Crellin Laboratories of Chemistry, California Institute
of Technology, Pasadena, Calif.

Harorp W. Stoke, President, Queens College, Flushing, N.Y.

MerLe A. Tuve, Director, Department of Terrestrial Magnetism, Carnegie Institu-
tion of Washington, Washington, D.C.

CarroLr L. WiLson, School of Industrial Management, Massachusetts Institute of
Technology, Cambridge, Mass.

Science Information Council

Boyp CamperLL, President, Mississippi School Supply Co., Jackson, Miss.

VerNER W. CLaPP, President, Council on Library Resources, Inc., Washington, D.C.

Joun M. Focg, Director, Morris Arboretum, Philadelphia, Pa.

*GavLorp P. HarNweELL, President, University of Pennsylvania, Philadelphia, Pa.

Groroe A. HAwkINs, Dean of Engineering, Purdue University, Lafayette, Ind.

Eimer Hurcmisson, Director, American Institute of Physics, New York, N.Y.

*Ricuarp L. Kenvon, Editorial Director, ACS Applied Publications, American
Chemical Society, Washington, D.C.

W. T. Knox (Chairman), Manager, Technical Information Division, Esso Research
and Engineering Co., Linden, N.J.

Joun W. MavcuLY, Mauchly Associates, Inc., Ambler, Pa.

*J. R. PorTER, Chairman, Department of Bacteriology, College of Medicine, State
University of Iowa, Iowa City, Iowa.

Don R. Swanson, Manager, Synthetic Intelligence Dept., Ramo-Wooldridge, a Divi-
sion of Thompson Ramo-Wooldridge, Inc., Canoga Park, Calif.

*Joun W. Tukey, Department of Mathematics, Princeton University, Princeton,
N.J.

Joseru L. Vaucuan, Chancellor for Community Colleges, University of Virginia,
Charlottesville, Va.

W. Brabprorp WILEY, President, John Wiley & Sons, Inc., New York, N.Y.

**FrEDERICK Y. WISELOGLE, Associate Director in Charge of Chemical Research,
The Squibb Institute for Medical Research, New Brunswick, N.J.

Ex Officio Members of Science Information Council

Burton W. Apkinson, Head, Office of Science Information Service, National Sci-
ence Foundation, Washington, D.C.

FosTer E. MouruARDT, Director of the Library, U.S. Department of Agriculture,
Washington, D.C.

L. Quincy Mumrorp, The Librarian of Congress, Library of Congress, Washington,
D.C.

*New Member, appointed to 4-year term, March 31, 1961
**New Member, appointed to fill unexpired term of William O. Baker now on
National Science Board—2-year term, March 31, 1961
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Frank B. Rocers, Director, National Library of Medicine, Public Health Service,
Department of Health, Education, and Welfare, Washington, D.C.

Advisory Committee for Economic and Statistical Studies on Science and Technology

GerHARD CorM, Chief Economist, National Planning Association, Washington, D.C.

Everertr M. KassaLow, Director of Research, Industrial Unions Department, AFL—
CIO, Washington, D.C.

Jorn W. Kenprick, Professor of Economics, George Washington University, Wash-
ington, D.C. :

Wayne E. Kunan, Manager, Technical and Research Division, The Texas Company,
New York, N.Y.

ALBerT RUBENSTEIN, Professor of Industrial Engineering, Northwestern University,
Evanston, Ill.

HereerT STEIN, Director of Research, Committee for Economic Development, Wash-
ington, D.C.

CuArLEs E. Mack, Jr., Chief of Research, Grumman Aircraft Engineering Corpora-
tion, Bethpage, Long Island, N.Y.

L. W. ScruLTZ, Professor of Economics, University of Chicago, Chicago, Tll.

RaLpe J. Warkins (Chairman), Director of Economic Studies of The Brookings
Institution, Washington, D.C.

Advisory Committee for the Office of Institutional Programs

Frep CArRrINGTON Core, (Chairman Pro Tem), President, Washington and Lee
Uniwersity, Lexington, Va.

Bryce L. Crawrorp, Jr., Dean, The Graduate School, University of Minnesota,
Minneapolis, Minn.

Joun Ray Dunnineg, Dean, Faculty Engineering, Columbia University, New York,
N.Y.

Georoe W. GreeN, Vice-President for Business Affairs, California Institute of Tech-
nology, Pasadena, Calif.

Groroe Anprew Hawxkins, Dean of Engineering, Purdue University, Lafayette, Ind.

RoserT WorTa HiatTt, Dean, Graduate School and Director of Research, University
of Hawaii, Honolulu, Hawaii

Frank WiLLiam Purnam, Head, Department of Biochemistry, College of Medicine,
University of Florida, Gainesville, Fla.

DaeL WoLrrLE, Executive Officer, American Association for the Advancement of
Science, Washington, D.C.
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ADVISORY PANELS

Advisory Panel for Anthropology and the
History and Philosophy of Science

Max Brack, Department of Philosophy,
Cornell University, Ithaca, N.Y.

MarsHALL CLacETT, Department of the
History of Science, University of Wis.
consin, Madison, Wis.

Homer G. BArRNETT, Department of An-
thropology, University of Oregon,
Eugene, Oreg.

Joserr H. GREENEBERG, Department of
Anthropology, Columbia University,
New York, N.Y.

RoBerr Waucuore, Middle American
Research Institute, Tulane University,
New Orleans, La.

J. LAwreNCE ANGEL, The Jefferson Med-
ical College of Philadelphia, Philadel-
phia, Pa.

Advisory Panel for Astronomy

WiLLiam P. BipeLMaN, Lick Observatory,
Mt. Hamilton, Calif.

BernarD F. Burke, Carnegie Institution
of Washington, Washington, D.C.

ArTHUR D. Copk, Washburn Observa-
tory, Madison, Wis.

Warrace J. EckerT, Watson Scientific
Computing Laboratory, New York,
NY.

Joun W. Evans, Sacramento Peak Ob-
servatory, Sunspot, N. Mex.

Tromas Gorp, Department of Astron-
omy, Cornell University, Ithaca, N.Y.

Joun S. Harr (Chairman), Lowell Ob-
servatory, Flagstaff, Ariz.

Fucene N. Parker, Enrico Fermi Insti-
tute, University of Chicago, Chicago,
IIL

Advisory Panel for Atmospheric Sciences

Tuaomas F. MaLong, Director of Re-
search, Travelers Insurance Company,
Hartford, Conn.

WarLter H. Munxk, Professor of Geo-
physics, University of California,
La Jolla, Calif.

ALan H. Suarrey, Radio Propagation
Physics Division, National Bureau of
Standards, Boulder, Colo.

VerNer E. Suomi, Professor of Meteor-
ology, University of Wisconsin, Madi-
son, Wis,

ArTHUR H. WayNick (Chairman), Di-
rector, Ionosphere Research Labora-
tory, Pennsylvania State University,
University Park, Pa.
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E. J. WorkMAN, President, New Mexico
Institute of Mining and Technology,
Campus Station, Socorro, N. Mex.

Content

Advisory Panel for Course

Improvement Section

Lours T. Benezer, President, Colorado
College, Colorado Springs, Colo.

W. A. BrRownNELL, Dean, School of Edu-
cation, University of California, Berke-
ley, Calif.

Ravrre W. Gerarp, Director of Research,
Mental Health Research Institute, Uni-
versity of Michigan, Ann Arbor, Mich.

Lesvuie SILVERMAN, Professor of Engineer-
ing in Environmental Hygiene, Har-
vard University, Cambridge, Mass.

E. F. OsBorN, Vice President for Re-
search, Pennsylvania State University,
University Park, Pa.

Cuarres C. Price, Director, John Har-
rison Laboratory of Chemistry, Uni-
versity of Pennsylvania, Philadelphia,
Pa.

Frank E. MYERs, Associate Director for
Education, Argonne National Labora-
tory, University of Chicago, Argonne,
1.

DonaLp Tavror, Department of Indus-
trial Administration, Yale University,
New Haven, Conn.

RavmMonp L. WiLper, Department of
Mathematics, University of Michigan,
Ann Arbor, Mich.

Advisory Panel for Chemistry

A. W, Apamson, Department of Chemis-
try, University of Southern California,
Los Angeles, Calif.

GILBERT AYRES, Department of Chemis-
try, University of Texas, Austin, Tex.
Bryce L. Crawrorp, Jr. (Chairman),
Dean, The Graduate School, University

of Minnesota, Minneapolis, Minn.

DonaLp D. DEeForp, Department of
Chemistry, Northwestern University,
Evanston, Ill.

WiLriam von E. Dokring, Department
of Chemistry, Yale University, New
Haven, Conn.

Joun D. Ferry, Department of Chemis-
try, University of Wisconsin, Madison,
Wis,

CLype A. HurcHisoN, Jr., Department
of Chemistry, University of Chicago,
Chicago, Il



NerLsoN J. Leonarp, Department of
Chemistry, University of Illinois, Ur-
bana, Ill.

M. S. Newman, Department of Chemis-
try, Ohio State University, Columbus,
Ohio

O. K. Rice, Department of Chemistry,
University of North Carolina, Chapel
Hill, N.C.

GiLBeErT STORK, Department of Chemis-
try, Columbia University, New York,
N.Y.

Harry H. S1sLer, Department of Chemis-
try, University of Florida, Gainesville,
Fia.

Advisory Panel for Developmental Biology

A. C. CLEMENT, Department of Biology,
Emory University, Atlanta, Ga.

AnTtoN Lanc, Division of Biology, Cali-
fornia Institute of Technology, Pasa-
dena, Calif.

Craupe A. ViLpeg, Department of Bio-
logical Chemistry, Harvard University,
Boston, Mass.

Arrrep J. CourLomsre, Department of
Anatomy, School of Medicine, Yale
University, New Haven, Conn.

CLEMENT L. Markert, Department of
Biology, Johns Hopkins University,
Baltimore, Md.

ArTHUR H. Warrerey, Department of
Zoology, University of Washington,
Seattle, Wash.

Advisory Panel for Earth Sciences

A. Francrs Brrcxm, Division of Geolog-
ical Sciences, Harvard University,
Cambridge, Mass.

Jurian R. Gorpsmrra (Chairman), De-
partment of Geology, University of Chi-
cago, Chicago, Il

CuarLes B. HunT, U.S. Geological Sur-
vey, Federal Center Denver, Colo.

Leon KnoporF, Institute of Geophysics,
University of California, Los Angeles,
Calif.

Henry W. MEenarp, Jr.,
tution of Oceanography,
Calif.

Francis J. PerTijomN, Department of
Geology, Johns Hopkins University,
Baltimore, Md.

Rosert R. Surock, Department of
Geology and Geophysics, Massachu-
setts Institute of Technology, Cam-
bridge, Mass.

Joun VErHOOGEN, Department of Geol-
ogy, University of California, Berkeley,
Calif.

Scripps Insti-
La Jolla,

816679—61——14

WiLriaM S. voN Arx, Woods Hole
Oceanographic  Institution, Woods
Hole, Mass.

Advisory Panel for Economics

Donarp R. HopoeMman, Department of
Economics, University of Illinois, Ur-
bana, Il

Warter Isarp, Wharton School of Eco-
nomics, University of Pennsylvania,
Philadelphia, Pa.

Cart Kaysen, Department of Econom-
ics, Harvard University, Cambridge,
Mass.

TjarLine Koopmans, Department of
Economics, Yale University, New Ha-
ven, Conn.

PauL WEBBINK, Vice President, Social
Science Research Council, New York,

N.Y.

Advisory Panel for Engineering Sciences

CHARLES Department of

Chemical Engineering, Columbia Uni-
versity, New York, N.Y.

CuarrLes E. Currs, Head, Department
of Civil Engineering, Michigan State
University, East Lansing, Mich.

Epwarp E. Davip, Jr. (Chairman), Di-
rector of Visual and Acoustics Re-
search, Bell Telephone Laboratories,
Murray Hill, N.J.

Mario J. GooLia, Associate Dean of Fac-
ulties, Georgia Institute of Technology,
Atlanta, Ga.

H. B. Gotaas, Dean, Technological In-
stitute, Northwestern University,
Evanston, Il

Merk Hosson, Dean, School of Engi-
neering and Architecture, University
of Nebraska, Lincoln, Nebr.

Oscar T. Marzke, Vice President for
Fundamental Research, United States
Steel Corporation, Pittsburgh, Pa.

Nicer T
Nasu, Department of En-

University of

F. BoNiLLA,

AT N
VWILLIAM 1‘\

gineering Mechanics,
Florida, Gainesville, Fla.

WiLriam G. Suepuerp, Head, Depart-
ment of Electrical Engineering, Univer-
sity of Minnesota, Minneapolis, Minn.

CyriL S. SmirH, Institute for the Study
of Metals, University of Chicago, Chi-
cago, IlL

D. W. Ver PLaNGK, General Atomic Di-
vision, General Dynamics Corporation,
San Diego, Calif.

Warter G. VincenTi, Professor, Aero-
nautical Engineering, Stanford Univer-
sity, Stanford, Calif.
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Advisory Panel for Environmental

Biology

CuirrorDp Bera, Department of Entomol-
ogy, Cornell University, Ithaca, N.Y.
W. Frank Bramr, Department of Zool-

ogy, University of Texas, Austin, Tex.

Taeopore BuLrLock, Department of
Zoology, University of California, Los
Angeles, Calif.

Joun CantLON, Department of Botany
and Plant Pathology, Michigan State
University, East Lansing, Mich.

Davip G. Frey, Department of Zoology,
Indiana University, Bloomington, Ind.

Bostwick Ketcuum, Woods Hole
Oceanographic  Institution, Woods
Hole, Mass.

CuarLEs E. OLMmsTEAD, Department of
Botany, University of Chicago, Chi-
cago, Ill.

Frank A. PiTELkA, Museum of Verte-
brate Zoology, University of Califor-
nia, Berkeley, Calif.

Freperick E. Smurm, Department of
Zoology, University of Michigan, Ann
Arbor, Mich.

Advisory Panel for Genetic Biology

WiLLiam BakEeRr, Department of Zoology,
University of Chicago, Chicago, Iil.
Rorun D. HorcHkiss, Laboratory of
Genetics, Rockefeller Institute, New

York, N.Y.

I. MicHArL LeERNER, Department of
Genetics, University of California,
Berkeley, Calif,

StanrLey G. STepmens, Department of
Genetics, North Carolina State College,
Raleigh, N.C.

H. D. StaLker, Department of Zoology,
Washington University, St. Louis, Mo.

CarL P. Swanson, Department of Biol-
ogy, John Hopkins University, Balti-
more, Md.

RoBerT P. WaoNEeRr, Department of
Zoology, University of Texas, Austin,
Tex.

Advisory Panel for Graduate-Level
Facilities in the Life Sciences

KenneTH E. Crark, Dean of College of
Arts and Sciences, University of Colo-
rado, Boulder, Colo.

Jackson W. FosTer, Department of
Bacteriology, University of Texas,
Austin, Tex.

SterLiNG B. HENDRICKS, Bureau of Plant
Industry, U.S. Department of Agricul-
ture, Beltsville, Md.
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Joan 1. Lacey, Fels Research Institute,
Antioch College, Yellow Springs, Ohio

GeoRGE LEFEVRE, Jr., Director, Biological
Laboratories, Harvard University, Cam-
bridge, Mass.

Louis LeEviN, Dean of Science and As-
sociate Dean of Faculty, Brandeis
University, Waltham, Mass.

ArTHUR W, MARTIN, Jr., Chairman, De-
partment of Zoology, University of
Washington, Seattle, Wash.

Jorn A. Moore, Department of Zoology,
Columbia University, New York, N.Y.

AuBrey W. Navror, Department of
Botany, Duke University, Durham, N.C.

Howarp M. PuiLLirs, President, Ala-
bama College, Montevallo, Ala.

C. Lapp Prosser, Department of Physi-
ology, University of Illinois, Urbana,
m.

Arrrep W. WiLueLmi, Department of
Biochemistry, Emory University, At-
lanta, Ga.

Advisory Panel for Graduate-Level
Facilities in the Physical Sciences

StanLey J. Cristor, Department of
Chemistry, University of Colorado,
Boulder, Colo.

Frank K. EpmonpsonN, Chairman, De-
partment of Astronomy, Indiana Uni-
versity, Bloomington, Ind.

Joun W. IrviNg, Jr.,, Department of
Chemistry, Massachusetts Institute of
Technology, Cambridge, Mass.

Tromas F. Jones, Jr., Head, School ox
Electrical Engineering, Purdue Univer-
sity, Lafayette, Ind.

A. Ricaarp Kassanper, Jr., Director,
Institute of Atmospheric Physics, Uni-
versity of Arizona, Tucson, Ariz.

E. F. OsBorN, Vice President for Re-
search, Pennsylvania State University,
University Park, Pa.

Kennerr G. Picua, School of Mechani-
cal Engineering, Georgia Institute of
Technology, Atlanta, Ga.

Freperick D. Rossini, Dean, Gradu-
ate School, University of Notre Dame,
Notre Dame, Ind.

S. Town STEPHENSON, Dean of Faculty,
Washington State University, Pullman,
Wash.

L. C. VAN ATTA, Hughes Research Labor-
atories, Malibu, Calif.

Kurt F. WENDT, Dean, College of Engi-
neering, University of Wisconsin, Madi-
son, Wis.

D. J. ZarrarANo, Department of Physics,
Iowa State University, Ames, Jowa



Advisory Panel for Mathematical Sciences

LipMAN Bers (Chairman), Institute of
Mathematical Sciences, New York Uni-
versity, New York, N.Y,

ManuronN M. Day, Department of Mathe-
matics, University of Illinois, Urbana,
1L

Epwin E. FLovp, Department of Mathe-
matics, University of Virginia, Char-
lottesville, Va.

GiLert HunT, Department of Mathe-
matics, Princeton University, Princeton,
N.J.

NATHAN Jacomson, Department of
Mathematics, Yale University, New
Haven, Conn.

Ivan NivEN, Department of Mathematics,
University of Oregon, Eugene, Oreg.
Hans SamEeLsoN, Institute for Advanced

Study, Princeton, N.]J.

Henry SGHEFFE, Statistical Laboratory,
University of California, Berkeley,
Calif.

1. M. SINGER, Department of Mathe-
matics, Massachusetts Institute of
Technology, Cambridge, Mass.

Advisory Panel for Metabolic Biology

Epwarp A. ADELBERT, Department of
Microbiology, Yale University, New
Haven, Conn.

Danier Bipren, M. D. Anderson Hos-
pital and Tumor Institute, University
of Texas, Houston, Tex.

Rarpu I. DorrMAN, Worcester Founda-
tion for Experimental Biology, Shrews-
bury, Mass.

MarTIN GisBs, Department of Biochem-
istry, Cornell University, Ithaca, N.Y.

ManrFreD M. Maver, Department of
Microbiology, Johns Hopkins Univer-
sity, Baltimore, Md.

Sypney C. RiTTensErG, Department of
Bacteriology, University of Southern
California, Los Angeles, Calif.

Joun R. Torrer (Chairman), Division
of Biological Sciences, University of
Georgia, Athens, Ga.

1. Zerrrcr, The Connecticut Agricul-
tural Experiment Station, New Haven,
Conn.

Advisory Panel for Molecular Biology

AnDrew A. Benson, Department of Ag-
ricultural and Biological Chemistry,
College of Agriculture, The Pennsyl-
vania State University, University
Park, Pa.

Warter D. BonNNER, Jr., Professor of
Physical Biochemistry and Plant Physi-
ology, The Johnson Foundation, Uni-
versity of Pennsylvania, Philadelphia,
Pa.

JeroMr Gross, Massachusetts General
Hospital, Boston, Mass.

MarreEw S. MeseLsoN, The Biological
Laboratories, Harvard University, Cam-
bridge, Mass.

Manver F. Morares, Cardiovascular
Research Institute, Department of Bio-
chemistry, University of California, San
Francisco, Calif.

AaroN Novick, Institute for Molecular
Biology, University of Oregon, Eugene,
Oreg.

HaroLD A. SCHERAGA, Department of
Chemistry, Cornell University, Ithaca,
N.Y.

S. JoNATHAN SINGER, Department of
Physical Chemistry, Yale University,
New Haven, Conn.

JoNATHAN B. WITTENBERG, Department
of Physiology, Albert Einstein Coliege of
Medicine, Yeshiva University, New
York, N.Y.

Advisory Panel for Physics

Tom W. BonNNER, Department of Physics,
The Rice Institute, Houston, Tex.

Jorn G. DaunT, Department of Physics,
The Ohio State University, Columbus,
Ohio

RoBert H. Dicke, Department of Phys-
ics, Princeton University, Princeton,
N.J.

Lesuie L. FoLpy, Department of Phys-
jcs, Case Institute of Technology,
Cleveland, Ohio

W. Convers HEerriNG, Bell Telephone
Laboratories, Murray Hill, N.]J.

Georce E. Pake, Department of Physics,
Stanford University, Stanford, Calif.

RoserT G. Sacus, Department of Phys-
ics, University of Wisconsin, Madison,
Wis.

Emiiio G. SEGRE, Department of Physics,
University of California, Berkeley,
Calif.

Roeert R. WiLson (Chairman), De-
partment of Physics, Cornell Univer-
sity, Ithaca, N.Y.

Advisory Panel for Psychobiology

Crerus J. Burkg, Department of Psy-
chology, Indiana University, Blooming-
ton, Ind.

169



VinceNT G. DeTHIER, Department of
Zoology, University of Wisconsin, Mad-
ison, Wis,

Joun T. EMLEN, Department of Zoology,
University of Wisconsin, Madison,
AT .

YV 1S,

NorMAN GuUTTMAN, Department of Psy-
chology, Duke University, Durham,
N.C.

Harorp W. Haxke, Department of Psy-
chology, University of Illinois, Urbana,

11

Howarp H. KenpLEr, Department of
Psychology, New York University, New
York, N.Y.

CarL PrarrmanN, Department of Psy-
chology, Brown University, Providence,
R.I

Frovyp Ratiirr, The Rockefeller Insti-
tute, New York, N.Y.

Advisory Panel for Radio Telescopes

Ronarp N. BrRACEWELL, Department of
Electrical Engineering, Stanford Uni-
versity, Stanford, Calif.

BernNarD F. Burke, Carnegie Institution
of Washington, Washington, D.C.

PauL Cnenea, Division of Engineering
Sciences, Purdue University, Lafayette,
Ton

L. J. Cuvu, Department of Electrical En-
gineering, Massachusetts Institute of
Technology, Cambridge, Mass.

Ricuarp M. EMBERSON, Associated Uni-
versities, Inc., New York, N.Y.

WiLriam E. GorponN, Department of
Electrical Engineering, Cornell Uni-
versity, Ithaca, N.Y.

Davip S. HerscHeN, National Radio
Astronomy Observatory, Green Bank,
W. Va,

R. Minkowskl, Mt. Wilson & Palomar
Observatories, Pasadena, Calif.

Joun R. Pierce (Chairman), Bell Tele-
phone Laboratories, Inc., Murray Hill,
N.J.

Grorce W. SwensoN, Jr., The Observa-
tory, University of Illinois, Urbana, Ill.

James H. TrexrLer, Naval Research
Laboratory, Washington, D.C.

Joun G. Borron (Consultant), Cali-
fornia Institute of Technology, Pasa-
dena, Calif.

Advisory Panel for Regulatory Biology

ALBERT E. DimoND, Department of Plant
Pathology and Botany, Connecticut
Agricultural Experiment Station, New
Haven, Conn.
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PauL J. Kramer, Department of Botany,
Duke University, Durham, N.C.

GiLert H. Mupce, Department of
Pharmacology and Experimental Thera-
peutics, Johns Hopkins University,
Baltimore, Md.

ErLING J. OrpaL, Department of Micro-
biology, University of Washington,
Seattle, Wash.

Wisur H. Sawyer, Department of
Pharmacology, Columbia University,
New York, N.Y.

Ropert D. Tscuirer, Department of
Physiology, University of California,
School of Medicine, Los Angeles, Calif.

WiLriaM Van DErR KrooT, Department
of Pharmacology, New York University,
New York, N.Y.

Advisory Panel on Scientific Manpower
Information

James W. Corg, Jr., School of Chemis-
try, University of Virginia, Charlottes-
ville, Va.

HaroLp GoLpsTemn, Chief, Division of
Manpower and Employment Statistics,
Bureau of Labor Statistics, U.S. Depart-
ment of Labor, Washington, D.C.

ArLserr Kay, Director, Office of Man-
power Supply, Department of Defense,
Washington, D.C.

CuarrEs V. Kb, Associate Director of
Institutional Relations, National Insti-
tutes of Health, Bethesda, Md.

Ray W. Mavuew, Owens-Illinois Glass
Company, Columbus, Ohio

James C. O’BrieN, Director of Personnel,
Department of Health, Education, and
Welfare, Washington, D.C.

PuiLir N. Powers (Chairman), Head,
Department of Nuclear Engineering,
Purdue University, West Lafayette,

Ind.
M. H. TRYTTEN, Director, Office of Scien-
tific Personnel, National Research

Council-National Academy of Sciences,

Washingion, D.C.

J. FLETcHER WELLEMEYER, (Private Con-
sultant), Washington, D.C.

DaeL WoLrLE, Executive Officer, Ameri-
can Association for the Advancement of

Science, Washington, D.C.

Advisory Panel for Short-Term Research
by Medical Students

SuerwiN J. CoorersTEIN, Department
of Anatomy, Western Reserve Univer-
sity, Cleveland, Ohio

GeorGt A. FriceN, School of Medicine,
Stanford University, Stanford, Calif.



RoBERT A. MooRg, President, State Uni-
versity of New York Medical Center,
Brooklyn, N.Y.

Jounx L. PaTTERSON, Department of Med-
icine, Medical College of Virginia,
Richmond, Va.

Cuy P. Youmans, Department of Bac-
teriology, Northwestern University,
Chicago, Il

Advisory Panel for Sociology

Harry ALPERT, Dean of the Graduate
School, University of Oregon, Eugene,
Oreg.

Ricuarp Curistie, Department of Psy-
chology, Columbia University, New
York, N.Y.

Evrmzu Karz, Department of Sociology,
University of Chicago, Chicago, Ill.
Wirriam W. Lamsert, Department of
Psychology, Cornell University, Ithaca,

N.Y.

Freperick F. Stepman, Department of
FEconomics and Social Institutions,
Princeton University, Princeton, N.J.

Joun TuiBauT, Department of Psychol-
ogy, University of North Carolina,
Chapel Hill, N.C.

Advisory Panel for Specialized Biological
Facilities

H. O. HaLvorson, Department of Bac-
teriology, University of Illinois, Urbana,
Iil.

ArTHUR D. HasiLer, Department of
Zoology, University of Wisconsin, Mad-
ison, Wis.

Carr L. Husss, Scripps Institute of
Oceanography, La Jolla, Calif.

Emm. M. Mrax, Chancellor, University
of California, Davis, Calif.

Conrap G. MUELLER, Department of
Psychology, Columbia University, New
York, N.Y.

Wirriam C. Steere, Director, New York
Botanical Garden, New York, N.Y.
Karr M. WiLur, Department of Zool-
ogy, Duke University, Durham, N.C.

Advisory Panel for Special Projects in
Science Education

R. H. Bing, Department of Mathematics,
University of Wisconsin, Madison, Wis.

Jurian HiLr, Executive Secretary, Com-
mittee on Fellowships and Grants, E. L.
DuPont de Nemours and Company,
Wilmington, Del.

Marcus Hoess, Dean, Duke University,
Durham, N.C.

James Jensen, Provost, Iowa State Uni-
versity, Ames, Iowa.

Freperick Linpvarr, Division of Engi-
neering, California Institute of Tech-
nology, Pasadena, Calif.

Josepu L. McCarTuy, Dean, The Grad-
uate School, University of Washington,
Seattle, Wash.

RoBErRT MAcVicar, Vice-President, Aca-
demic Affairs, Dean, Graduate School,
Oklahoma State University, Stillwater,
Okla.

Howarp M. PmiLrirs, President, Ala-
bama College, Montevallo, Ala.

Josepu PraTT, President, Harvey Mudd
College, Claremont, Calif.

F. W. Sears, Department of Physics,
Dartmouth College, Hanover, N.H.

Oswarp Tirpo, Provost, University of
Colorado, Boulder, Colo.

H. GranT VesT, Director, Coordinating
Council of Higher Education, Salt Lake
City, Utah

SamueL Winks, Department of Mathe-
matics, Princeton University, Prince-
ton, N.J.

Advisory Panel for Systematic Biology

Lewis E. AnDErsoN, Department of
Botany, Duke University, Durham, N.C.

Georce F. EpMUNDs, Division of Biology,
University of Utah, Salt Lake City,
Utah

CrarLes B. Herser, Department of
Botany, Indiana University, Blooming-
ton, Ind.

Pavl L. IrrLe, Department of Zoology,
University of Washington, Seattle,
Wash.

Harorp W. MANTER, Department of
Zoology, University of Nebraska, Lin-
coln, Nebr.

Grorce . W. MarTiN, Department of
Botany, State University of Iowa, Towa
City, Iowa

AipeNn H. MiiLEr, Museum of Verte-
brate Zoology, University of California,
Berkeley, Calif.

Bose ScuAEFFER, American Museum of
Natural History, New York, N.Y.

Advisory Panel for University Computing
Facilities

Nicumoras C. MEerTroroLis, Department
of Physics, University of Chicago, Chi-
cago, Il
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Pairie M. Morsk, Department of Phys-
ics, Massachusetts Institute of Tech-
nology, Cambridge, Mass.

Epwarp Novitski, Department of Biol-
ogy, University of Oregon, Eugene,
Oreg.

J. BargLEy Rosser (Chairman), Insti-
tute for Defense Analyses, Princeton,
N.J.

Hersert A. SimoN, Santa Monica, Calif.

Cuarces V. L. Smira, National Aero-
nautics & Space Admin.,, Goddard
Space Flight Center, Washington, D.C.

Freperick T. WaLL, Dean, Graduate
School, University of Illinois, Urbana,
1.
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Advisory Panel for Weather Modification
Evucene BorLrAy, Borg-Warner Corpora-

tion, Goleta, Calif.
MicuaeL Ference, Jr., Executive Di-
rector, Scientific Laboratory, Ford

Motor Company, Dearborn, Mich.
ReuBeNn G. Gustavson (Chairman),
University of Arizona, Tucson, Ariz.
Oscar KEMPTHORNE, Department of
Statistics, Iowa State University of
Science and Technology, Ames, Iowa
Sverre PETTERsSSEN, Department of
Meteorology, University of Chicago,

Chicago, Ill.
StepHEN E. Revnorps, State Capitol,
Santa Fe, N. Mex.



APPENDIX B
Financial Report for Fiscal Year 1961

SALARIES AND EXPENSES APPROPRIATION

Receipts
Appropriated for fiscal year 1964 . $175, 800, 000
Unobligated balance from fiscal year 1960_.———— 617,465
Total availability.
Obligations
Support of science:
Basic research:
Biological and medical sciences $26, 314, 397

Mathematical, physical and enginecring
sciences 34,172, 540
Social sciences 3,407,472
Subtotal 63, 894, 409
Institutional grants 1,496, 616
Basic research facilities:
Development of graduate research labora-
tories 8, 444, 985
Specialized biological facilities 2,001,876
University computing facilities 1, 685, 000
Hawaii Institute of Geophysicso oo eeee 300, 000
Oceanographic research vessels and facilities_._ 2, 586, 282

Subtotal 15,018, 143
National research centers:
National Radio Astronomy Observatory————- 5, 404, 000
Kitt Peak National Observatory —————————— 2, 004, 269
National Center for Atmospheric Research... 500, 000
Subtotal 7,908, 269
National research programs:
Antarctic research 5, 460, 621
Deep crustal studies of the earth (Project
Mohole) 1, 364, 097
Weather modification, 1,288, 082
Subtotal 8, 112,800
Dissemination of scientific information—. . 6, 406, 089
Subtotal, grants and contracts——e———— 102, 836, 326
Program development, operation and evaluation_ 2,531,463

Total obligations—support of science

$176, 417, 465

105, 367, 789
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Support of scientific manpower:

Fellowships $13,119,432
Institutes 34, 500, 102
Research participation and scientific activities
for teachers 2, 647,437
Science education for undergraduate students_.__ 3,387,775
Science education for secondary school students_.. 3, 049, 896
Public understanding of science e 326,679
Course content improvement 6,410,871
Scientific personnel and education studies______ 1,018, 585
Subtotal, grants and contracts___ . ___ 64, 460, 777

Program development, operation and evaluation_. 2, 363,472

Total obligations, support of scientific manpower_—_______ $66, 824, 249
Executive direction and management 2,678,712
Total obligations, NSF 174,870, 750
Allocations to other Government agencies:
Department of the Army $111,838
Department of Commerce 12,875
Subtotal 124,713
Total obligations, fiscal year 1961 174, 995, 463
Unobligated balance carried forward to fiscal year 1962_________ 1,422, 002
Total 176,417,465
INTERNATIONAL GEOPHYSICAL YEAR APPROPRIATIONS -
Receipts
Total unobligated balance from fiscal year 1960___ $47,730
Total availability. $47,730
Obligations
Technical programs —$20, 429
Total obligations, fiscal year 1960 —$20, 429
Funds withdrawn 28, 530
Unobligated balance (not available for obligation in fiscal year
1961) 39, 629
Total . 47,730
Trust FunDp
Receipts
Unobligated balance from fiscal year 1960________ $7,350
Donations from private sources 80
Total availability. $7,430
Obligations
Total obligations fiscal year 1961_______________ $2, 190
Unocbligated balance carried forward into fiscal
year 1962 5, 240
Total $7,430
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APPENDIX C

Grants for Basic Research

ANTHROPOLOGICAL SCIENCES
UNIVERSITY OF ALASKA, College, Frederick
Hadlelgh-West; Archaeological Survey of
Seward Peningula; 1 year; $11,500

Michael BE. Krauss; Aboriginal Languages
of Alaska; 1 year; $15,000

AMBRICAN Muskum OF NATURAL HISTORY,
N.Y., N.Y.; Junius B. Bird; The Statistical
Analysis of Prehistoric Fabrics; 1 year;
$14,400

James A, Ford:; Archaeological Survey in
the Mississippt River Valley; 1 year; $29,900

UNIVERSITY OF ARIZONA, Tucson; Bryant
Bannister ; Dendrochronological Study of the
Casas Grandes Rite; 1 year; $10,500

UNIVERSITY OF ARKANSAS, Fayetteville;
Charles R. McGimsey, I11; An Archeological
Appraisal of Arkansas; 2 years; $16,800
BraNDEIS UNIVERSITY, Waltham, Mass.;
Robert A. Manners; The Changing Culture
of the Kipsigis Tribe of Kenya; 1 year;
$14,100

UNIVERSITY OF DBrITISsH COLUMBIA, Van-
couver, Canada; Robert J. Drake; Animal
Remains from Archaeological Sites; 1 year;
$8,300
BrookLYN COLLEGB, Brooklyn, N.Y.: Robert
W. Bhrich; Excavations at Homolka; 1
year; $3,600
BrowN UNIVERSITY, Providence, R.I.; J. L.
Giddings; Beach Ridge Dating; 1 year;
$20,400
UNIVERSITY OF CALIFORNIA, Berkeley; 8. P.
Cook : Soil Analysis; 1 year; $9,500

John H. Rowe ; Interpretation of Peruvian
Archaeology; 2 years; $13,200

8. L. Washburn and Irven DeVore ; Analy-
818 of Primate Behavior; 1 year; $19,700

Joel M. Halpern, Los Angeles; Cultural
Evolution in Peasant Communities; 2 years;
$20,000

H. B. Nicholson, Los Angeles; Fazcava-
tions at Cerro Portezuelo; 1 year; $16,000

Roger C. Owen and Cornelius H. Muller,
Santa Barbara; Floral Environment of the
Paipai; 2 years; $3,100
CATHOLIC UNIVERSITY OF AMERICA, Washing-
ton, D.C.; Svend Frederiksen; Collection of
Eskimo Texts; 1 year; $12,800

Michael Kenny; Influence of Spanish Ew-
patriates; 2 years; $10,800

Gotttried O. Lang; Culture Change Among
the Bukuma, 1 year; $15,000
CHni1cAa60 NATURAL HisTory Museum, IlL;
Paul 8. Martin; Cultural Stadility in the
Upper Little Colorado River Drainage; 1
year; $12,000
UNIVERSITY Oy CHICAGO, Chicago, IIl.;
Robert J. Braidwood; Archaeological Evi-

dence for the Appearance of Food Produo-
tion; 2 years; $52,100

F. Clark Howell; Acheulian Site in To-
rralba, Spain; 2 years; $20,800

F. Clark Howell and Maxine R. Klein-
dienst ; Investigation of Acheulian Site JK
2, 1 year; $186,800

David M. Schneider; Comparative Study
of Extra-Familial Kinship; 1 year; $27,000
CLEVELAND MUSEUM OF NATURAL HISTORY,
Ohio; Olaf H, Prufer; Palaco-Indian Re-
maing; 1 year; $2,000
UNIVERSITY OF COLORADO, Boulder; Robert
H. Lister; The Prehistory of the Utes; 2
years; $25,000

Joe Ben Wheat: The Earl H. Morris
Papers; 1 year; $8,500
CorLuMmBIA UNIvERsiTY, New York, N.Y.,;
Harold C. Conklin; Ethnoecological Study
of the Philippines; 1 year; $40,000

Ralph 8. Solecki; Prehistoric Man in
Shanidar Valley; 1 year; $5,100

Ralph 8. Solecki and Rhodes W. Fair-
bridge ; Prehistoric Man in Nubia; 2 years;
$38,500

Charles Wagley ; Ecological Adaptation in
Portuguese Guinea; 1 5

Uriel Weinreich ; Linguistic Distributions
in Coterritorial Societies; 2 yrs.; $51,900
CORNELL UNIVERSITY, Ithaca, N.Y.; Charles
P. Hockett; Field Study of the Fijian Lan-
guage; 1 year; $1,500

Morris E. Opler ; A Comparative Study of
Village Life; 2 years; $20,000
DARTMOUTH CoLLEGW, Hanover, N.H.; Gor-
don M. Day:; Abenaké Dialects; 1 year;
$11,600
FrLoriDA GEOLOGICAL SURVEY, Tallahassee;
Stanley J. Olsen; Mammal Remaing from
Archaeological Sites; 2 years; $8,200
UNIVERSITY OF FLORIDA, GAINESVILLE ; John
M. Goggin ; 8panish Ceramics in New World
Archaeological Sites; 1 year; $4,600

Clayton E. Ray, John M. Goggin, and
William H. Sears; Post-Pleistocene Environ-
ments in Florida; 2 years; $19,200
GEORGE WASHINGTON UNIVERSITY, Wash,
D.C., John M. Campbell; Archaeological In-
vestigation of the Arctic Slope of Northern
Alaska; 1 year; $19,300
HAMLINB UNIVERSITY, St. Paul, Minn.; Le-
land R. Cooper; Aboriginal Cultural Hori-
zons in Minnesota; 1 year; $10,200
HarvARD UNIVERSITY, Cambridge, Mass.,
Cora DuBois ; Change and Stability in India;
2 years; $14,800

Hugh O’Neill Hencken; Study of Prehis-
toric Illyrians; 1 year; $5,500

Margaret A. Towle; Use of Plants by Man;
4 years; $14,000

Gordon R. Willey ; Archeological Explora-
tion of a Maya Site; 2 years; $37,000
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HuNTEr CoLLEGE, N.Y., N.Y.; Alphonse
Riesenfeld ; The Effects of Upright Poature;
1 year; $1,700

Iparo STaTE COLLEGE, Pocatello; Earl H.
Swanson, Jr.; Archaeological Explorations
in Eastern Idaho; 1 year; $14,200

ILLINOIS ARCHAEOLOGICAL SURVEY, Urbana;
Melvin L. Fowler ; Investigation of the Mis-
sissippi River Valley; 1 year; $40,000
INDIANA HISTORICAL SoCIETY, Indlanapolis;
Glenn A. Black; Proton Magnetometer Proj-
ect; 2 years; $12,100

INSTITUTH OF ANDEAN RESEARCH, N.Y,, N.Y.;
Gordon F. Ekholm; Interrelationships of
New World Cultures; 1 year; $32,300
INSTITUTE FOR ADVANCED STUDY, Princeton,
N.J.; Stephen Foltiny; Cultural Interrela-
tiona during the Bronze and Early Iron
Ages; 1 year; $3,100

KENTUCKY RESEARCH FOUNDATION, Lexing-
ton; Douglas W. Schwartz; Analysis of
Kentucky Palaeo-Indian; 1 year; $11,200
UNIVERSITY OF MICHIGAN, Ann Arbor ; James
B. Grifin; Prehistoric Occupations of the
Great Lakes Area; 2 years; $35,000

Mini.s COLLEGE, Oakland, Calif.; Robert T.
Anderson ; Urbanization of Luropean Com-
munities; 1 year; $3,000

MILWAUKEE PuBLic MUSEUM, Wis. ; Stephan
F. de Borhegyl; Prehistoric Mezican In-
fluences on the Maya; 2 years; $12,900
M1SSOURI BOTANICAL GARDEN, St. Louls;
Hugh C. Cutler; Studies of Archaeological
Plant Material; 3 years; $24,300
UNIVERSITY OF MISSOURI, Columbia ; Carl H.
Chapman; Osage Prehistory; 1 year;
$14,600

UNIVERSITY oF NEw MEXIco, Albuquerque;
Frank C. Hibben; Recovery of Prehispanic
Paintings; 1 year; $16,700

NORTHWESTERN, UNIVERSITY, Evanston, IIl. ;
Gladwyn Murray Childs; Ovimbundu King-
doms; 8 years; $1,400

UNIVERSITY OF OKLAHOMA, Norman ; Robert
E. Bell and Willlam J. Mayer-Oakes; Ez-
cavation of El Inga, Ecuador; 1 year;
$13,900

PENNSYLVANIA STATR UNIVERSITY, Univer-
sity Park; Willlam T. Sanders; Prehistoric

Settlement Patierns of Teotihuacan; 1 year;
$6,900

UNIVERSITY OF PENNSYLVANIA, Philadelphia ;
Alfred Klidder, 11; Archaeology of Tikal,
Guatemala ; 1 year ; $24,000

Froelich Rainey; Resecarch on Archeolog-
{cal Techniques ; 1 year ; $30,900
UNIVERSITY OF PITTSBURGH, Pa.; Edward
A. Kennard, Culture Change Among the
Hopi; 1 year; $15,600
R. 8. PEABODY FOUNDATION FOR ARCHAEOL-
06Y, Andover, Mass.; Richard S. MacNeish;
Tehuacan Archaeological Investigations; 2
years ; $21,500
SMITH CoLLEeB, Northampton, Mass. ; Rich-
ard Slobodin; Demographic Survey of the
Western Kutchin; 1 year; $4,100
SMITHSONIAN INSTITUTION, Washington,
D.C.; Wallace L. Chate; Caddo Language
Study ; 2 years ; $1,700

Frank H. H. Roberts, Jr. ; Settlement Pat-
tern in the Missouri Valley; 1 year ; $20,000
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Gus W. Van Beek; Oulture History of
South Arabia; 1 year; $14,600
SouTHERN ILLINOI8 UNIVERSITY, Carbon-
dale; J. Charles Kelley; Northern Frontier
of Mesoamerica; 2 years ; $51,600
STATE UNIVERSITY OF SoUTH DAKOTA, Ver-
million ; Wesley R. Hurt ; Radiocarbon Anal-
y8is of Brezilian Specimens; 1 year; $2,200
TEMPLE UNIVERSITY, Philadelphia, Pa.; Wil-
liam B. Schwab; Gwelo Urban Siudy; 1
year; $3,000
TuLANE UNIVBRSITY OF LOUISIANA, New Or-
leans; John L. Fischer; The Effecis of
Household Compogition on Personality; 1
year ; $20,000

Henry Orenstein; Social Change in Bom-
bday; 1 year; $2,400

Robert Wauchope; Archaeological Explo-
ration in Honduras; 2 years ; $8,500
UNIVERSITY OF UTAH, Salt Lake City; Jesse
D. Jennings; Ezcavation of Kaiparowits
Plateau, Utah ; 2 years $18,800
UNIVERSITY OF WASHINGTON, Seattle; Rob-
ert T. Anderson; Urbanization of European
Commaunities ; 1 year; $3,000

Verne F. Ray; Bilateral Kinship Among
Canadian Eskimos ; 1 year ; $5,000

Melford ¥. Spiro; Cultural-Functional
Relationships in Burma; 18 months; $31,500

Melford E. Spiro; Ideology and Personal-
ity Development in Burma; 1 year; $10,000

James B. Watson; Dynamics and Micro-
evolution of ¢ Human Community; 2 years;
$40,000
WicHITA FOUNDATION, INC., Taos, N. Mex.
Fred Wendorf ; Late Pleistocene and Early
Recent Deposits of New Mexico; 1 year;
$15,700
UNIVERSITY OF WISCONSIN, Madison ; David
A. Baerrels; Archaeological Investigations
at Oaxaca; 1 year; $8,200

Chester 8. Chard ; Archaeological Investi-
gation of Howard Pass, Alaska,; 2 years;
$15,400

Willlam 8. Laughlin and Willlam @G.
Reeder; Aleul-Konyag Prehistory; 1 year;
$30,000
YALE UNIversiry, New Haven, Conn.; Nich-
olas C. Bodman ; T'ibeto-Burman Languages;
1 year; $6,400

ASTRONOMY
AMHERST COLLEGE, Amherst, Mass. ; Robert
H. Koch and Albert P, Linnell; Eclipsing
Binarieg; 2 years ; $31,000
AMERICAN ASSOCIATION OF VARIABLE STAR
OBSERVERS, Cambridge, Mass; Margaret W.
Mayall; Compilation and Publication of Via-
ual Observations of Long Period Variable
Stars; 2 years; $20,000
UNIVBRSITY OF ARIZONA, Tucson; Gerard P.
Kuiper; B8tars and Stellar Systems; 18
months ; $21,600

Gerard P. Kuiper; Statistical Btudies of
Faint Asteroids; 1 year ; $10,000
ASS0CIATION OF UNIVERSITIES FOR RE-
SEARCH IN ASTRONOMY, INC., Tuscon, Ariz. ;
James M. Miller; Site Survey in Chile; 1
year ; $74,800
CALIFORNIA INSTITUTE OF TECHNOLOGY;
Pasadena ; Guido Munch ; Motions in the At-
mospheres of Red QGiant Stars; 1 year;
$13,800



Frits Zwicky ; Construction of Catalogue
o Galaxies and of Olusters of Galavies; 2
years; $25,320

Fritz Zwicky ; Supernova Search ; 2 years ;
$29,800

Fritz Zwicky: Faint Blue Stars of the
Humason-Zwicky Types; 2 years; $19,900
UNIVERSITY OF CALIFORNIA, Berkeley ; George
Wallerstein ; Abundances of the Elements in
K Giant Stars, 1 year; $13,000

A. E. Whitford ; Application of a Pressurec-
Scanning Fabry-Perot Interferometer to
High Resolution BStellar BSpectroscopy; 1
year ; $20,700
CASE INSTITUTE OF TECHNOLOGY, Cleveland,
Obhjo; 8. W. McCusky; Low Dispersion
Stellar Bpeciroscopy; 1 year; $30,000

UNIVERSITY OF CHICAGO, IIl.; W. A. Hiltner;
Use of Image Tube for Astronomical Photog-
raphy and Spectrocopy; 1 year; $18,600

Peter Meyer; Composition, Energy Spec-
trum, and Intensity of the Primary Cosmic
Radiation as a Function of Time; 1 year;
$75,000

Kevin H. Prendergast and Richard H.
Mtller, Williams Bay, Wis.; Physical Prop-
ertice of Eatragalactic Nebulae; 1 year;
$28,900

G. Van Blesbroeck ; Astrometric Investiga-
tions; 1 year ; $16,000
UNIVERSITY OF COLORADO ; Boulder; George
Gamow ; Properties of Spherical and Ellipti-
cal Galaxies; 1 year; $7,300

Harold Zirin : Research in Solor Magnetic
Fields at the Crimean Astrophysical Observa-
tory; 1 year ; $6,300
CORNELL UNIVERSITY, Ithaca, N.Y.; Thomas
Gold ; Theoretical Work in Cosmology; 6
months ; $6,600
UNIVERSITY OP FLORIDA, Galnesville ; Alex G.
Smith and T. D. Carr; Radio Observations
of Jupiter and Saturn from Chile; 2 years;
$49,200
GrorGIA INSTITUTE OF TECHNOLOGY, At-
lanta; Maurice W. Long; Submillimeter
Wave Astronomy ; 1 year ; $38,900
Harvagp UNIvERsSITY, Cambridge, Mass.;
David Layzer; The Spatial Distribution of
Galaries and Radio Sources; 1 year ; $14,400

David Layzer; Atomic Energy Levels and
Transition Probabilities; 1 year; $65,100

Donald H. Menzel; Procurement of Ma-
chine Shop Equipment ; 6 months ; $32,400

Fred L. Whipple; Harvard Radio Meteor
Project; 1 year ; $175,000
UNIVERSITY OF ILLINOIS, Urbana ; Plerre R.
Demarque ; The Influence of Chemical Com-
position on Stellar Evolution; 2 years;
$14,450

Ivan R. King; Structure of Globular Clus-
tere; 1 year; $3,100
INDIANA UNIVERSITY FOUNDATION, Blooming-
ton; John B. Irwin; Analysis of Photoelec-
iric Observations of Cepheids; 1 year ; $4,700

Marshal H. Wrubel; Solution of Asiro-
physical Problems with an Electronic Com-
puter; 8 years; $38,100
UNIVERSITY OF MICHIGAN, Ann Arbor; Wil-
Ham E. Howard, I1IX; Radio Astronomy
Bource 8pectral Catalogue; 1 year; $7,700

George Makhov; Development and Con-
struction of a Radio Astronomy Maser
Radiometer,; 8 months; $100,000

Orren C. Mohler; Solar Flare Patrol—
1961; 1 year; $24,100

MouxT Horyoxm Corrras, South Hadley,
Mass. ; Kenneth M. Yoss; Determination of
Absolute Magnitudes for ‘Weak ON’ Btars;
2 years; $24,700
NATIONAL ACADEMY OF SCIENCES—NATIONAL
RESEARCH COUNCIL, Washington, D.C.; G.
M. Clemence; Support of Astrometrio Re-
gearch in the Southern Hemisphere; 2 years;
$26,000

John 8. Coleman; NAS-NRC Commitice
on Line Specira of the Elemenis; 2 years;
$8,800

G. D. Meld and Hugh Odishaw; ICSU
Committee on Space Research (COSPAR) ;
1 year; $10,000

UNIVERSITY OoF NEw MExIcO, Albuquerqgue;
Victor H. Regener ; Zodiacal Light; 1 year;
$30,000
OHIO STATE UNIVERSITY RESBARCH FOUNDA-
110N, Columbus; John D. Kraus; Comple-
tion of the 860-Foot Standing-Parabola,
Tiltable-Flat-Sheet-Reflector, Radio Tele-
scope; 1 year; $34,500

Walter E. Mitchell, Jr.; Photometrio At-
las of the Solar Spectrum; 1 year; $18,500
TUNIVERSITY OF PENNSYLVANIA, Philadelphia ;
Frank B. Wood ; A Survey on Suggested Sites
in New Zealand as to Their Suitability for
Astronomical Research; 18 months; $206,400

Frank B. Wood ; Multicolor Observations
of Selected Eclipsing Variables; 2 years;
$21,700
POMFRET SCHOOL, Pomfret, Conn. ; James R,
MeCullough ; Photoelectric Search for Ultru-

Short-Period Variable BStars; 2 years;
$6,800
PRINCETON UNIVERSITY, Princeton, N.J.;

Martin Schwarzschild ; High Altitude As-
tronomy; 2 years; $602,000
RENSSELAER POLYTECHNIC INSTITUTR, Troy,
N.Y.; J. Mayo Greenberg; The Scattering of
Light by Small Particles; 1 year, $30,500

Alan S. Meltzer ; Astronomical Data Per-
taining to Eatinction and Polarization by
Non-Spherical Particlea; 1 year; $13,800
SMITHSONIAN INSTITUTION, Washington,
D.C.; Charles A, Whitney; Steliar Atmos-
pheres; 2 years; $20,000
SWARTHMORE COLLEGE, Swarthmore, Pa.;
Peter van de Kamp; Astrometric Study of
Nearby Rtars; 2 years; $28,800
UNIVERSITY OF TEXAS, Austin; Gerard H. de
Vaucouleurs; Photometric Studies of Bright
Galazies; 1 year; $16,200

Harold L. Johnson; Astrophysics Dealing
with Infra-Red Photometry; 2 years;
$30,000
U.S. DEPARTMENT OF THBE NAVY, OFFICE OF
NAVAL REsEARCH, Washington, D.C.; Wayne
C. Hall; Laboratory High Temperature
Spectroscopy ; 1 year; 75,000
VANDERBILT UNIVERSITY, Nashville, Tenn.;
Robert H. Hardie; Galactic Structure [rom
Stellar Associations; 1 year; $15,300
UNIVERSITY OF WisconsiN, Madison; C. M.
Huffer ; Computation of Elements of Eclips-
ing Binary Stars by High-Speed Computing
Machines; 1 year; $3,000

John S. Mathis; Theoretical Models of
Evolving Stars; 1 year; $6,500

Donald E. Osterbrock ; Photoelectric Pho-
tometry of Oomets and Nebulae; 1 year;
$10,000
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YaL® UNiversiTY, New Haven, Conn.; Har-
lan J. Smith and James N. Douglas; Plane-
tary Non-thermal Radio Emission; 1 year;
$63,000

ATMOSPHERIC SCIENCES
UNIVERSITY OF ALASKA, College:; T. Neil
Davis and M. Suglura; Continuation of
Studies of Auroral Morphology,; 2 years;
$62,200

C. T. Elvey ; The Role of Height in Auro-
ral Spectroscopy—Part II—Analysis; 13
months; $108,000

Harold Leinbach, Jr.; Inospheric Absorp-
tion, Cosmio Noise Method; 2 years;
$158,000

Masahisa Sugiura; Morphology of Geo-
magnetio Pulsations in the Auroral Zone;
2 years; $37,300
UNIVERSITY OF ARIZONA, Tucson; A. Richard
Kassander, Jr. and Louls J. Battan ; Eaperi-
mental Pulse Doppler Radar for Oloud
Physics; 8 years; $200,000
UNIVERSITY OF CALIFORNIA, Berkeley; Shih-
Kung Kao; Diffusion of Particles in the
Upper Atmosphere; 3 years; $67,500

Samuel S8ilver; Radioastronomical and
Upper Atmosphere Btudies in the Micro-
wave Region; 2 years ; $100,000

Jacob, Bjerknes, Los Angeles; California
Rainfall Processes; 3 years; $151,000

W. Lawrence Gates, Los Angeles ; Analysis
of Dynamic Models of the Atmosphere; 2
years; $43,700

Yale Mintz, Los Angeles; Numerical
Btudies of the Planetary Circulation; 2
years; $82,800

Morris Neiburger, Los Angeles; Growth
of Ice Crystals and Cloud Drops; 3 years;
$99,100
UNIVERSITY oOF CHICAGO, Illinois; Kaare
Pedersen and Sverre Petterssen; Numerical
Prediction Model with Heat Sources and
8inks; 18 months; $48,800

COLORADO STATE UNIVERSITY RESEARCH
FouNDpATION, Fort Collins; Lewis O. Grant;
Bnowfall and the Effects of Cloud Seeding
on Snowfall in the Colorado Rockies; 1
year; $5,000

Lewis O. Grant; Artificial Ice Nuclei Over
the Rocky Mountains; 2 years; $65,000

Richard A. Schleusener; Hail Clouds and
Their Environment; 1 year; $19,400

UNIVERSITY OF COLORADO, Boulder; Willlam
A. Rense; Theoretical Physics of Upper Air
and Solar Atmosphere; 2 years; $51,000
DarTMOUTH COLLEGE, Hanover; Millett G.
Morgan; Synoptic Whistler Studies Along
the E}° Geomagnetic Meridian; 1 year;
$46,000

FLORIDA STATBR UNIVERSITY, Tallahassee ;
Thomas Gleeson; Predictability in Meteor-
ology; 3 years; $32,100

FRANELIN INSTITUTB, Philadelphia, Pa.;
Martin A. Pomerantz; Time Variations of
the Primary Cosmic Radiation Near the
North Geomagnetic Pole; 1 year; $13,200
GEORGIA INSTITUTE OF TECHNOLOGY, Atlanta ;
Howard D. Edwards; Shock Wave Phenome-
non in the Upper Atmosphere; 3 years;
$69,000

UNIVERSITY OF Hawarni, Honolulu; Mariano
A. Estoque; Theoretical Studies of Tropical
Cyclones and Related Disturbances; 2 years;
$79,100
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UNIVBRSITY OF IpAHO, Moscow; J. 8. Kim;
Ayuroral Radar Echoes and Airglow ; 2 years;
$45,700
UNIvERSITY OF ILLINOIS, Urbana; Glenn H.
Stout, Richard G. Semonin, and Donald W.
Staggs; Cloud Electrification Studies in Il
nois; 2 years; $134,200
JoHNS HOPKINS UNIVERSITY, Baltimore,
Md.; George S. Benton; Streakiness in Ro-
tating and Stratified Fluid Systems; 3 years ;
$82,600
KANsSAS UNIVERSITY ENDOWMENT ASSOCIA-
TION, Lawrence; Ferdinand C. Bates; Dy-
namics of Great Plains Thunderstorma; 2
years; $59,000
MASSACHUSETTS INSTITUTE OF TECHNOLOGY,
Cambridge; Hurd C. Willett; Relation of
Climatic Trends and Atmospheric Circula-
tion to Solar Activity; 2 years; $32,900
UNIVERSITY OF MICHIGAN, Ann Arbor; Don-
ald J. Portman; Atmospheric Turbulence
with Optical Techniques; 38 years; $150,400
UNIVERSITY OF MINNESOTA, Minneapolis;
Alfred O. C. Nier; Study of Composition of
Upper Atmosphere with Rocket-Borne Mag-
netic Mass Spectrometers; 1 year; $42,0060

John R. Winckler and Edward P. Ney;
High Altitude Balloon Monitoring for Cos-
mio Rays and Solar Terrestirial Phenomena;
7 months; $96,000
UNIVERSITY OF MisSoURI, Columbia; Wayne
L. Decker; Analysis of Rain Gage Records
of The University of Chicago Cumulus Cloud
Research Project; 1 year; $3,200

James L. Kassner, Jr.; 4 Systematic Study
of Some Recent Developments in Cloud
Chamber Techniques; 2 years; $22,300
NATIONAL ACADEMY OF SCIENCES—NATIONAL
RESEARCH COUNCIL, Washington, D.C.; 8. D.
Cornell ; Support of the Geophysics Research
Board; 2 years; $98,400

John R. Sievers; Activities of the Com-
mittee on Atmospheric Sciences; 1 year;
$36,800

John R. Sievers; Support for the Commit-
tee on Atmospheric Sciences ; 1 year ; $69,080
NEBRASKA STATE TEACHBRS COLLEGE,
Chadron ; Lyle V. Andrews ; Physical Study
of Hail Suppression; 2 years; $14,200
UNIVERSITY OF NEBRASKA, Lincoln; Robert
L. Chasson ; Coamic Ray Intensity Variations
Deep in the Atmosphere; 3 years; $54,800
UNIVERSITY OF NEVADA, Reno; Wendell A.
Mordy and Richard C. Sil1; Experiments in
Solidification and Melting of Water; 2 years ;
$52,100
UNIVERSITY OF NEW HAMPSHIRE, Durham ;
John A. Lockwood; Neutron Intensity-Time
Variations of Cosmio Radiation,; 1 year;
$4,000
UNIVERSITY OF NEW MEXICO, Albuquerque;
Victor H. Regener ; Time Variation of Oosmic
Radiation ; 2 years; $31,300
New York UNIvErsiTY, N.Y, N.Y.; Ben
Davidson, Edwin Fisher and James E. Miller;
Interactions Between Microscale and Larger
Scale Meteorological Processes; 8 years;
$198,200

Serge A. Korff; Operation of Cosmic Ray
Neutron Monitor in Alaska; 2 years ; $57,000

Jerome Spar; Feasibility of Artificial
Modification of Tropical Storms; 3 years;
$221,000



UNIVERSITY OF OKLAHOMA RESEARCH INSTI-
TUTH, Norman; Walter J. Saucler; Sitrato-
spheric Patterns; 2 years; $52,700

FEugene M. Wilkins; Electro-Dynamic and
Aerodynamic Processes in Tornadoes; 2
years ; $29,900
UNIVERSITY OoF ST. THOMAS, Houston, Tex.;
John C. Freeman, Jr.; Theoretical Studies of
Atmospheric Cross Sectiong; 1 year; $4,400
STANFORD UNIVERSITY, Stanford, Calif.; R.
A. Helliwell; Synoptic Study of Whistlers
and VLF Emissions; 1 year; $33,600
STATR UNIVERSITY OF NEW YORK, Albany;
Vincent J. Schaefer; Field Research Semi-
nar; 1 year; $9,600
U.S. NAvAL RESEARCH LABORATORY, Wash-
ington, D.C.; H. Friedman; Upper Aimos-
phere Studies with Rocket-Borne Magnetic
Mass Spectrometers; 1 year; $107,860
U.S. DEPARTMENT OF TEE NAvY, OFFICE OF
NAVAL RESEARCH, Washington, D.C.; Bern-
ard Vonnegut and Charles B. Moore ; Cloud
Electrification Studies; 1 year; $66,500
U.S. WEATHER BUREAU, U.S. DEPARTMENT OF
COMMERCE, Washington, D.C.; Helmut E,
Landsberg ; Atmospheric Profiles; 1 year;
$5,000

F. W. Reichelderfer; Specialized Upper-
Air Observations at Banta Monica and Point
Arguello ; 2 years; $14,500

R. H. Simpson; Weather Modification in
Severe Storms; 3 years; $142,700

Sidney Teweles; IGY and IGO0 Strato-
spheric Analysis and Research; 18 months;
$60,100
UNIVERSITY OF UTAH, Salt Lake City; Shih-
Kung Kao; Diffusion of Particles in the
Upper Atmosphere; 2 years; $31,000
WASHINGTON STATE UNIVERSITY, Pullman;
Lloyd B. Craine and Glen L. Hower; Coin-
cidental Features of Natural Radio Emis-
gions; 3 years ; $65,000

Ottis W. Riechard ; Statistical Methodology
and Climatological Studies in Weather Modi-
flcation Activities; 2 years; $50,000
UNIVERSITY OF WASHINGTON, Seattle ; Robert
G. Fleagle, Diabatic Effecta on Atmospheric
Motions; 3 years; $27,000
WHITWORTH COLLEGE, Spokane, Wash,;
Willlam G. Wilson ; Electric Charge Separa-
tion During Freezing; 8 years; $18,600
COLLEGE OF WILLIAM AND MaRrY, Williams-
burg, Va.; James D. Lawrence, Jr.; Corre-
lation of Radio Star Rcintillation with Scin-
tillation of Satellite Signals; 2 years;
$40,000
YaLp UNiveErsSIiTY, New Haven, Conn.; Wil-
Ham E. Reifsnyder; The Energy Budget of
a Forest; 4 years; $94,200

Peter P. Wegener; Rate of Condensation
of Water Vapor in the Metastable State;
1 year; $14,200

CHEMISTRY

AMHERST COLLEGE, Amherst, Mass.; Ralph
A. Beebe; Chemisorption and Physical Ad-
gorption of Gases on Solid BSurfaces; 8
years; $39,700

UNIVERSITY OF ARIZONA, Tuscon; Leslie 8.
Forster; Spectra of Transition Metal Com-
plexes at Low Temperatures; 3 years;
$82,000

Roy A. Keller; Comparison of the Chro-
matography of Hindered and Unhindered
Biphenyls; 2 years ; $20,900

Carl 8. Marvel; Novel Polymerization
Methods and Relation Betwecen Structure
and Properties of High Polymers; 2 years;
$28,400
AUGSBURG COLLEGE AND THEOLOGICAL SEM-
INARY, Minneapolis, Minn, ; John R. Holum ;
Participation of Neighboring Carbonyl in
Nucleophilio Displacement of Halogen; 2
years ; $6,300
BosTON UNIVERSITY, Mass. ; Lowell V. Coul-
ter; Thermodynamic Properties of Beta-
Quinol Clathrates; 2 years; $27,400
BRANDEIS UNIVERSITY, Waltham, Mass.;
Saul G. Cohen; Chemistry of Free Radicals
in Solution ; 3 years ; $46,800

Robert Stevenson; Constitution and
Chemistry of Quassin and Related Producis;
3 years; $37,000

Thomas R. Tuttle, Jr. ; Application of Mag-
netic Resonance to Chemical Problems; 2
years; $60,800
BRIGHAM YOUNG UNIVERSITY, Provo, Utah;
K. LeRol Nelson ; Low-Temperature Kinetics
in Aprotio Solvents; 2 years; $23,800
BrowN UNIVERSITY, Providence, R.I.; John
Ross; Viscosity of Gases; 6 months; $2,100
UNIVERSITY OF BUFFALO, Buffalo, N.Y.; Pe-
ter T. Lansbury; New Reactions of Lithi-
um Aluminum Hydride in Pyridine; 2 years;
$23,400
CALIFOBRNIA INSTITUTE OF TECHNOLOGY, Pas-
adena; John D. Roberts; Structures and
Reaction Mechanisms of Organio Com-
pounds ; 3 years; $82,000
UNIVERSITY OF CALIFOENIA, Berkeley; Rich-
ard George Brewer ; Optical Speciroscopy of
High Temperature Molecules; 2 years;
$20,100

‘Willlam G. Dauben, Structural Studies in
Alicyclic Systems; 8 years; $65,900

W. P. Giauque ; Thermodynamic and Mag-
netic Properties at Low Temperatures; 1
year; $120,000

Joel H. Hildebrand ; Properties and Solu-
bility Relations of Nonelectrolytes; 1 year;
$12,700

Bruce H. Mahan ; Kinetics of Free Radi-
cals and Atoms; 2 years ; $22,600

Chester T. O’Konskl; Electrio Properties
of Molecules in Relation to Structure and
Interactions; 1 year; $21,700

Robert K. Brinton, Davis; Inveatigation
of Elementary Gas Phase Radical Reac-
tions; 3 years; $19,600

Herbert D. Kaesz, Los Angeles; Transi-
tion Metal Carbonyls; 2 years; $21,900

Willilam G. Young, Los Angeles; Dis-
placement Reactions Involving Allylic Sys-
tems ; 2 years ; $18,400

Glenn H, Miller and GIyn O. Pritchard,
Santa Barbara; Gas Phase Kinetic Studies
of Some Fluorine Containing Free Radicals;
1 year; $26,300
CasB INSTITUTE OF TECHNOLOGY, Cleveland,
Ohio;: Malcolm B. Kenney; Inorganio
Studies Based on the Phthalocyanines; 2
years; $25,000
UNIVERSITY OF CHicaqo, Chiecago, Il ; Mi-
chael J. 8. Dewar; New Heteroaromatio Bo-
ron Oompounds; 8 years ; $76,200
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Clyde A. Hutchison, Jr.; Recording Dou-
ble Beam Infrared RBpecirophotometer; 1
year; $16,000

Lothar Meyer; Propertiee of Maiter at
Low Temperatures,; 2 years; $99,200

Stuart A, Rice; Configurational and Ther-
modynamic Properties of Polar Polymers;
42 months ; $71,300

Leon M. Stock ; Influence of Polar Effects
on Rate and Equilibria; 2 years; $14,400

J. W. Stout; Electronic Energy Levels in
Paramagnetic Crystals; 2 years; $58,900

Henry Taube; Chemistry of Oxygen and
Oay-Compounds; 2 years; $49,300
UNIVERSITY OF CINCINNATI, Ohlo; Raymond
. Dessy ; Transmission of Electrical Effects
Through Metal Atomes; 3 years; $18,000

Darl H. McDanlel; Strong Hydrogen
Bonds—Ion-Molecule Interactions; 2 years;
$13,900

Frank R. Meeks ; Nuclear Magnetic Reso-
nance Spectrometer; 1 year; $10,000

Milton Orchin; Mechanism of Selenium
Dehydrogenation; 3 years; $14,600
Cow CoLLEGE, Cedar Rapids, Iowa ; Frank C.
Pennington; Synihesis of 1,2,3,4-tetrahy-
droquinolin-3-ols; 31 months; $8,700
UNIVERSITY OF COLORADO, Boulder; Stanley
J. Cristol; Mechanisms of Certain Organic
Reactions; 3 years ; $62,300

John W. George; Chemical Studies of the
Decafluorides of Sulfur and Tellurium; 8
years; $30,700

Walter M. Macintyre; X-ray Laboratory
Equipment ; 1 year; $18,200

Paul Urone and James B. Evans; Air
Pollution Analytical Methods Using Radio-
chemical Techniques; 3 years; $21,600
CoruMBIA UNIVERSITY, N.Y,, N.Y.; Thomas
J. Katz; I. Four- and Eight-Membered Aro-
matic Systems, II. Mechanism of the Dielas-
Alder Reaction; 3 years; $35,200

Victor K. La Mer; Adsorption of Poly-
meric Flocculating Agents on Crystalline
Solida; 2 years; $15,600

Gilbert Stork; Synthetio and Structural
Problems in Organio Chemistry; 3 years;
$129,100
CorNBLL CoLLEGE, Mount Vernon, Iowa;
Philip R. Marshall; Kinetics of Gas-Solid
Reactions; $1,350
CoORNELL UNIVERSITY, Ithaca, N.Y.; Andreas
C. Albrecht; Vibronic Properties of Mole-
cules; 2 years; $46,600

S. H. Bauer and Richard F. Porter:; De-
termination of the Molecular Structures of
Metal Ozxide and Metal Halide 8pecies in the
Vapor Phase at 500° to 2000° K; 1 year;
$9,700

W. Donald Cooke; Gas Chromatography
of High Molecular Weight Compounds; 2
years; $32,300

Peter Debye ; Oritical Opalescence Investi-
gation of Molecular Interaction of Polymers;
1 year; $14,500

Donald G. Farnum ; Intermediates in the
Solvolytic Rearrangments of Cyclooctairiene
Derfvatives; 8 years; $25,700

James L. Hoard; Structural Analysis of
Rome Oomplex Substances; 2 years; $41,500
DrriaNce CoLLEGE; Deflance, Ohlo; Carl B.
Wulfman; Dependence of Molecular Shape
Upon Collective and Individual Particle
Interactions; 18 months ; $15,300
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UNIVERSITY OF DrLAWARE, Newark; Robert
H. Wood; Entropy of Dilution of Inorganic
Substances; 8 years; $18,700
DENISON UNIVERSITY, Granville, Ohio; Wil-
Ham A. Hoffman, Jr.; Allooan and Oyanuric
Acid Derivatives and Reactions; 1 year;
$6,300
UNIVERSITY 0F DENVER RESEARCH INSTITUTE,
Colo.; Robert C. Amme; Intermolecular
Forces by the Viscoeleciric Bffect; 2 years;
$31,200
Dukr UNIVERSITY, Durham, N.C.; Charles
R. Hauser; Rearrangements, Eliminations,
Displacements, and Condensations; 8 years;
$59,200
DUNBARTON CoLLEer oF HoLY CRORS, Wash-
ington, D.C. ; Sister M. Ellen Dolores Lynch ;
Chelate Coordination Compounds of Hetero-
cyclic Amine Owxides; 3 years; $13,500
DuquesNd UNIVERsITY, Pittsburgh, Pa.;
Bernard T. Gillis; Chemiatry of Aso Dieno-
philes; 2 years; $9,700
FLORIDA STATR UNIVERSITY, Tallahassee:
Werner Herz; Sesquiterpene Ohemistry; 8
years; $48,900

John H. Lefller; Iodoperoxides, Iodoso
Compounds, and Their Analogs; 8 years;
$55,300

Harry M. Walborsky; Cyclopropanes—
Studies in Asymmetrio Synthesis; 8 years;
$44,100
UNIVERSITY OF FLORIDA, Gainesville; 8. O.
Colgate ; Scattering of Monoenergetic Beams
of Low Velocity Neuiral Particles; 2 years;
$30,000

W. H. Cramer ; Low Velocity Positive Ion
Scattering in Gases; 1 year ; $6,400

William M. Jones; Cyclopropyl Carbene;
2 years; $28,800

E. B. Muschlitz, Jr.; Collisions of Meta-
stable Atoms and Molecules in Gases; 2
years; $35,700

Thomas M. Reed IIT and John A. Young;
Physical Properties and Siructure of Per-
Nuorohexanes; 2 years ; $26,500

Robert C. Stoufer; Hassential Character
and Consequence of Spin-Pairing in Cobalt
(II) Complexes; 2 years; $26,100
GPRORGETOWN UNIVERSITY, Washington, D.C.;
Francis Q. Rice ; Preparation and Reactions
of Free Radicals; 1 year; $15,200

Willlam W. Zorbach and Nelson K. Richt-
myer; Structure of Digitovigenin Mono-
digitozoside ; $2,800
GRORGE WASBHINGTON UNIVERSITY, Washing-
ton, D.C.; Theodore P. Perros, William F.
Sager and Charles R. Naeser ; Infrared Speo-
trometer; 1 year ; $14,000
GEORGIA INSTITUTE OF TECHNOLOGY, Atlan-
ta; Jack Hine; Polor Effects on Equilidria
in Organic Chemistry; 3 years; $29,900

James D. Ray, Thermodynamio Properties
of Alkali and Alkaline Earth Nitrites and
Nitrates; 8 years; $29,700

William M. S8picer; Nuclear Magnetio
Resonance Spectrometer; 1 year ; $30,000
GUSTAVUS ApoLPHUS CorLEem, St. Peter,
Minn.; H. Bradford Thompson, Jr.; Rota-
tional Isomerism in Substituted Hydro-
carbons; 81 months ; $7,500
HanvarRp UNIVERSITY, Cambridge, Mass.;
John D. Baldeschwieler; Study of Molecules
Containing N4 and H' by Nuolear Magnetic
Double Resonance; 8 years ; $24,400



ERllas J. Corey: Catalytio, Sterochemical
and Synthetic Applications of Metal-Ton Co-
ordination in Organic Chemistry; 3 years;
$51,400

Richard H. Holm ; Magnetic and Speciral
Studiee of Complexes of the Transition
Elements; 18 months ; $7,800

G. B. Kistiakowsky; Unstable Inierme-
diates in Gas Phase Reactions; 3 years;
$63,600

William XKlemperer; Structure of Mole-
cules at High Temperatures; 2 years; $44,-
400

August H., Maki; Chemical Investigation
by Hlectron 8pin Resonance; 2 years;
$33,100

Francis G. A. Stone; Chemistry of Boron;
22 months ; $31,000

Frank H. Westhelmer ; The OChemistry of
Phosphate Esters; 3 years; $42,500
HO¥sTRA COLLEGR, Hempstead, Long Island,
N.Y.; BEdward E. Schwelzer; Preparation of
Heterocyclic Ring Systems Employing Di-
phosphinemethylencs; 2 years; $18,100
ILLIiNOI8 INSTITUTE OF TECHNOLOGY, Chi-
cago; Werner W, Brandt ; Diffusion in High
Polymers; 8 years; $19,400
UNIVERSITY OF ILLINo1S, Urbana; R. Linn
Belford ; Energy Levels of Transition Metal
Halides ; 2 years; $19,000

David Y. Curtin; Steric Oonitrol and Ea-
ploratory and Mechanisms Biudies of Or-
ganie Reactions; 3 years; $47,500

Richard 8. Juvet, Jr.; Analysis and
Thermodynamics of Solution of Inorganic
Compounds vie Gas Chromatography; 8
years ; $34,000

Nelson J. Leonard; Transannular Inter-
actions in Medium-Ring Compounds; 3
years; $97,500
INDIANA UNIVERSITY FOUNDATION, Blooming-
ton; Marvin Carmack; Organio Sulfur
Chemistry; 8 years; $56,000

Riley Schaeffer, Chemistry of Boron Hy-
drides and Derivatives; 2 years; $44,400

v. J. Shiner, Jr.; Effecte of Deuterium
Substitution on Rates of Organic Reactions;
1 year; $11,600

Harrison Shull; Theoretical Studies of
Atomic and Moleculay Structure; 3 years;
$121,100
Iowa STATR UNIVERSITY OF SCIENCE AND
TBECHNOLOGY, Ames; Lawrence S. Bartell;
Precise Btudies of Molecular Structure; 2
years ; $32,800

Orville L. Chapman; Photochemisiry of
Monocyclic Dienes; 8 years; $49,500

Charles A. Goetz, Cary Recording 8pectro-
photometer; 1 year; $12,000

Ernest Wenkert ; Structure and Syntheses
of Diterpenoid Natural Products; 3 years;
$53,300
JonNs MHOPKINS UNIVERSITY, Baltimore,
Md.; Walter 8. Koski; Chemical Applica-
tions of Mass Bpeciroscopy; 1 year; $31,500

Alex Nickon; Ions from Polycyclic Mole-
cules; 2 years ; $22,500
KaANSAS STATE UNIVERSITY, Manhattan;
Richard N. McDonald ; Synthesgis and Chem-
{stry of Bicyoclo [2.2.0] hexane and Deriva-
tives ; 27 months; $20,200
UNIVERSITY OF KaNSas, Lawrefice; Earl 8,
Huyser ; The Reversibility of the Free Radi-
cal Addition Reaction—Free Radical Elimi-
nation Reactions; 2 years; $16,700

Edward E. Smissman ; Chemistry of Podo-
phyllum Components; 2 years; $185,100
LapAYETTE COLLEGE, Easton, Pa.; David 8.
Crocket; Study of Comples Compounds in
the Solid Btate by Pressure; 8 years; $6,500
LeMoYNE CoLLEGE, Syracuse, N.Y.; George
A. Pearse, Jr.; Synthesis and Analyticul Ap-
plication of Amidomimes; 2 years; $7,200
LOUISIANA STATE, UNIVERSITY AND AGRICUL-
TURAL AND MrecCHANICAL COLLEGE, Baton
Rouge ; Joel Selbin; Preparation and Infra-
red Spectral Study of Complexes Containing
Sulfur Donors; 8 years; $23,600

James G. Traynham ; Olefing and Related
Bubstances; 3 years; $32,800

Hulen B. Willlams ; Beckman IR-7 Prism-
Grating Infrared Spectrophotometer; 1 year;
$4,200
UNIVERSITY OF LoursviLLe, Ky.; J. P. Phil-
lips ; Chelating Agents Changing Color with
Dieleciric Constant; 2 years; $13,000
MANKATO STATE, Mankato, Minn.; John
E. McCarty; Ethylene Immonium Ions-Re-
actions with Sulfide Ions,; 2 years ; $5,800
UNIVERSITY OF MARYLAND, College Park;
Charles E. White; Spectral Characteristics
of Fluorescent Metal Ohelates; 20 months;
$6,000
MASSACHOSETTS INSTITUTE OF TECHNOLOGY,
Cambridge ; F. Albert Cotton; Spectral and
Magnetic Studies of Complex Ions; 2 years;
$26,300

Walter R. Thorson; Non-Adiadbatic Elec-
tronic Energy Transgfer Processes; Inelastio
Scatiering of Atomic BSystems; 2 years;
$15,500
UNIVERSITY OF MASSACHUSETTS, Amherst;
I. Moyer Hunsberger; Hydrogen and Bond
Order in Heteroclyclic and Aromatic Sys-
tems ; 3 years ; $25,000

1. Moyer Hunsberger; Nuclear Magnetic
and Electron Spin Resonance Equipment;
1 year; $15,200
MpLLON INSTITUTBE, Pittsburgh, Pa.; Paul J.
Flory; Properties of Polymers and Their
Solutions; 2 months; $5,000

Paul J. Flory and C. A. J. Hoeve ; Polymer
Research ; 2 years ; $60,100

Hershel Markovitz; Ezperimental Con-
tinuum Mechanics; 2 years; $44,5600

Foil A. Miller; Infrared Studies at Low
Frequencies; 2 years; $56,400
MicHIGAN STATE UNIVERSITY, East Lansing ;
Harold Hart; Fundamental KRtudies in Or-
ganic Chemistry; 2 years; $36,100
UNIVERSITY OF MICHIGAN, Ann Arbor; Philip
J. Elving ; Electrochemical Studies in Liquid
Sulfur Dioxide; 3 years; $28,900
UNIVERSITY OF MINNESOTA, Minneapolis;
Izaak M. Kolthoff; Fundamental Polaro-
graphic Studies at the Rolated Dropping
Mercury Electrode; 2 years; $21,400

Wililam BE. Parham ; Ring Eepansion Re-
actions Involving Carbene Intermediates; 2
years ; $16,100

R. Stuart Toblas; Light Scattering and
HE.m.f. 8tudies on Solutions of the Isopoly-
tantalates ; 2 years; $30,300

John E. Wertz; Optical Adsorpiion of
Orystalline Defects; 2 years; $36,500
UNIVERSITY OF Mississiprpi, University;
Theodore 1. Bieber; Reactions of the Tri-
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phenylboron Free Radical Anfon; 8 years;

$30,200

MONTANA STATE COLLEGE, Bozeman; C. N.

Caughlan ; Organic Compounds of Titanium ;
1,20

MONTANA STATE UNIVERSITY, Missoula ; John

M. Stewart; Infrared Spectrophotometer;

1 year; $5,000

UNIVBRSITY OF NEBRASKA, Lincoln; Norman

H. Cromwell ; Elimination Reactions of a-

Halogenated Ketones; 8 years; $25,600
Cecil E. Vanderzee; Thermodynamic and

Kinetic Studies on Cynates, Thiocyanates

and Related Compounds; 2 years; $21,000

UNIVERSITY OF NEW MExIco, Albuquerque;
Glenn A. Crosby; Electronic Spectra of Co-
ordinated Rare Earth Ions; 3 years; $52,200

NeEw Yorg UniveErsIty, N.Y., N.Y.; Kurt
Mislow ; Transannular Efects by Rotatory
Dispersion ; 2 years ; $42,400
UNIVERSITY OF NORTH CAROLINA, Chapel
Hill; James P. Collman; High Resolution
Infrared Spectrophotometer; 1 year; $9,000

Oscar K. Rice; The Thermal Decomposi-
tion of Azomethane and Related Topics; 8
years; $36,500
UNIVERSITY OF NORTH DARKOTA; Grand
Forks; A. William Johnson; Diphenylalkyl-
sulfonium Ylids; 2 years; $13,000
NORTHERN ILLINOIS UNIVERSITY, De Kalb;
Alexander I. Popov ; Physicochemical Study
of Halogen Charge-Transfer Compleves; 2
years; $11,300
NORTHWESTERN UNIVERSITY, Evanston, IlL ;
Myron L. Bender ; Mechanisms of the Hydro-
lytic Reactione of Carbowxylio Acid Deriva-
tives; 3 years; $42,400

Arthur A. Frost; Quanitum Mechanical
Electronic Energy Calculations of Simple
Moleculea; 1 year; $4,900

Arthur A. ¥rost; Analytical Mass Spec-
trometer; 1 year; $25,000

Herman Pines; Base Catalyzed Reactions
of Hydrocarbons and of Related Compounds,
3 years; $33,200
UNIVERSITY O0F NOTRR DAME, Notre Dame,
Ind.; Ernest L. Eliel; Reaction of Organic
Substrates with Metal Hydrides and Other
Organometallics; 3 years; $40,900
OHI0 STATB UNIVERSITY RESEARCH FOUNDA-
TION, Columbus; Daryle H. Busch; Adsym-
metric Processes Involving Optically Active
Compled Inorganic Compounds, 2 years;
$40,800

Alfred B. Garrett; Flash Photolysis of
Hydrides and Owidizing Agents; 2 years;
$24,600

Harold Shechter; Reactions of Carbenes;
3 years; $43,800

Quentin Van Winkle; Electronic Proper-
ties of Chlorophyll Films; 2 years; $34,400

Melville L. Wolfrom ; Acyclic Derivatives
of the Sugars as Intermediates in Synthesis;
8 years; $37,000
OKLAHOMA STATE UNIVBRSITY, Stillwater;
Leon H. Zalkow ; Stereochemistry of Tetra-
carbocyclic Compounds Containing g Bicyclo

(8,2,1) or Bicyclo (2,2,2) Ring System; 2

years; $13,900
UNIVERSITY OF OKLAHOMA RESEARCH INSTI-
TUTE, Norman ; Harold E. Affsprung ; Onium
Type Cations as Analytical Reagents; 2
years ; $13,400
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OREGON STATE UNIVERSITY, Corvallis; Bert
B. Christensen; High-Resolution Infrared
Spectrometer; 1 year; $8,000

W. H. Slabaugh; Surface Ohemistry of
Graphite Reconstituted from Graphite Oxide;
1 year; $5,000
UNIVERSITY OF OREGON, Eugene ; Virgil Boe-
kelheide; Aromatic Molecules Containing
Functional Groups Internal to the w-Electron
Bystem ; 2 years; $52,200
PENNSYLVANIA STATE UNIVERSITY, Univer-
sity Park; 1. C. Hisatsune ; Trapping of Un-
stable Chemical Species in Iomic Mairices;
2 years; $15,100

C. David Schmulback and Frank Dachille ;
Effect of Pressure Upon the Optical Activity
of Crystalline Inorganic Compounds; 2
years; $18,700

Robert W. Taft, Jr.; Electronic Interac-
tions of Substituents in Aromatic Systems;
$3,120

Thomas Wartlk; Time of Flight Mass
Spectrometer ; 1 year; $30,000
UNIVERSITY OF PITTSBURGH, Pa; Elmer L.
Amma ; Structure and Theory of Metal-Ion-
Aromatic Complexes; 2 years; $23,300

Edward M. Arnett; Stabilities of Mole-
cules, Ions, and Radicals; 3 years; $31,000

Johannes F. Coetzee; Properties of Elec-
trolytes in Nitriles as Solvents; 3 years;
$27,300

Henry 8. Frank and T. H. Dunkelberger;
Relation of Structure to Properties in Liguid
Bolutions; 2 years; $23,300

C. A. Hollingsworth ; Effects of Solute-
Solvent Interaction on the Reactivities of
Some Grignard Reagents; 2 years; $20,200

G. A. Jeffrey; X-Ray Diffraction Equip-
ment; 1 year; $21,100

William B. Kehl and G. A. Jeffrey ; Com-
puter Programming for Crystal Structure
Analysis; 2 years ; $43,200
POLYTECHNIC INSTITUTE OF BROOKLYN,
Brooklyn, N.Y.; Ernest I. Becker ; Physical
Chemistry of the Grignard Reaction ;5 38
years ; $43,800

C. G. Overberger ; Preparation and Oxida-
tion of Cyclic 1,1 and 1,2-Substituted Hy-
drazines, Cyclic Azo Oompounds; 3 years ;
$33,800
PRINCETON UNIVERSITY, Princeton, N.J.;
Charles P. Smyth; Intramolecular Motion ;
3 years ; $36,700
PURDUD RESEARCH FOUNDATION, Lafayette,
Ind.; R. E. Davis; Reactions o) Elemental
Bulfur; 2 years ; $13,200

Norbert Muller ; High-Resolution Nuclear
Magnetic Resonance Spectrometry; 2 years ;
$32,600
UNIVERSITY OF REDLANDS, Redlands, Calif.;
John L. Abernethy; Resolutions and Partial
Asymmetric Syntheses in Enzyme-catalyzed
Reactions between Amido Acids and Other
Basio Compounds; 1 year ; $360
RENSSELAER POLYTRCHNIC INSTITUTE, Troy,
N.Y.; Sydney Ross; Micelle-Iodine Compler
in Aqueous and Non-Aqueous Solutions; 2
years ; $10,600
RESEARCH FOUNDATION OF STATE UNIVER-
SITY OF NEW YORK, Albany; Barry M. Gor-
don, Oyster Bay; A Kinetic Investigation of
Fast Electron-Transfer Reactions Between
Oomplex Ions in Aqueous Solution; 2 years;
$12,000



William J. le Noble, Oyster Bay; Effect
of High Pressure on Chemical Reactions in
the Liquid Phase; 2 years; $19,300

Conrad Schuerch, Syracuse; Stereoisom-
erism of Vinyl Polymers; 2 years; $12,300

Michael Szware, Syracuse; Anionic Poly-
merization; 3 years; $105,100
RESEARCH INSTITUTE OF TEMPLE UNIVER-
81TY, Philadelphia, Pa.; Aristid V. Grosse;
High Temperature Inorganic Chemisiry;
1 year; $28,400
RuTeBRS, THE STATE UNIVERSITY, New
Brunswick, N.J.; Donald B. Denney; Phos-
phorug Containing Compounds as Useful In-
termediates in Organic Reactions; 2 years;
$26,300

Sldney Toby; Photochemical Btudy of
Some Gas-Phase Methyl Radical Reactions;
3 years; $22,000
SACRAMENTO STATE COLLEGE FOUNDATION,
Sacramento, Calif.; Rodney J. Sime; Heter-
ogenous Equilibria of Some Group V Metal
Halides; 2 years; $5,500
SAINT MARY’S CoLLE¢®B, Winona, Minn.;
Brother H. Philip; Structure of Carbenes
and Carbene Rearrangements; 8 Yyears;
$11,500
UNIVERSITY OF SAN FrANcIsco, Calif,; G. E.
McCasland ; Stereochemisiry of the Cycli-
tols; 2 years; $25,600
SaN Josp STATE CoLLEGE, San Jose, Callf.;
Ralph J. Fessenden; Studies on Syntheses
ot Rilicon-Heterocyclic Systems; 2 years;
$10,900
SmitHE CoLLEGE, Northampton, Mass,; Mil-
ton D. Soffer; Synthetic and Structural In-
vestigations of Natural Products; 3 years;
$27,700
UNIVERSITY OF SOUTHERN CALIFORNIA, Los
Angeles ; Ronald F. Brown; Effects of Gem-
Substituents on the Rates and Equilibria of
Ring Closure Reactions; $2,800

Ronald F. Brown ; Prism-Grating Infrared
Spectrometer; 1 year; $12,000

Edgar Warnhoff ; Rearrangement of alpha-
Bromocholestanone Derivalives; 2 years;
$19,500
UNIVERSITY OF SOUTH CAROLINA, Columblia ;
Richard Layton; Substitution Reactions of
Palladium (II) Complexes; 2 years; $11,700
STANFORD UNIVERSITY, Stanford, Calif.; Eric
Hutchinson ; Solubilization in Micellar Solu-
tions ; 8 years ; $42,200

Wiiliam 8. Johnson ; Snythesis of Steroids
and Terpenoid Types and Related Studies;
3 years ; $106,500

Victor W. Laurie; Microwave Studies of
Small Polyatomic Molecules; 3 years;
$41,300

William H. Orttung; Properties of Solu-
tions of Amino Acids Under Pressure; 8
years ; $19,400

Glenn H. Spencer, Jr.; High Resolution
Rovibronic Studies of Vapor Phase Oplical
Spectra; 1 year ; $8,900
STATE TUNIVERSITY OF IowaA, Iowa City;
Norman C. Baenziger; Structures of Inter-
metallic Compounds; 2 years; $23,000

Ronald T. Pflaum ; Substituted Ozimes as
Analytical Reagents; 3 years; {$18,700
SYBACUSE UNIVERSITY, RESEARCH INSTITUTE,
Syracuse, N.Y.; W. A. Baker, Jr.; Speotra
and Magnetic Propertics of Metal Complexes

616679—61———15

Having Tetragonal Symmetry;
$16,600

Henry E. Wirth ; Therodynamic Properties
of Miwtures of Electrolytes; 3 years; $29,700
UNIVERSITY Op TENNBSSEE, Knoxville; Wil-
liam H. Fletcher; Vibration-Rotation Spec-
tra and Molecular Force Fields; 8 years;
$48,200

C. W. Keenan and Jerome F. Eastham;
Kinetics of Alkali Metal Reactions in Liguid
Ammonia; 2 years ; $13,400
TexAs TECHNOLOGICAL COLLEGER, Lubbock;
Henry J. Shine; Rearrangement of Hetero-
cyclic and Vinyl-aromatic Hydrazo Com-
pounds ; 2 years; $16,600
UNiveErsITY oF Texas, Austin; Gilbert H.
Ayres ; Analytical Chemistry of the Platinum
Elements ; 3 years ; $22,900 .

Philip S. Bailley; Effect of Solvent and
Catalyst Types on the Reactions of Ozone
with Organic Compounds; 2 years; $27,000

Allen J. Bard; Effects of Secondary Re-
actions in Controlled Potential Coulometry;
2 years; $17,600

Jefferson C. Davis, Jr., Joseph J. Lagowski,
and Rowland Pettit ; Nuclear Magnetic Reso-
nance Studies of Association and the
Chemistry of the Group III Elements; 1
year ; $30,000 X

Joseph J. Lagowskl; Ionic Equilidria in
Anhydrous ILiguid Ammondia,; 2 years;
$10,200

Royston M. Roberts; Reactions of Alkyl-
benzenes in the Presence of Lewis Acids; 8
years ; $20,300

L. J. Slutsky ; Surface Chemistry of Quartz
Single Crystals; 2 years; $14,500
TULANE UNIVERSITY, New Orleans, La.;
Hans B. Jonassen and Robert T. Nieset;
Charge-Transfer Interaction Between Aro-
matic Diazonium Salts and Inorganic
Halides: A Physical Study; 2 years, $18,700
UNIVERSITY OF UTAH, Salt Lake City; James
M. Sugihara ; Synthesis and Properties of
3-Ketoses; 2 years ; $12,400
VANDERRBILT UNIVERSITY, Nashville, Tenn.;
Thomas W. Martin; Chemical Studies by
Flagh Photolysis and High Magnetic Fields;
2 years ; $38,200

Howard E. Smith and Arthur W. Inger-
goll ; Optically Active Primary Amines and
Their Absolute Configurationg; 2 years;
$13,600
UNIVERSITY OF WASHINGTON, Seattle; Alden
L. Crittenden; Effects of Surface Condition
on Voltammetry at Solid Microelectrodes; 2
years ; $20,300

B. 8. Rabinovitch; Kinetic Studies of
Homogeneous Unimolecular Reactions; 2
years ; $31,800
WASHINGTON AND LBE UNIVERSITY ; Lexing-
ton, Va.; James K. Shillington; Reagents
for the Resolution of Racemic Carbonyl Com-
pounds; 2 years; $9,400
WAYNE StaTE UNIVERBITY, Detroit, Mich.;
Norman A. LeBel; Addition of Niirones to
Olefing; 8 years ; $27,200

John P, Oliver; Organogallium Com-
pounds ; 2 years; $19,200

Calvin L. Stevens ; Gem-Dihalides from the
Hofman Degradation Reaction,; 1 year;
$11,700
WESLEYAN UNIversity, Middletown, Conn.;
William H. Brown; Chemistry of 1-Methyl-
bicyclo-[8.1.1]-heptan-6-one and 1-Methyl-
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2 years;



dicyclo-[2.1.1]-hewan-5-one; 3 years: $18,-
300

WESTERN CAROLINA CoLLecE, Cullowhee,
N.C.; Louls W. Clark; Kinetic Studies on the
Decarbozylation of Unstable Acids in Non-
AgQueous Solvents; 2 years; $10,700
WiLLIAM MARSH Rice UNIVERSITY, Houston,
Tex. ; Robert F. Curl, Jr.; Molecular Micro-
wave Spectra and Equilibrium Conforma-
tion; 2 years; $16,200
WiLLIAMS COLLEGE, Williamstown, Mass.;
J. Hodge Markgraf ; Rearrangement of Pyri-
dine N-Oxide; 2 years; $9,600
UNIVERSITY OF WISCONSIN, Madison; C. D.
Cornwell ; Microwave and Radiofirequency
Spectroscopy; 8 years; $31,700

Lawrence F. Dahl; Structural Studies of
New Transition Metal Compounds; 2 years;
$38,100

David M. Lemal; Compounds Containing
Interlocked Rings; 8 years; $22,300

John L. Margrave ; Gas-Solid Interactions
at High Temperatures; 2 years; $43,300

Irving Shain; Rates and Mechanism of
Organic Electrode Reactions; 3 years;
$32,400
YaLe UNIVERSITY, New Haven, Conn.; Basil
G. Anex; Electron Dynamics of Highly AD-
sorbing Crystals and Studies in Theoretical
Quantum Chemistry; 2 years; $30,600

Benton B. Owen; The Piczochemisiry of
Electrolytic Solutions; 2 years; $30,900

DEVELOPMENTAL BIOLOGY
ALBION COLLEGE, Alblon, Mich.; Pearl Liu
Chen; Cytology of Stireptomyces; 2 years;
$8,200
AMERICAN UNIVERSITY OF BEIRUT, Beirut,
Lebanon ; Joseph M. Butros; Differentiation
of Posterior Fragments of Chick Blasto-
derms; 8 years; $9,600
BERMUDA DBIOLOGICAL STATION FoR RE-
SEARCH, INC., St. George’s West, Bermudas ;
W. G. Bruce Casselman and Ronald R. Cow-
den; Cytochemical Studies of Development;
2 years; $5,000
BoYcp THOMPSON INSTITUTE FOR PLANT RE-
SEARCH, INC., Yonkers, N.Y.; Walter Tu-
lecke; Haploid Tissue Culiures from Flotw-
ering Plant Pollen; 2 years; $19,800
BRANDEIS UNIVERSITY, Waltham, Mass.;
Chandler M. Fulton ; Development Analysis
of a Colonial Hydroid; 2 years; $21,200

Philip A. St. John; In vitro Studies of
Planarian Cells; 2 years; $11,800
CALIFORNIA INSTITUTE OF TECHNOLOGY ; Pas-
adena; Anton Lang; Gébberelling in Plani
Development ; 2 years ; $68,500
UNIVERSITY OF CALIFORNIA, Berkeley; H. B,
Currier, Davis; Callose in Plant Cells; 2
years; $10,400

Richard M. Eakin; Ulirastiructure of the
Amphibian Embryo; 3 years; $36,100

Katherine Esau and Vernon I. Cheadle,
Davis; Comparative Sitructure of Phloem
Tissue; 8 years; $21,100

Julian Lee Kavanau; Ohemical Back-
ground of Cell Division; § years; $37,700

F. Murray Scott, Los Angeles; FElectron
Microscopic Studies of Plant Cells,; 2 years;
$19,600
CARLETON CoLLEGE, Northfleld, Minn.; Wil-
Ham H. Muir; Differentiation and Organic
Formation in Plant Tissues; 2 years; $7,700
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Ross L. Shoger; Some Properties of the
Chick Node; 2 years; $5,800
COLORADO STATE UNIVERSITY RESEARCH
FouNDATION, Fort Collins ; Herman Meyer ;
Morphological Study of the Brain of Citel-
lus; 2 years; $8,400
UNIVERSITY OF CoLORADO, Boulder; Douglas
B. Kelly ; Cellular Differentiation of the Am-
phibian Pineal Body; 3 years; $8,200
Stuart W, Smith; Purine: Pyrinmidine Ra-
tios of Differentiating Cells; 1 year; $7,500

CoLunBiA UNIVERSITY, New York, N.Y.; L. C.
Dunn and Dorothea Bennett ; Developmental
Effects of Genetic Factors in Mammals; 2
years ; $32,900

Betty C. Moore and Arthur W. Pollister;
DNA, RNA, and Proteins in Early Differen-
tiation; 2 years ; $18,100
DARTMOUTH COLLEGE, Hanover, N.H.; Wil-
llam W. Ballard; Morphogenetic Movements
in Fish Embryos; 2 years; $39,200
EMmorY UNIVERSITY, Atlanta Ga.; Geoffrey
H. Bourne; ILnzyme Activity in Cells of
Young and Old Animals; 1 year; $16,600

FLorIDA STATE UNIVERSITY, Tallahassee;
George W, Keitt, Jr.; Control of Growth
and Differentiation in Plants; 2 years;
$19,100

GRINNELL COLLEGE, Grinnell, Iowa ; Guiller-
mo Mendoza; Reproduction in the Goodei-
dae; 2 years ; $11,200

Haverrorp CoLLEGE, Haverford, Pa.; Fliza-
beth Ufford Green ; RNA Differentiation Dur-
ing Growth and Development; 2 years;
$21,000

Howarp UNIVERSITY, Washington, D.C.;
John P. Rlier; Organization of Vascular
Tissues in Planis; 2 years ; $25,600

UNIVERSITY OF IDAHO, Moscow; Lorin W.
Roberts; Differentiation of Wound-Xylem
Cells; 2 years ; $9,800

UNIVERSITY OF ILLINOIS, Urbana; Herbert
Stern; Metabolic Regulation of Nuclear Di-
vigion » 3 years; $63,100

JoENS HOorRINS UNIVERSITY, Baltimore, Md. ;
Konrad Keck; Systems Controlling Protein
Specificity in Acetabularia; 3 years; $44,300
KeNYoN COLLEGE, Gambier, Ohio; Francis
W. Yow; Morphogenesis in Euplotes Eury-
stomus; 2 years; $7,400

LoNG BEACH STATE COLLEGE FOUNDATION,
Long Beach, Calif.; James H. Menees ; Mor-
phogenesis and Differentiation in Insect Em-
bryos; 2 years ; $14,000

LOUISIANA STATE UNIVERSITY AND AGRICUL-
TURAL AND MECHANICAL COLLEGE, Baton,
Rfo;ge H W:lléelM. Reams, Jr. ; Differentiation
0 gment Cells in the PET Mouse; 2 years:
$13,700 s o yeanss
UNIVERSITY OF LOUISVILLE, Ky.; Calvin A.
Lang; Respiratory Enzyme Development in
the Mammal; 2 years; $40,900

LoyoLa UnN1veERSITY, Chicago, IIl.; Harry
Wang; 8ize and Growth Rate of Feathers s
2 years; $8,000

LuBBocK CHRISTIAN COLLEGE, Lubbock, Tex. ;
Norman Hughes; Zarly Development of
Scaphiopus Bombifrons and Scaphiopus
Hammondii; 2 years; $5,200

MARQUETTD UNIVERSITY, Milwaukee, Wis.;
W. F. Millington; Shoot Development in
Perennial Plants; 3 years; $82,000



Walter G. Rosen and Kenneth A, Sieges-
mund ; Growth and Chemotropism of Pollen
Tubes; 2 years; $31,800

John W. Saunders, Jr.; Ectoderm-Meso-
derm Interactions in Limb Morphogenesis, 5
years; $60,900
MASSACHUSETTS INSTITUTE OF TECHNOLOGY,
Cambridge ; Eugene Bell ; Limb Development
and Cellular Differentiation; 2 years;
$103,000
MgRCY INBTITUTE FOR BIOMEDICAL RE-
SRARCH, Denver, Colo.; V. L. van Breemen ;
Interfibrillar Membrane Systems in Striated
Muscle, 1 year ; $44,600
MiaM1 UNIVERSITY, Oxford, Ohlo; Charles
Heimsch; Developmental Root Anatomy;
1 year; $1,700
UNIVERSITY OF MICHIGAN, Ann Arbor; P. B.
Kaufman ; Mechanism of Stem Elongation in
Gragses; 2 years; $18,400
UNIVERSITY OF MINNESOTA, Minneapolls;
Norman S. Kerr; Developmental Biology of
the True Slime Mold, Didymium Nigripes; 2
years ; $37,400
MiIsSOURI BOTANICAL GARDEN, St. Louis;
Norton H. Nickerson; Growth Pattern
Changes in Maize; 1 year; $7,100
New YORK BoTANICAL GarDEN, New York,
N.Y.; Richard M. Kleln; Interaction of Ul-
traviolet and Viaible Radiation on Plant
Growth, 8 years; $20,600
UNIVERSITY OF NORTH CAROLINA, Chapel
Hill; Max H. Hommersand; Cellular Dif-
ferentiation in COhlamydomonas; 2 years;
$24,300
UNIVERSITY OF NORTH DakoTA, Grand Forks,
John J. Taylor ; Electron Microscopic Study
of Developing Epithelium ; 8 years; $58,000
NORTHWESTERN UNIVERSITY, Evanston, Ill.;
Shirley C. Tucker; Ontogenetic Basis for
Whorls; 2 years; $20,800

Joan M. Whitten; Insect Growth and
Metamorphosis; 2 years; $18,800
UNIVERSITY OF OREGON, Eugene ; Sanford 8.
Tepfer; Developmental Changes in Apices
of Flowering Plants; 3 years; $83,800
UNIVERSITY OF OREGON MEDICAL SCHOOL,
Portland ; R. L. Bacon; Immunoeleciropho-
retio Analysis of Echinoderm Development;
2 years ; $23,500
UNIVERSITY OF PALERMO, Palermo, Italy;
Alberto Monroy ; Ontogenesis of Hemoglobin
in the Chick; 3 years; $26,300
UNIVERSITY OF PENNSYLVANIA, Philadelphia ;
Ralph O. Brickson; Oell Division and Cell
Growth in Higher Plants; 8 years; $31,700

Howard Holtzer ; Studies of Chondrogene-
sis and Myogenesis; 5 years; $70,500

Lionel Jaffe; Orientation of Cell Growth
by Polarized Radiant Energy; 214 years;
$26,800
UNIVERSITY OF PITTSBURGH, Pa.; Joan Eiger
Gottlieb ; Study of Factors in Normal 8hoot
Growth of Vasculer Plants; 134 years;
$9,500
PurDUE RESEARCH FOUNDATION, Lafayette,
Ind.; J. 8. Lovett; Morphogenesfs in the
Aquatio Fungus Rhizophlyctis; 2 years;
$19,000 '

F. H. Wilt ; Molecular Biology of Differen-
tiation; 8 years; $75,400

8. N. Postlethwait and O. H. Nelson;
Characterization of Normal Development in
Maize,; 8 years; $44,900
Reedp COLLEGE, Portland, Oreg.; Margaret J.
Watkins; Measurement of Ohromosomal
Mass During Cell Division; 2 years; $11,000

RESEARCH FOUNDATION OF STATE UNIVERSITY
oF NEw YORK, Albany ; Wilfred A. Cote, Jr.;
Syracuse ; Ultrasiructure of Wood Cells; 2
years; $7,800

Frederick H. Truscott; Morphogenesis in
the Genus Cuscuta,; 3 years; $9,200
UNIVERSITY OF ROCHESTER, N.Y.; Willlam
B. Muchmore; Immunochemical Studies of
Muacle Development,; 2 years; $28,700
RoCKEFELLER INsTITUTE, New York, N.Y.;
Sam Granick; Studies Toward the Growth
and Differentiation of Ohloroplasts in Vitro,;
2 years ; $34,400

Keith R. Porter ; Weall Formaiion in Cells
of Meristematic Plant Tésaue,; 1 year;
$17,300

Ulrich Naf; Chemical Nature and Mode
of Action of a Specific Inducer of the An-
theridium in Ferna; 3 years; $60,100
UNIVERSITY OF SASKATCHEWAN, CANADA;
Taylor A. Steeves; Leaf Development in
Vascular Plants; 1 year ; $5,900
SxmiTH CoLLEGE, Northampton, Mass.; Da-
vid A. Haskell ; Origin and Development of
Growth Centers in the Plant Embryo; 2
years; $18,500

Elizabeth S. Hobbs; Argentophilic Struc-
tures of Certain Ciliated Protozoa; 1 year;
$3,000
UNIVERSITY OF 8SourTH FLORIDA, Tampa;
Jerome 8. Krivanek; Chemical Analyses of
the Developing Rlime Mold, Dictyostelium
discoideum ; 1 year; $13,600
UNIVERSITY OF SOUTHERN CALIFORNIA, Los
Angeles; John W, Mehl; Proteins in Cyto-
plasmio Oleavage; 2 years; $16,800
SOUTHERN JLLINOIS UNIVERSITY, Carbon-
dale; Margaret Kaelser; Proportions of
Anatomical Components in Plant Struc-
tures ; 2 years; $3,000
STANFORD TUNIVERSITY, Stanford Calif.;
Donald L. Stilwell, Jr.; Growth, Deformi-
ties and Vascularization of the Vertebral
Column ; 2 years ; $25,900
STaTe UNIVERSITY OF SouTH DAKOTA, Ver-
million; Donald G. Dunlap; Comparative
Morphology of Hind Limb Muscles in Sali-
entia; 2 years; $10,800
SYRACUSE UNIVERSITY, N.Y.; Thomas S. Ar-
gyris; Mechanism of Hair Growth Stimu-
lation During Hair Regeneration; 8 years;
$43,800
TeEMPLE UNIVERSITY, Philadelphia, Pa.;
Mann-Chiang Niu; Induction of Specific
Protein Synthesis; 1 year ; $25,600

Mann-Chiang Niu; Induciion of Bpecifio
Protein Synthesis by RNA ; 2 years; $36,700
TEXAS AGRICULTURAL EXPERIMENT STATION,
College Station; J. Nevin Weaver; Nutri-
tional Factors in Dimorphio Differentiation
of the Honeybee; 2 years; $17,700
UNIVERSITY OF VIRGINIA, Charlottesville;
James B. Kindred; Histological Studies of
Vertebrate Blood Cells; 1 year; $3,200
WaBAsSH CoLLegE, Crawfordville, Ind.; C.
Francis Shutts; In Vitro Embryogencsis in
Anglosperms; 8 years; $12,800
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UNIVERSITY OF WASHINGTON, Seattle; Alex
J. Haggis; Study of DNA of Selected Oells
of Rana pipiens Embryos; 2 years; $20,700

Arthur H. Whiteley ; Developmental Phyas-
fology of Marine Invertebrates,; 4 years;

8,0
WASHINGTON UNIVERSITY, St. Louls, Mo.;
R. Levi-Montalcini, V. Hamburger, and P.
Angelettl; Analysis of a Nerve Growith-
Promoting Agent and its Antiserum on the
Bympathetic System of Mammals; 8 years;
$132,400
WAYNE STATE UNIVERSITY, Detrolt, Mich,;
Werner G. Heim ; Ontogenesis of Mammalian
Serum Proteins; 2 years; $23,300
WELLESLEY COLLEGE, Wellesley, Mass. ; Alice
Louise Bull; Effect of GQenetic Disturbances
on Drosophila Development; 2 years; $8,200
WBSLYAN UNIVERSITY, Middletown, Conn.;
Earl D. Hanson ; Role of Ribonucleic Acid in
Nucleocytoplasmio Interaction; 2 years;
$18,200

8. Meryl Rose; Specific Inhibition during
Development; 1 year ; $14,900
WIiLKES COLLEGE, Wilkes-Barre, Pa.; Fran-
cis J. Michelini; Analysis of Leaf Qonstitu-
ents During Development; 2 years; $11,800
WINTHROP COLLEGE, Rock Hill, 8.C.; John
A. Freeman ; Differential Functional Longev-
ity of Gametes; 2 years; $3,200
UNIVERSITY OF WISCONSIN, Madison; Ray
F. Evert ; Phloem Structure in Woody Dicot-
yiledons; 2 years; $20,600
Yars UNivERsITY, New Haven, Conn.;
Donald F_ Poulson ; Physiological and De-
velopmental Studies on Drosophila; 3 years;
$60,600

Ian K. Ross; Heterothallism and Homo-
thallism in the Myzomycetes; 1 year; $8,000

Ian M. SUSSEx; Morphogenesis in the
8hoot of Vascular Plants; 3 years; $25,200

J. P. Trinkaus ; Histogenetic and Contact
8pecificity of Differentiating Cells; 2 years ;

,000

YuSHIVA UNIVERSITY, N.Y, N.Y.; Lois J.
Smith; Mechanisms of Normal and Abnor-
mal Development; 2 years; $10,800

EARTH SCIENCES

GBRALD MARTIN, Richmond; Glacial and
Inter-Glacial Stratigraphy of the Alpa for
the Purpose of Comparison with that of
the Rocky Mountains; 11 months; $11,090
AMERICAN COMMITTER FOR THE WEIZMANN
INSTITUTE OF SCIENCE, N.Y., N.Y.; C. L.
Pekeris, Rehovoth, Israel; Determination
of the Tides in the Real Oceans; 2 years;
$238,700

AMERICAN MUSEUM OF NATURAL HISTORY,
New York, N.Y.; Brlan H. Mason; The
Mineralogy and COhemical Composition of
Btony Meteorites; 3 years; $30,130

UNIVERSITY OF ARIZONA, Tueson; Paul
Damon; Geochemical Dating; 2 Yyears;
$34,800

UNIVERSITY OF ARKANSAS, Payetteville ;

Paul K. Kuroda ; Trace Elements én Meteor-
ites; 2 years; $57,000

BrierAM YoUNe UNIVERSITY, Provo, Utah;
Marion T. Millett; Glacier Termini Study:
Southern Alaska 1961, 3 months; $9,500
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BRYN MAwr CoLLreB, Pa.; Edward H. Wat-
son; X-ray Diffractometer Unit; 1 year;
$6,300
CALIFORNIA INSTITUTE OF TECHNOLOGY,
Pasadena ; Egon T. Degens ; Geochemical In-
vestigations of Some Organic COonstituents
in Sediments; 1 year; $9,100

Richard H. Jahns; Pegmatite Genesis
Through Oontrolled Laboratory Synihesis;
1 year; $8,160

Claire C. Patterson; Construction of a
Mass Spectrometer; 1 year; $33,600

Robert P. Sharp; Glaciological Research
on Valley Ice Streams; 2 years; $18,400

UNIVERSITY OF CALIFORNIA, Berkeley: G. H.
Curtis and J. F. Evernden ; Potassium-Argon
Dating of Minerals and Rocks; 2 years;
$55,900

Albert E. J. Engel; Variations in the
Properties of Metamorphic Rocks and Con-
stituent Minerals as a Function of the Kind
and Degree of Metamorphism; 3 years;
$31,000

Herbert B. Hawkes, Trace Element Dis-
persion in Igneous Rocks; 2 years; $21,000

J. W. Johnson and Parker D. Trask, Dy-
namics of Nearshore Sediment Movement;
2 years; $75,000

Charles Meyer and Willlam 8. Fyfe;
Norelco Electron Probe; 1 year; $52,300

Margaret K. Robinson; Computation of
Seasonal Variation in Sea Temperature from
Incomplete Time Series; 1 year ; $14,000

Hans E. Suess; Natural Radiocarbon
Measurements; 3 years; $74,200

Francis J. Turner; Fabrics of Deformed
Rocks and Minerals; 2 years; $29,850

Stanley H. Ward; Polarizations of Natu-
ral Magnetic Fields by Major Geologio Struc-
tures; 1 year; $15,000

Emile A. Pessagno, Jr., Davis; Study of
the Upper Oretaceous Planktonic Forami-
nifera of the Gulf Coastal Plain; 8 years;
$16,500

Harmon Craig, La Jolla; Isotopio Ocean-
ography and Meteorology ; 2 years; $55,200

Robert L. Fisher, Richard P. Von Hergen,
Willlam R. Riedel and Gustaf Arrhenius,
La Jolla; Acquisition and Modification of
Sonar Pingers; 1 year; $18,885

John A. Knauss and John D, Isaacs, La
Jolla; Study of the Oromwell Current s 1
year; $53,400

Francis P. Shepard, La Jolla: Submarine
Oanyon Charting; 3 years; $25,800

Tjeerd H. Van Andel and Joseph R. Cur-
ray, La Jolla; Sediments and Post-Pleisto-
cene History of Continental Shelves; 2
years; $50,000

William G. Van Dornm, La Jolla: Long
Period Wave Stations on Pacific Islands s
2 years; $59,700

W. 8. Wooster, La Jolla; Investigations
of the Peru Current System; 1 year; $56,000
UNIVERSITY OF CALIFORNIA, Los Angeles ;
David T. Griggs, Los Angeles: Plasticity at
High Temperatures and Pressures s 2 years;
$51,5600

George W. Wetherill, Los Angeles; Geo-
chranology Using Radiotsotopes S 2 years;
$66,150

W. F. Libby, Los Angeles; Radiocarbon
Dating Method and New Dating Methods of
Longer Time Scale; 3 years; $70,000

Richard V. Fisher, Santa Barbara ; Phys{-
cal and Biostratigraphio Investigation of the



John Day Formation, Oregon; 2 years;
$14,150
CARNEGIE  INSTITUTION OF WASHINTON

Washington, D.C.; Merle A. Tuve; Seismic
and Gravity Studies of the Andes; 2 years;
$40,000
UNIVERSITY Oop CHICAGO, Chicago, IIl; Ed-
ward Anders; Meteorite Studies; 3 years;
$39,800

Robert N. Clayton; Oxzygen Isotope Frac-
tionation; $4,800

Joseph V. Smith; Amphibole, Pyroxene,
and Bulfide Mineralogy; 2 years; $40,000
UNIVERSITY OF CINCINNATI, Cincinnati, Ohio;
Willlam F. Jenks; X-ray Diffractometer for
the Solution of Certain Mineralogical,
Petrological, and Sedimentological Prob-
lems; 1 year; $16,000
UNIVERSITY O COLORADO, Boulder; Don L.
BEicher; COretaceous Foraminifera in the
Rocky Mountain Area; 2 years.; $8,100
CoLumBIA TUNiversiTY, New York, N.Y.;
David B. Ericson; Lithological and Micro-
paleontological Investigation of Ocean Sedi-
ment Cores; 3 years; $40,700

Maurice Ewing ; Support of the Research
Vessel VEMA ; 6 months ; $240,000

James R. Heirtzler; Geomagnetic Micro-
pulsation Studies; 18 months; $25,000

Jack B. Oliver; Installation and Operation
of Additional Earth Strain Meters in a
T'ectonically Inactive Area; 2 years; $43,000
CorNELL UNIVERSITY, Ithaca, N.Y.; Philip
M. Orville; Investigation of Feldspars by
Hydrothermal Alkali Ion Ewxchange Tech-
niques; 3 years; $82,000
DPARTMOUTH CoLLEGE; Hanover, N.H.;
Robert C. Reynolds, Jr.; Salinity of Pre-
Cambrian Beas,; 2 years; $32,700
UNIVERSITY OF DBLAWARE, Newark ; John J.
Groot; A Palynological Investigation of the
Nonmarine Cretaceous Sediments of the At-
lantic Coastal Plain; 3 years; $15,240
EARLHAM COLLEGE, Richmond, Ind.; David
Telfair; The Radioactivity of Soils and Soil
Parent Materiala; 27 months; 33,750
FLORIPA STATE UNIVERSITY; Tallahassee;
George W. Devore; Optical Spectrographic
Equipment for Geochemical Investigations
of Minerals; 1 year; $25,000

Takashi Ichiye; Rotating Model Ezxperi-
ment on Circulation in the Gulf of Mexico;
2 years; $20,000

ForpHaM UNiveErsITY, New York, N.Y.;
Bartholomew Nagy ; Chromatographic
Effects in Sedimentary Rocks; 2 years;
$23,140

Norman O. Smith and Bartholomew Nagy ;
Solubility of Qases in Connate Water; 2
years; $21,340
FRANKLIN AND MarsHALL Corpreee, Lan-
caster, Pa.; Jacob Freedman; Stratigraphy
of the Wissahickon Schist; 10 months;
$16,000
UNIVERSITY OF GEORGIA, Athens; John H.
Hoyt and Vernon J. Henry, Jr.; Sedimenta-
tion, Siructure, and Development of Barrier
Islands; 2 years; $11,300
UNIVERSITY OF HAawall, Honolulu ; G. Donald
Sherman ; The Evaluation of Past Climates
as FEopressed in Fossil 8oils; 2 years;
$31,700

UNIVERSITY OF HoUSTON, Tex.; Max F.
Carmen, Jr.; Petrographic Study of Alkaline
Rocks 4in the Terlingua Area, Brewster
County, Tex.; 8 years; $29,500

Gene Ross Kellough ; Blosgtratigraphic and
Paleoecologio Study of Foraminifera of the
Upper Midway Group in East-Central Texas;
2 years; $11,500
UNIVERSITY OF ILLINOIS; Urbana; A. H.
Beavers; Characterization of Opal Phyto-
liths in Soils and Selected Plants; 2 years;
$21,400
INTERNATIONAL SEISMOLOGICAL SUMMARY,
Cambridge, England ; R. Stonely ; Support of
the International Seismological SBummary,
5 years; $50,000
Jouns HorriNg UNiveErsiTY, Baltlmore,
Md. ; Ernst Cloos ; X-ray Analysis of Natural
and Synthetic Minerals; 1 year; $15,600

Donald W. Pritchard, Design Study for a
Catamaran Oceanographic Vessel; 1 year;
$10,000
UNIVERSITY OF KANSAS, Lawrence; Louis F.
Dellwig; Depositional Processes in the
Salina Salt of Michigan and New York;
2 years; $9,400

A. B. Leonard ; Fossil Mollusca and Seeds
from Late Cenozoic Deposits of the Great
Plains Region of the United States; 3 years;
$15,900
KgNTUCKY RESBARCH FOUNDATION, Lexing-
ton; A. C. McFarlan and Edmund Nosow ;
Ordovician - Mississippian Stratigraphic
Problems in Kentucky and Vicinity ; 2 years;
$17,000
LaMAR STATE COLLEGE OF TECHNOLOY, Beau-
mont, Tex.; Saul Aronow; Pimple (Mima)
Mounds in the Gulf Coast Region of South-
eastern Texas and Southwestern Louisiana;
2 years; $15,540
LAWRENCB COLLEGE, Appleton, Wis. ; Willlam
F. Read; Meteorite Investigations in the
Wisconsin Area; 3 years; $3,420
Lenica UNIVERSITY, Bethlehem, Pa.; H, R.
Gault; X-ray Lquipment for Research in
Geochemistry; 1 year; $16,580
UNIVERSITY OF LoOUISVILLE, Ky.; James E.
Conkin; Silurian and Devonian Swmaller
Foraminifera of Kentucky and Southern In-
diana; 2 years; $6,200
MASSACHUSETTS INSTITUTE OF TECHNOLOGY,
Cambridge ; John Hower; Chemical Compo-
gition and Structure of Clay Minerals in
Recent and Ancient Sediments; 3 years,;
$27,800

Theodore R. Madden and Thomas Cant-
well ; Application of Electromagnetic Meas-
urements to Local and Regional Crustal In-
vestigations; 1 year; $20,000
UNIVERSITY OoF Miami, Coral Gables, Fla.;
J. Edward Hoffmelster ; Florida Ooral Reef
Studies; 1 year; $17,200

Cesare Emiliani, Miami; Paleotemperature
Research ; 3 years; $75,000

Friedrich F. Koczy; Oceanography and
Deep-8Bea Coring in the Caribbean; 1 year;
$40,000

Friedrich F. Koczy ; The Geochemistry of
Radioactive Elements in the Marine Environ-
ment; 1 year; $27,000

Friedrich F. Koczy: Distridbudion and
Vertical Transfer of Trace Elements in
Tropical Waters; 2 years; $50,000
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Friedrich ¥, Koczy ; Support of the Re-
search Vessel GERDA; 1 year; $35,000
UNIVERSITY OF MICHIGAN, Ann Arbor; Paul
L. Cloke; A Geochemical Investigation of
the Great Lakes,; 20 months; $70,000

John A. Dorr, Jr.; Pre-Pleistocene Fossil
Vertebrates in the Nommarine Tertiary of
Alaska; 2 years; $16,000

James H., Zumberge; Bottom Coring in
Lake Buperior; 15 months; $98,350
UNIVERSITY OF MINNESOTA, Minneapolis;
Paul W. Gast; Isotopes of Lead and Stron-
tium; $3,900

Willlam G. Phinney; Chemical Equilib-
rium Between Coexisting Phases in Ignecous
and Mectamorphic Rocks; 2 years; $16,100

D. H, Yardley; Trace Element Digiribu-
tion in a Swemp Environment; 2 years;
$25,500

Tibor Zoltal; Mineral Structure Deter-
minaiion; 2 years; $24,700
UNIVERSITY OF MI18SOURI, Columbia ; John F.
Hubert ; Petrology of Deep Sea Sands from
the Hudson Submarine Canyon Area, West-
ern North Atlantic; 2 years; $8,300
NATIONAL ACADEMY OF SCIENCES——NATIONAL
ResearcH CounciL, Washington, D.C. ; John
N. Adkins; Ezperimental Drilling in Deep
Water; 1 year; $130,665

G. D. Meid; Support of Coordinator, In-
dian Ocean Expedition; 14 months; $56,900
UNIVERSITY OF NEW MEXIco, Albuquergue;
Roger Y. Anderson; Climatic Cycles and
Patterns in Varved Sediments; 2 years;
$16,100
UNIVERSITY OF NORTH CAROLINA, Chapel
Hill; Ralph J. McCracken, Raleigh; Mobile
8oil Organic Matter and Its Interactions
with Clay Minerals and Sesquioxides; 3%
years; $14,700
OBERLIN COLLEGE, Oberlin, Ohfo; Kathryn
H. Clisby; Pleistocene-Pliocene Stratigra-
phy, Ban Augustin Plains, New Mewmico ;8
years; $30,500

Fred Foreman ; Pleistocene-Pliocene Stra-
tigraphy and Chronology; 1 year; $1,800
OHI0O STATE UNIVERSITY, Columbus; W, A.
Helskanen ; Publication of the Proceedings
of the SBymposium Geodesy in Space Age;
6 months; $2,400
OHI0 STaTE UNIVERSITY RESEARCE FOUN-
DATION, Columbus; Arthur J. Brandenber-
ger; Mapping Qlaciers in Western United
States; 1 year; $2,230

Richard P. Goldthwait; Structure in the
Staynant Ice of Burroughs Glacier, Glacier
Bay, Alaska; $6,000

Richard P. Goldthwalit; Origin of Glacial
Deposita in Crillon Glacier Area, Alaska; 1
year; $15,000
OREGON STATE CovriLEcE, Corvallis; Wayne
V. Burt; Oregon Oceanographic Studies s 1
year; $100,000

George 8. Kock; Distribution of Ore in
Metalliferous Veins; 3 years; $22,900

William H. Taubeneck; Evolution of the
Wallowa Mountains, Northeastern Oregon;
2 years; $30,000
PENNSYLVANIA STATE UNIVERSITY, Univer-
sity Park; Thomas ¥'. Bates; X-ray Amor-
phous Mineral Materials and Their Role in
the Weathering Process; 2 years; $40,000
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UNIVERSITY OF PENNSYLVANIA, Philadelphia ;
Elizabeth K. Ralph; C-14 Measurements of
Known Age Samples; 2 years; $22,200
PRINCETON UNIVERSITY, Princeton, N.J.;
William E. Bonini ; Seismic Crustal Measure-
ments; 2 years; $19,100

Harry H. Hess ; Geological and Geophysi-
cal Investigation of the Island of His-
panfola; 2 years; $37,440

Heinrich D. Holland; Solubility of Cal-
cite and Dolomite in Aqueous Solutions at
Temperatures up to 400° O; 2 years;
$29,800

Franklyn B. Van Houten; Paleomagnetic
Reversals in the Chugwaier Red Beds and
Iron Ozides in Red Beds as Paleomagnetic
Data; 2 years; $16,100
UNIVERSITY OF SOUTHERN CALIFORNIA, Los
Angeles; K. O. Emery; A Study of Mon-
terey Bay and Submarine Canyon,; 2 years;
$85,300

K. O. Emery and 8. C. Rittenberg; In-
vestigations on the Mohole Test Core; 1
year; $26,200
SouTHERN METHODIST UNIVERSITY, Dallas,
Tex.; James E. Brooks; The Devonian-Mia-
gigsippian Boundary Problem in North Cen-
tral Utah; 1 year; $38,100
StaNrorD UNIVERSITY, Stanford, Calif.;
Colin O. Hutton ; Geology of Nevis and St.
Christopher (St. Kitis); 8 years; $10,900
TBXAS AGRICULTURAL AND MECHANICAL RE-
SEARCH F'OUNDATION, College Station; Rich-
ard G. Bader; Investigation of Dissolved
Organic Sorption by Minerals in Natural
Waters; 3 years; $50,000

Richard G. Bader; Purchase of Surface
Sonar Thumper,; 1 year ; $6,000

Hugh J. McLellan; Aid for Operating a
Research Vessel for Basic Btudies in Physi-
cal Oceanography and Marine Geophyegics;
1 year; $40,000
UNIVERSITY OF TExAS, Austin; Willlam R.
Muehlberger; Magnetic and Gravimetric
Burvey of Subsurface Ouachita Fold Belt in
COeniral Texas; 1 year; $2,800
UNIVERSITY OF ToORONTO, Canada; G. B.
Langford; Study of the Limnology of the
Great Lakes; 3 years; $115,000
TULANE UNIVERSITY OF LOUISIANA, New Or-
leans ; Roy A. Macdiarmid ; The Use of Ther-
moluminescence as a Prospecting Guide Jor
Hydrothermal Ore Deposits; 2 years;
$12,240
U.S. GBOLOGICAL SURVEY, U.S. DEPARTMENT
OF INTERIOR, Washington, D.C.; Thomas B.
Nolan; United States Geological Survey
Cooperation in Experimental Drilling Pro-
gram (Project Mohole); 1 year; $8,700
U.8. DEPARTMENT OF THE NAVY, OFFICE OF
NAvVAL RESEARCH, Washington, D.C.; H. E.
Ruble; Committee on Oceanography of the
National Academy of BScience; 1 year;
$16,500
U.S. NavY HYDROGRAFHIC OFFICE, Washing-
ton, D.C.; K. C. Stephan; Natfonal Oceanog-
raphio Dala Center; 1 year; $48,000
SMITHSONIAN  INSTITUTION, Washington
D.C.; Edward L. Fireman; Rare Gases in
Meteorites; 2 years; $25,000
VIRGINIA POLYTECHNIC INSTITUTE, Blacks-
burg ; Richard V. Dietrich; Banded Gnesse-
es; 2 years ; $4,275



Grant W. Thomas; Electrolyte Imbibition
by Boils; 8 years; $198,000
UNIVERSITY OF WASHINGTON, Seattle; Ker-
mit B. Bengtson; Glaciological Siudies in
Glacier Bay National Monument, Alaska;
1 year; $4,500

P. B. Church; Aerial Reconnatfssance and
Photography of Glaciers in Alaska and Weal-
ern United States; 2 years; $31,000

Arthur W. Fairhall, Radiocarbon Conient
of Sequoia Wood; 30 months; $24,000

R. H. Fleming and R. G. Paquette;
Anchored Telemetering Buoy; 3 JYears;
$207,100

R. H. Fleming; Leasing of Off-Campus
Building for Expansion of Oceanographic
Research Laboratories; 3 years; $10,100

Maurice Rattray, Jr.:; Continuation of
Oceanographic Model RStudies of Puget
Sound; 1 year; $26,200
WASHINGTON STATE UNIVERSITY, Pullman;
Ronald X. Sorem; Mineralogical Study of
Oertain Manganese Owxide Ore Deposits in
Washington; 2 years; $10,850
WASHINGTON UNIVERSITY, St. Louls, Mo.;
Henry N. Andrews, Jr.; Studies of Ameri-
can Paleozoic Plants; 8 years; $17,780

H. LeRoy Scharon; Paleomagnetic In-
veatigation of the 8i. Francois Mouniains
Igneous Rocks, Missouri; 19 months;
$11,300
UNIVERSITY OF WICHITA, Wichita, Kans.;
Paul Tasch; Leonardian Conchostracans;
1 year; $15,000
WiLLiaM MARSE Rice UNIversiTy, Houston,

Tex.; Jean-Claude de Bremaecker; Speed
of Shear Fractures; 2 years; $20,600

Thomas W. Donnelly; European Spilitic
and Keratophyric Volcanic Rocks,; 1 year;
$1,230

Thomas W. Donnelly ; Geological and Geo-
physical Investigations of the Older Rocks
of the Puerto Rico Area,; 2 years; $10,260

John J., W. Rogers and Edward G. Purdy;
Facies Study of Selected Recent Sedimentary
Environments of the Tewas Gulf Coast; 1
year; $7,800
UNIVERSITY OF WISCONSIN, Madison ; Eugene
N. Cameron ; Investigation of Chromite De-
posits in the Critical Zone of the Bushvell
Complex, South Africa; 8 years; $29,000

George P. Woollard; Preparation of a
Gravity Map of the United States; €
months; §7,800

George P, Woollard ; Magnetic Investiga-
tions of Crustal Structure and Basement
Rock Configuration in Selected Arcas in the
United Rtates; 2 years; $66,400

George P. Woollard, Robert P. Meyer, and
John 8. Steinhart ; Continued Crustal Struc-
ture Studies from Seismic and Gravity
Measurements ; 2 years; $46,000

George P. Woollard and Robert P. Meyer;
Retsmic Study of Crustal Structure; 1 year;
$113,300
YaLw UNIVERBITY, New Haven, Conn.; Mead
Leroy Jensen; Isotopic Study of Volcanic
and Fumarolic Gases of Japan; 2 years;
$21,600

Elwyn L. Simons ; Paleontology and Sira-
tigraphy of the Oligocene Deposits of the
Fayum Region of Egypt; 1 year; $13,400

Karl K. Turekian ; Potassium Argon Dat-
fng of Basin and Range Cenozoic Igneous

Bvents by Neutron Activation Determina-
tion; 2 years; $22,700

Karl M. Waage ; The Foo Hills Formation
of the North Central Great Plains; 4 years;
$13,800

Matt Walton; Preparation of Geologic
Maps of the Eastern Adirondack Region,
New York; 1 year; $11,720

ECONOMICS
UNIVERSITY oF CHICAGO, Ill.; Zvi Griliches;
Econometric Investigations of Technological
Change; 8 years ; $46,900
JouNs HorkgiNg UNiversiTY, Baltimore,
Md.; Richard A. Musgrave; Empirical An-
alysis of Tad Incidence; 1 year; $21,900
MASSACHUSETTS INSTITUTE OF TECHNOLOGY,
Cambridge; Albert K., Ando; A Model of
Growth for the U.8. Economy; 15 months;
$15,300
UNIVERSITY OF MINNESOTA, Minneapolis;
Jacob Schmookler; Preparation of Source
Books on Economics of Invention; 2 years;
$9,600
NATIONAL BUREAU Or ECONOMIC RESEARCH,
INC., N.Y., N.Y.; Geoffrey H. Moore ; Statis-
tica Relating to Investment; 1 year; $30,000
NATIONAL PLANNING ASSOCIATION, Washing-
ton, D.C.; Gerhard Colm; Economic Impli-
cations of Rescarch and Developmeni; 2
years ; $42,700
NORTHWESTEEN UNIVERSITY, Evanston, Ill.;
Robert Eisner; Empirical Study of the In-
vestment Function; 2 years; $43,000
REGIONAL SCIENCE RESEARCH INSTITUTE,
Philadelphia, Pa. ; Walter Isard ; Urban-Mei-
ropolitan Structure; 2 years; $50,100

Benjamin H., Stevens; Models of Urban
Land Use; 2 years $41,700
UNIVERSITY OF ROCHESTER, Rochester, N. Y. ;
Richard N. Rosett: Investigation of House-
hold Economic Behavior; 2 years; $22,500

Edward Zabel; Efficient Accumulation of
Capital; 2 years; $7,400
SociaL ScieNck RESEARCHE Councin, N.X,,
N.Y.; Lawrence R, Kleln; Construction of
Econometric Models,; 2 years $105,000
STANFORD UNIVERSITY, Stanford, Calif.;
Kenneth J. Arrow and Hollis B. Chenery;
Technology and Resource Allocation; 3
years; $84,000

Marc Nerlove; Econometric Methods for
Measuring Behavior; 2 years $34,300
WAYNE STATE UNIVERSITY, Detroit, Mich.;
T. Y. Shen ; Study of Production Funclions;
2 years ; $38,500
UNIVERSITY OF WISCONSIN, Madison ; David
Granick ; Study of Soviet Economic Develop-
ment; 1 year; $7,600

ENGINEERING SCIENCES
UNIVERSITY OF ARIZONA, Tucson; Robert
Schmidt and Gerald A. Wempner; General
Equations for Sandwich Shells; 2 years;
$37,500
BROWN UNIVERSITY, Providence, R.I.; W, N.
TFindley ; Fatigue Under Combined Siresses;
3 years; $60,000
John J. Gilman, Mechanical Behavior of
Carbide Monocrystala; 1 year; $15,100
Joseph Kestin and Paul F. Maeder; The
Effects of Free Stream Turbulence on
Boundery Layer Transport; 3 Yyears;
$72,700
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P. 8. 8ymonds; Mechanical Behavior of
Metals in the Plastic Range; 6 months;
$20,600
UNIVERSITY OF Burraro, Buffalo, N.Y.;
Theodor Ranov; Radial Fluid Flow Between
Parallel or Nearly Parallel Plates; 2 years;
$20,700

Yazbeck T, Sarkees ; Electromagnetic Field
Distributions in Irregular Inhomogeneous
Dielectrics; 2 years; $23,600
CALIFORNTIA INSTITUTBE OF TECHNOLOGY,
Pasadena ; Y. C. Fung; Fluctuating Aerody-
namic Forces Acting on a Circular Cylinder ;
4 months; $3,500

Rolf H. Sabersky; The Heat Transfer to
Liquide in the Neighborhood of the Critical
State; 8 years; $28,500
UNIVERSITY OF CALIFORNIA, Berkeley ; H. A.
Einstein, W. J. Xaufman and G. T. Orlog;
Transport Properties and Shoaling Proccsses
of Estuarial Sediments; 3 years; $94,400

H. A, Einstein, A, D. K. Laird, and James
A. Harder; Boundary Layers Along Fluid
Interfaces; 3 years; $156,700

Werner Goldsmith; Collision of Two
Solids ; 8 years; $51,500

Ralph R. Hultgren, Low Temperature Heat
Capacity of Alloys; 3 years; $34,600

Milos Polivka and John E. Dorn ; Effect of
Temperature on Creep Characteristics of Hy-
drated Cement Compounds; 2 years; $40,400

8. F. Ravitz and Earl R. Parker; Erperi-
mental and Theoretical Investigation of
Melting and Other Condensed Phase Transi-
tions; 2 years; $43,500

R. A Seban; Separated and COavity
Flows ; 2 years; $29,200

Lotfi A, Zadeh, C. A. Desoer, and Aram J.
Thomasian; System Theory; 3 years;
$150,000

J. M. Smith, Davis; Thermodynamic Prop-
erties of Polar Substances; 1 year: $7,400

J. M. Smith, Davis ; Temperature and Con-
centration Gradients in Porous Catalysts, 1
year ; $10,000

W. D. Hershberger and R. 8. Elliott, Los
Angeles; Electromagnetic Properties of
Plasmas ; 2 years ; $65,000

T. H. Lin, Los Angeles; M{icrostresses in
Metals Under Repeated Loadings; 2 years;
$29,100

William T, Thomson, Los Angeles: Effect
of Foundation Conditions on the Couples
Structure-QGround  Vibrations; 1  year;
$26,600

CARNBGIE INSTITUTR OF TECHNOLOGY, Pitts-
burgh, Pa.; William F. Hughes and Wilfred
T. Rouleau; Wave Phenomena in Viscous
Liquids; 2 years; $31,600

Francis S. Manning ; Kinetic and Thermo-
dynamic Data of Clathrates; 2 years;
$27,700

Paul G. Shewmon, Thermal Diffusion of
Vacancles in Pure Metals; 2 years; $8,500

Carl F. Zorowskl and Alvin 8. Welnstein ;
Analytic Research in Cold Rolling of Metal
Strip; 2 years; $36,300
CAsp INSTITUTE OF TECHNOLOGY, Cleveland,
Ohio ; Robert J. Adler; The Use of Second-
ary Flows to Control Residence-Time Distri-
butions; 3 years; $63,300

Jerzy R. Moszyunski ; Investigation of Heat
Transfer from Oscillating BSurfaces; 2
years; $35,000
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Jerzy R. Moszynski; 8pecial Bguipment

for Thermodynamic Research; 1 year;
$25,800
UNIVERSITY OF CHIcacO, Ill.; Robert L.

Mtller; Butlding of a Wave Tank for In-
vestigation of a S8hoal Wave and Sediment
Transport Problems; 1 year; $18,000

Robert L. Miller; Building of a Wave
Tank for Investigation of a Shoal Wave and
Sediment Transport Problemg; 1 year;
$3,800
CLEMSON AGRICULTURAL CorLrgp, Clemson,
S.C.; Alvon C. Elrod; Heat Transfer from
Dissociated Gases; 1 year; $5,500

COLORADO STATE TUNIVERSITY RESEARCH
FounpaTioN, Fort Colling; Willlam D.
Kemper ; Transport of Components in Thin
Films on Charged Surfaces; 4 years ; $28,100
CoruMBIA UNIVERSITY, New York, N.Y.;
Morton B. Friedman; Analytical Studies of
High-Speed Boundary-Layer Phenomena; 2
years ; $32,300

Wan H, Kim; Theory of Error-Correcting
Codes and Unit Distance Codes; 3 years;
$38,800

George M. Kranc; Study of Nonlinear
Control Systems ; 3 years; $68,700

BE. S. Machlin; Nature of Grain Bound-
aries in Non-Metallic Crysials; 2 years;
$21,200

Omar Wing ; Linear Graphs With Random
Weights; 2 years; $34,500
CorNELL UNIVERSITY, Ithaca, N.Y.; David
Dropkin ; Heat Transfer by Natural Convec-
tion in Enclosed Spaces With and Without
Spin; 3 years; $72,100
UNIVERSITY OoF DAYTON, Dayton, Ohlio; Roy
J. Forestl; Thermal and Electrical Conduc-
tivity of Non-Newtonian Liquids During
Shear; 8 years; $30,100
DREXEL INSTITUTE OF TECHNOLOGY, Phila-
delphia, Pa.; Irwin Remson; Radial Flow of
Underground Water ; 9 months; $5,500
EvANSVILLE CoOLLEGE, Evansville, Ind.;
Joseph B. Kushner; Theory of Stress in
Electrodeposits; 1 year; $8,300
UNIVERSITY OF FLORIDA, Gainesville; John
H. Schmertmann; The Consolidation-
Strength-Time Behavior of Saturated and
Partially Saturated Qohesive Sotls; 2 years;
$41,400

Herbert E. Schweyer; Asphalt-Reactant
Systems; 3 years; $24,400
GEORGIA INSTITUTE OF TECHNOLOGY, Atlanta ;
Charles W. Gorton; Laminar Free Convec-
tion from Isothermal Vertical Cylinders in
Air; 8 years ; $22,400
UNIVERSITY oF HousTOoN, Tex.; Elliott I.
Organick and Rodolphe L. Motard; The
Application of Equations of State to Wide-
Boiling Miotures ; 2 years; $38,100

¥. M. Tiller; Ligquid Flow Through Com-
pressible, Porous Media; 2 years; $43,500
UNIVERSITY OF IDAHO, Moscow ; Melbourne L.
Jackson and Godfrey Q. Martin; Effect of
Measured Turbulence on Mass Transfer in
Liquid Systems; 2 years; $13,200
ILLINOIS INSTITUTE OF TECHNOLOGY, Chi-
cago; Leonld V. Azaroff ; The Extended Fine
Structure of X-ray Absorption Edges; 2
years ; $32,100

Leonid V. Azaroff; The Ewlended Fine-
Structure of X-ray Absorption Edges; 114
years; $7,800



Irving Michelson ; High Siagnation Tem-
perature Wind Tunnel Facility; 1 year;
$16,500

L. F. Mondolfo ; Heterogenecous Nucleation
in Liquid Metals; 8 years; $26,400
UNIVERSITY OF ILLINOIS, Urbana; Paul A.
Beck; Alloys of Transition Elements; 2
years ; $80,900

Arthur P, Boresi; Efect of Transverse
Shear on the Large Deflection and Stability
of Plates and Shells ; 2 years; $25,000

A. L. Friedberg and W. H. H. Granicher;
Dielectric and Structural Studies in the Sys-
tem PhTi0s-NaNbOs; 2 years; $53,300

Thomas J. Hanratty; Two-Phase Flow;
4 years; $40,300

Y. T. Lo; Large Antenna Arrays with
Randomly Spaced Elements; 1 year, $18,700

Norman Street; Electrokinetics in Fluid
Flow ; 2 years ; $29,800

Heinz Von Foerster ; Theory and Cirouitry
of Property Detector Fields and Nets; 1%
years ; $93,500
JouNs HOPKINS UNIVERSITY, Baltimore,
Md.; Sheldon K. ¥riedlander; Interaction
Between Physico-Ohemical and Fluid-Me-
chanical Effects in Certain Systems; 4 years;
$60,100

J. Francis Wehner ; Microstructure of Low
Pressure Flames ; 2 years ; $32,900
KANSAS STATE UNIVERSITY OF AGRICULTURE
AND APPLIED SCIBNCE, Manhattan; Fredric
C. Appl; Fundamental Frequency of a
Tapered Plate; 2 years; $16,700

Liang-tseng Fan; Investigation of Fluid-
ized Solid Particle Suspensions Under Re-
stricted Expansions; 2 years; $18,800
UNIVERSITY OF KaNsSas, Lawrence ; David W.
Appel; Mechanics of Divided Flows; 2
years ; $25,300
KENTUCKY RESEARCH FOUNDATION, Lexing-
ton; James G. Morris; Structural Factors
Affecting Deformation Modes in F.C.0. Alloy
Systems ; 2 years; $24,200
LEHIGH UNIVERSITY, Bethlehem, Pa.; Curtis
W. Clump ; Thermodynamics of Solutions,; 3
years; $22,000

Leonard A. Wenzel; Cryogenic Refrigera-
tion Facility,; 1 year; $9,900
MARQUETTE UNIVERSITY, Milwaukee, Wis.;
James D. Horgan ; Eleciro-Hydrodynamics;
2 years; $21,500

Hul Pth; Photoelastic Studies of Inclu-
sions and Cavities in Three-Dimensional
Bodies ; 18 months ; $15,300
UNIVBRSITY OF MARYLAND, College Park;
Francis R. Hama ; Combined Effect of Forced
and Free Convection; 2% years; $63,300
MASSACHUSETTS INSTITUTR OF TECHNOLOGY,
Cambridge ; Willlam P. Allis; Interdepart-
mental Research Program on Ionized
Plasmas; 1 year; $400,000

John Chipman and John F. Elllott; The
Physical Ohemistry of Materials at High
Temperatures; 3 years; $130,600

Philip G. Hill ; Influence of Coriolis Forces
on the Turbulent Boundary Layer; 1 year;
$18,400 .

Myle J. Holley, Jr.; Effects of Oreep on
Buckling of Concrete Structures; 2 years;
$29,000

Frank A. McClintock; Fraoture Under
Plastic Flow; 8 years; $107,000

Robert C. Reid; Heat Tronsfer Under
Frosting Conditions; 2 years; $16,800

Warren M. Rohsenow; Film Boiling In-
side of Tubes; 1 year; $12,800

Walter A. Rosenblith; Communication
Sciences Oenter; 8 years; $600,000

C. N. Satterfield and Robert C. Reid;
Homogeneous Oxidation Kinetics of Propyl
ene: The Role of Acetylene; 2 years; $18,100

John G. Trump ; Intense High-Energy Par-
ticle Beams; 2 years; $95,000
MiIcHIGAN STATRE UNI1VERSITY, East Lansing;
Clement A, Tatro; Acoustic Emission from
Crystalline Materials; 2 years; $53,400
UNIVERSITY OF MICHIGAN, Ann Arbor ; James
L. Amick; Reducing Turbulence in a Super-
sonic Wind Tunnel; 6 months; $12,600

John A, Clark; A Study of Boiling in on
Accelerating System; 8 years; $65,200

Chihiro Kikuchi; Radiation GSolid-State
Investigations by Blectron and Nuclear-Spin
Resonance; 2 years; $48,500

Ernest F, Masur ; Instability of Solids; 3
years; $41,400

Gordon E. Peterson ; Instrumentation for
a Sound Spectrograph; 1 year; $16,200
UNIVERSITY OF MINNESOTA, Minneapolis;
William F. Brown, Jr.; Ferromagnetic Pow-
ders and Films; 2 years; $34,000

Chieh-Chien Chang; Plasma Jet Facility;
1 year; $8,300

August R. Hanson; Periodically Fluc-
tuating Air Flows at Low Reynolds Num-
bere; 3 years; $44,400

Robert F. Lambert, Sound Propagation in
Moving Media; 2 years; $44,300

M. E. Nicholson ; X-ray Diffraction Facili-
ties; 1 year; $10,200
NATIONAL ACADEMY OF SCIBNCES—NATIONAL
RESEARCH CoUNcIL, Washington, D.C.; H.
C. Hottel; Fire Research Study; 1 year;
$88,600
UNIVERSITY OF NEBRASKA, Lincoln ; Nicholas
M. Bashara ; Discharge in Dielectric Voids;
3 years; $31,000
NEw YOrK UNIVERSITY, N.Y.; Lyle B. Borst;
Feasibility Study jfor Cryogenic Nuclear
Reactor ; 1 year ; $238,800

John Happel ; Kinetice of the COatalytic
Vapor Phase Dehydrogenation of n-Butane;
b years ; $48,200

Kurt L. Komarek ; The Effect of Impuri-
ties on the Rate of Reduction of Wustite
and Magnetite; 3 years; $37,100

Edward Mliller; The Kinetice of Cluster
Formation in the Melt; 2 years; $25,000
UNIVERSITY OF NORTH CAROLINA, Chapel
Hill ; Robert D. Cess ; Unsteady Forced-Con-
vection Heal Transfer; 2 years; $335,000

Gennaro L. Goglia, Raleigh; Supersatu-
ration of a Vapor Eopanding in a Super-
sonic Nozzle; 2 years ; $32,800

Thomas F., Irvine, Jr., Raleigh; Radiation
Properties of Solids at Low Temperatures;
2 years; $43,800
NOBRTHWESTERN UNIVERSITY, Evanston, Ill.;
S. G. Bankoff ; Local Parameters in Transi-
tion Boiling from Flat Plates; 2 years;
$37,200

George Thodos; Studies of the Oritical
States of Multicomponent Systems; 8 years;
$42,700
UNIVERSITY O0F NoTBE Damwm, Notre Dame,
Ind.; James P. Kohn; The Helerogencous
Phase and Volumetric Behavior of Binary
Hydrocarbon Systems at Low Temperctures
and High Pressurcs; 3 years; $83,800
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Adolf G. Strandhagen ; Potential Analogs
for Deformable Boundary Phenomena; 2
years; $66,000 -

OF¥ICE OF CIvIiL DEFENSE AND MOBILIZATION,
Battle Creek, Mich. ; Willlam 8. Heffelfinger ;
Advisory Studies on Fire Research; 1 year;
$10,000

ORI0 STATE UNIVERSITY, Columbus; Robert
S. Brodkey, 4 Visual Study of the Laminar
Bublayer in Turbulent Flow; 3 years;
$28,900

OHI0O STATE UNIVERSITY RESEARCH FOUN-
DATION, Columbus ; Khosrow L. Moazed and
Gordon W. Powell; Solid State Reactions;
8 years ; $32,600

OKLAHOMA STATH UNIVERSITY, Stillwater;
Wayne C. Edmister; Precision Platinum
Resistance Thermometer; 1 year; $4,480

Wayne C. Edmister; Thermodynamic
Properties of Hydrocarbon Mixtures; 2
years; $56,500

Joseph M. Marchello; Urea Adduction
Mechanisme; 1 year; $8,900
UNIVERBITY OF OKLAHOMA RESEARCH INSTI-
TUTE, Norman; John E. Powers; Liguid-
Liquid Phase Behavior of Hydrocarbons at
Elevated Pressures; 2 years; $26,800

C. M. Slepcevich and T. H. Puckett; Dy-
namic Response Studies; 2 years; $85,000

OREGON S8TATE COLLEGE, Corvallls; James
G. Knudsen ; Momentum and Heat Transfer
Characteristics of Miztures of Two Immis-
cible Liquids; 8 years; $17,900
PENNSYLVANIA STATE UNIVERSITY, Univer-
sity Park; Sidney A. Bowhill; Jonosphere
Winds from the Statistical Characteristics
of Ionospherically Reflected Radio Waves;
3 years; $64,100

E. R. Schmerling; Purchase of an Iono-
sonde; 1 year; $63,500

W. O. Williamson ; Occurrence of Gases in
Clay-Water Systems and the Accompanying
Effects on Rheological Dechavior; 3 Years ;
$40,400
UNIVERSITY OF PENNSYLVANIA, Philadelphia ;
John O'M. Bockris; Molecular Mechanism
of Corrosion; 8 years; $171,400
UNIVERSITY OF PITTSBURGH, Pa.; John F.
Calvert and Dennis J. Ford; Feedback Con-
trol Systems Containing Time Delays; 2
years; $40,000
PRINCETON UNIVERSITY, Princeton, N.J.:
Roger Eichhorn ; Investigation of Free Con-
vection Heat Transfer with Step Changes
in Wall Temperature; 2 years; $20,600

W. R. Schowalter ; Shear Stress Behavior
of Non-Newtonian Fluids; 3 years; $21,300
PURDUB RESEARCH FOUNDATION, Lafayette,
Ind.; Harold DeGroff; Theoretical and Fao-
perimental Study of Some Basic Magneto-
Fluid-Mechanics Problems; 1 year; $24,100

Fritz J. Friedlaender; Magnetic and
Buperconducting Materials; 3 Yyears ; $92,000

John E. Gibson; Nonlinear Automatic
Oontrol; 1 year; $50,300

Richard J. Grosh; Heat Transfer with
Dissociated Gases; 3 years; $58,600

Jullus T. Tou; Nonlinear Digital and
Sample-Data Control Systems 5 2 years;
$50,100

Y. 8. Touloukian and W. Leidenfrost;
Thermal Conductivity of Gases and Liquids
at High Pressures and Temperatures s 8
months; $10,000
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RENSSELAER POLYTECHNIC INSTITUTE, Troy,
N.Y.; Hendrick C. Van Ness; Thermody-
namic Properties of Liquid and Vapor Solu-
tions; 3 years; $28,800
RESEARCH KOUNDATION OF STATE UNIVER-
SITY oF NEW YORK, Albany; Thomas F.
Irvine, Jr., Oyster Bay; Radiation Prop-
erties of Solids at Low Temperctures; 2
years; $43,500
UNIVERSITY OF ROCHESTER, Rochester, N.Y.;
William F. Halbleib; Dynamic Propertics of
Photoelastic Materials ; 4 months; $2,200

Hing-Cheong So; Loop-impedance Mairio
Realization; 1 year; $2,200

Goug-Jen Su; Infrared and Ultraviolet
Transmission and Absorption Characteris-
tics of Glass; 3 years; $02,200

Goug-Jen Su; The Effects of Cations on
Physical Properties of Lanthanum Borate
Glasses; 3 years; $37,600
RuTeers, THE STATE UNIVERSITY, New
Brunswick, N.J.; Rudolf K, Bernhard; Bi-
azial and Triaxial Stress Distribution in
Boils Bubjected to Vibratory Loads; 1%
years; $20,300
SOUTHERN METHODIST UNIVERSITY ; Dallas,
Tex.; Jack P. Holman ; Heat Transfer Near
the Critical State; 2 years; $25,100
STANFORD UNIVERSITY, Stanford, Calif.; J. R.
Benjamin ; Universal Testing Bed 2 1 year;
$10,000

Thomas J. Connolly; Absorption 0f Neu-
trons in Lumped Materials of Various Con-
Agurations and Compositions ;s 8 years;
$42,500

Stephen J. Kline; Investigation of Flow
Models in Turbulent Boundary Layers; 3
years ; $64,200

Richard H. Pantell ; RF Interaction with
Slow-Moving Electrons; 2 years; $63,800

Walter G. Vincentl, Miiton D, Van Dyke,
and Krishnamurty Karamcheti; Analytical
Study of Nonequilibrium Flow; 8 years;
$93,900
SYRACUSE UNIVERSITY RESEARCH INSTITUTE,
N.Y.; Darshan Dosanjh and Salamon Eski-
nazl; Viscous Decay of a Vorter in Vortew
Systems at Varying Reynolds Numbers; 1
year; $15,000

Willlam N. Gill; Simultaneous Heat and
Mass Transfer ; 2 years ; $32,600

Douglas V. Keller; 4n Investigation of
the High Temperature Oxidation Properties
of Transition Metals Containing Small Per-
centages of Alkaline Earth Metals; 1 year;
$17,300

Wen-Hslung Li, Pressure Development
Following Bubble Oollapse ; 2 years ; $32,000

Charles Libove; Defiections and Stadility
of Bpherical Shells Under Concentrated
Load ; 2 years ; $18,300

Howard Littman; Mechanism of Heat
Transfer in Straight and Tapered Fluidized
Beds by the Steady State Dynamic Response
Method; 2 years; $45,400
TEXAS AGRICULTURAL AND MECHANICAL RE-
SBARCH FOUNDATION, College Station;
Charles D. Holland; 7o Develop Mathe-
matical Convergence Methods for Making
Distillation Calculations for Systems at Min-
imum Refluw; 1 year; $2,700

Charles D. Holland ; Derelopment of Con-
vergence Methods for Distillation Systems;
1 year; $6,300



UNIVERSITY OF TEXAS, Austin ; B. W. Hough;
Adsorption of Gases on Porous Media ot
Reservoir Conditions; 3 years; $37,100
Henry G. Rylander; Characteristics o}
Multiphase Lubricants,; 2 years; $22,400
Matthew Van Winkle ; Vapor-Liquid Equi-
libria in the Presence of Added Components;
3 years; $28,200
U.S. DEPARTMENT OF AGRICULTURE, FOREST
SERvVIicR, Washington D.C.; J. 8. Barrows;
Mechanisms of Fire Spread; 8 years;
$58,000
U.8. NATIONAL BUREAU OF STANDARDS, Wash-
ington, D.C.,, R. J. Slutz, Boulder, Colo.;
Ionospheric Date Processing and Publica-
tions ; $1,016

UNIVERSITY OF UTAH, Salt Lake City ; Ernest
B. Christlansen and Alva D. Baer; Non-
Isothermal Flow of Non-Newtonian Fliuds;
3 years; $20,300

Ivan B. Cutler; Kinetice of the Oxidation
6f Carbides; 3 years; $29,400

Richard W. Grow ; Microwave Generation ;
2 years; $70,800
ViLrLaNova UNiversIiTy, Villanova, Pa. ; Rob-
ert E. White; High Temperature Reactions
in an Arc Plasma Environment; 8 years;
$20,400
UNIVERSITY OF WASHINGTON, Seattle ; Albert
L. Babb; Fundamental Studies of Chemical
Absorption ; 3 years; $55,200

John L. Bjorkstam ; Electron Spin Reso-
nance in Ferroelectric Crystals; 2 years;
$45,900

Charles A. Sleicher, Jr.; The Mechanics of
Drops in Turbulent Flow ; 2 years; $28,300

WASHINGTON StATE UNIVERSITY, Pullman;
Eugene W. Greenfield ; Mechanisms of Fire
Spread ; 8 years; $52,000
WASHINGTON UNIVERSITY,
Pierre M. Honnell,
years; $46,500
WILLIAM .MARSH Ricm UNIVERSITY, Hous-
ton, Tex.; Thomas W. Leland, Jr., and Riki
Kobayashi; Thermodynamic Properties of
Miztures of Low Molecular Welght Gases;
8 years; $60,000
UNIVERSITY OF WISCONSIN, Madison ; George
E. P. Box and Olaf A. Hougen; Automatic
Ontimization of Continuous processes; 3
years ; $97,000

Warren B. Stewart; Diffusion and the
Principle of Corresponding States; § years;
$90,700

YALE UNIveErsSiTY, New Haven, Conn.; Her-
bert J. Reich; Semiconductor-Device Cir-
cuits; 2 years; $73,500

Christian N. J. Wagner; X-ray Study of
Deformation in  Metals and Alloys; 6
months ; $1,200

ENVIRONMENTAL BIOLOGY

UNIVERSITY OF ALASKA, College; James H.
Morrow ; Fish Populations of Certain Alaska
River Systems; 8 years; $35,500

AMERICAN GEOGRAPHICAL SocieTy, N.Y,,
N.Y., Calvin J Heusser; Olimate and Chro-
nology of the Late-Glacial; 1 year; $18,900
AMERICAN MUSEUM OF NATURAL HISTORY,
N.Y., N.Y.; Paul Slud; Avifauna of Costa
Rica; 1 year; $5,700

UNIVERSITY OF ARKANSAS, Fayetteville; J. A.
Sealander ; Environmental Stress in Feral

St. Louils, Mo.;
Matric Computer; 2

8mall
$16,800

Willard H. Whitcomb; Life History of
Certain Arachnids; 8 years; $20,500
AUBURN UNIVERSITY, Alabama; H., 8.
Swingle; Reproduction Control Factor in
Fighes; 2 years; $37,000
BAYLOR UNIVBRSITY, Waco, Tex.; Thomas
E. Kennerly, Jr.; Microclimate Conditions
of Geomys Habitat; 2 years; $11,800
BEAUDETTE FOUNDATION FOR BIOLOGICAL RE-
SEARCH, Solvang, Calif.; J. Laurens Bar-
nard ; Hydrobiological Survey of San Quin-
tin Estuary; 1 year; $10,800
BERMUDA BIOLOGICAL STATION FOR RESEARCH,
INC., St. George's West, Bermuda; Willlam
H. Sutcliffe, Jr.; Dynamics of Oceanio
Zooplankton; 1 year; $2,400

Willlam H. Sutcliffe, Jr.; Hydrographio
and Light Dredging Winch; 1 year; $11,000
BOYCE THOMPSON INSTITUTE FOR PLANT
RESEARCH, INC., Yonkers, N.Y.; Jean Plerre
Vite, Grass Valley, Calit.; Attack on Pinus
Ponderosa by Populations of Dendrocionus
and Ips; 3 years; $40,000
UNIVERSITY OF CALIFORNIA, Berkeley; Allan
Douglas Telford, Albany; Hyperparasitiam
in Native Insect Parasite Compleves; 8
years; $51,800

Rodolfo Ruibal; Ecology of Brackish Wa-
ter Anurans; 8 years; $15,800

George A. Bartholomew, Los Angeles;
Water Economy and Body Temperature in
Vertebrates from Arid and Humid Eegions;
2 years; $21,800

H. A. Mooney, Los Angeles; Physiologi-
cal Ecology of Vegetational Zonation; 8
years; $32,800

Kenneth S. Norris, Los Angeles; Funo-
tions of Color in the Thermal Relationships
of Reptiles and Amphibia; 2 years; $384,700

Lars H. Carpelan, Riverside; Ecology of
Coastal Lagoons; 2 years; $17,300

Wilbur W. Mayhew, Riverside; Olimatio
Stress Efects on Desert Vertebrates; 8
years ; $30,300
CLEMSON AGRICULTURAL COLLEGH, 8.C. ; John
H. Bond, Soil Microbial Antagonisms; 2
years ; $6,400

CoLORADO CoLLEGE, Colorado Springs; Rob-
ert Z. Brown ; Effects of Behavior Changes
on Patterns of Energy Flow in Populations
of Mice; 3 years; $12,800
COLORADO STATE UNIVERSITY RESEARCHE
FounpatioN, Fort Collins; David Pettus;
Variation and Adaptation in pseudacris ni-
grita; 8 years; $18,900
UNIvERSITY OF COLORADO, Boulder; T. Paul
Maslin; Investigation of Possible Par-
thenogenests in Onemidophorus; 1 year;
$9,600

Paul W, Winston ; Water Uptake and Con-
servation in Bryobia praetiosa; 8 years;
$17,400
CoLuMBia UxNiversiTy, New York, N.Y.;
Lindsay 8. Olive ; Isolation and Investigation
of Acrasiales ; 3 years ; $22,300
CONNECTICUT AGRICULTURAL EXPBRIMENT
StaTION, New Haven; Paul E. Waggoner;
Environmental Responses of Plant Systems;
2 years ; $19,900

Mammal Populations; 2 years;
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CoRNEPLL UNIVERSITY, Ithaca, N.Y.; LaMont
C. Cole; Ecological Btudies Employing New
Techniquee ; 3 years; $18,000

David Pimentel ; Regeneration Mechanism
in the Regulation of Certain Populations; 2
years ; $21,700
DarTMOUTH COLLEGB, Hanover, N.H.;
Charles J. Lyon; Radiocarbon Dating of
Drowned Forests; 1 year; $2,500
Dukr UNIVERSITY, Durham, N.C.,, C. G.
Bookhout ; Environmental Influences on the
Larval Development of Orustacea, 8 years;
$40,000

I. B. Gray: Faunal Distribution and
Abundance in Transitional Marine Habitats;
2 years; $19,900

Jane Philpott ; Leaf Anatomy of Plants in
Xeric Environments; 2 years; $16,200

F. John Vernberg and J. D. Costlow;
Physiclogical Mechanisms for Climatio Adap-
tation in Decapod COrustaceans; 3 years;
$40,600
FLORIDA PRESBYTBRIAN CoLrugpm, St. Peters-
burg ; George K. Reid; Comparative Limnol-
09y of Peninsular Florida Lakes; 2 years;
$23,100
UNIVERSITY OF FLORIDA, Gainesville; Albert
M. Laessle; FEcological Study of Florida
Scrub Communities; 2 years; $16,300

Carl D. Monk; Compositional Relation-
ships Between Broadleaf Evergreen and
Deciduous Forests; 8 years; $17,800
UNIVBRSITY OF GPORGIA, Athens; Preston E.
Hunter; Population and Host Association
Studies of Mites, 2 years; $16,300

Gayther L. Plummer ; Life History of Sar-
racenia flava; 2 years; $20,000
GRINNELL COLLEGE, Grinnell, Iowa; Benja-
min F. Graham; Root Grafting in Forest
Communities; 3 years; $17,400
HARVAERD UNIVERSITY, Cambridge, Mass. ;
Ernest B. Willlams; Biology of Anolis; 2
years; $44,600
UNIVERSITY OF ILLINOIS, Urbana ; Lawrence
C. Bliss; Photosynthesis and Respiration
Rates of Alpine Plant Communities; 2 years ;
$14,400

Richard R. Graber ; Radar Study of Birds
in Nocturnal Migration; 1 year; $16,600

8. Charles Kendeigh; Energy Require-
ments of Birds as Related to Migration and
Distribution,; 3 years; $38,200
INDIANA UNIVERSITY FOUNDATION, Blooming-
ton ; David G. Frey; Cladocera Remains in
Freshwater Sediments; 1 year; $3,200
UNIVERSITY OF KANSAS, Lawrence; Richard
H. Benson; Paleoecology of Pamlico Sound
Ostracoda; 2 years; $15,100

Henry 8. Fitch; Reproductive Oycles of
American Herpetofauna; 2 years; $6,900

Robert W. Lichtwardt and Charles D.
Michener ; Relationships of Ambrosia Fungi
and Beetles; 3 years; $32,300

Willlam W. Milstead; Interrelationships
of Lizard Species; 3 years; $9,500
UNIvVERSITY OF KaNsas Ciry, Kansas City,
Mo. ; Willlam B, Milstead; Intergeneric Re-
lationships of Isolated Lizard Populations;
8 years; $5,000
LAWRENCE CoOLLEGE, Appleton, Wis.; Sum-
ner Richman; Energy Budget of Oladocera
and Oopepoda in a Wisconsin Lake; 4 years;
$28,400
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LiNcoLN UNIVERSITY, Jefferson City, Mo.;
Willlam W_Dowdy; Ecology of Terresirial
Mites; 8 years; $9,900
LINDENWOOD COLLEGE FOR WOMEN, St.
Charles, Mo.; Mary Talbot; Flight Activi-
ties and Production of Winged Individuals
in Certain Hymenoptera,; 3 years; $6,200
MACALESTER COLLEGE, St. Paul, Minn.;
‘Waldo 8. Qlock; Tree Growth and Rainfall;
8 years; $11,800
MANCHESTER COLLEGR, North Manchester,
Ind.; Willam R. Eberly; Environmental
Factors Associated with Metalimnetic Oxy-
gen Maxima in Lakes; 1 year ; $3,800
MARQUETTE UNIVERSITY, Milwaukee, Wis.:
Rezneat M. Darnell ; Quantitative Aspects of
Secondary Production in Estuarine Fish
Populations; 1 year; $6,400
UNIVERSITY OF MASSACHUSETTS, Amherst;
Richard A. Rohele; Effects of Plant Root
Eaudates on Soil Nematodes; 3 years;
$16,300
UNIVERSITY of Mriami, Coral Gables, Fla.;
Samuel P. Meyers; Ecology of Marine
Yeasts; 3 years; $31,800

Hilary B. Moore; The Biology of Trip-
neusles esculenius and Lytechinus variega-
tus; 1 year; $4,400

Earl R. Rich ; Factors Affecting Fecundity
in Tribolium ; 3 years; $22,800

Gllbert L. Voss; The Thalassia Communi-
ty; 1 year; $24,100

Gilbert L. Voss; Larval Development of
Tropical Decapod Crustaceans; 3 years;
$44,200

‘Warren J. Wisby; Photo-orientation in
Penaeus ; 3 years ; $40,900
MicHIGAN STATE UNIVERSITY, East Lansing ;
John EH. Cantlon; Mechanisms in Plant Com-
munity Organization; 3 years; $39,500
UNIVERSITY OF MICHIGAN, Ann Arbor; John
E. Bardach; Time Sense in Fighes; 1 year;
$14,200

William 8. Benninghoff ; Phytosociological
Analysis of Michigan Plant Communities;
2 years ; $24,600

Stanley A. Cain; Ecology of Thymallus
arcticus; 2 years; $9,200

Margaret B. Davis; Pollen Analysis of
Quarternary Sedimenta; 3 years; $42,000

Samuel A. Graham ; Dynamics in Michigan
Forest Ecology; 1 year; $5,200
MippLEBURY CoLLEGE, Middlebury, Vt.; Har-
old B. Hitchcock; Migratory Behavior of
Myotis lucifugus; 2 years; $14,500
UNIVBRSITY OF MINNESOTA, Minneapolis;
William H. Marshall ; Uge of Radio Position-
ing Techniques in Field Studics of Animals;
2 years; $21,000

A. Glenn Richards; Relation of Habitat
and Cuticle in Termites; 1 year; $9,400

Frederick M. Swain; Environmental Re-
lations of Coastal Ostracods; 3 years;
$26,900
Missi1SSIPPI STATE UNIVERSITY, State Col-
lege ; Billle G. Hightower; Environmental
Bffects on Diapause in Anthonomus grandis,;
3 years ; $9,000
UNIVERSITY OF Missour1, Columbia; Clair
L. Kucera; Productivity and Nulrient Cir-
culation in Grassland Ecosystems; 8 years;
$30,000



MONTANA STATD COLLRGE, Bozeman ; Melvin
8. Morris and Philip L. Wright; Plant Suc-
cession on Areas Disturbed by Biological
Agents; 1 year; $3,200

Eugene L. Sharp ; Effects of the Environ-
ment on the Infection Process of Fungus
Plant Parasites; 4 years; $47,000

MONTANA STATE UNIVERSITY, Missoula;
Prank C. Craighead, Jr.; Radiotracking of
Ursus horribilis; 8 years; $17,300

Richard D. Taber and Robert 8. Hoffman ;
Ecology of Alpine Communities; 2 years,
$15,800
UNIVERSITY OF NEW MEXICO, Albuquerque;
Loren D. Potter; EHcological Research on
Pollen Transport; 3 years; $24,100

Marvin L. Riedesel; Hydration in Mam-
malian Hibernation and Aestivation; 2
years; $14,600
NORTH DAKOTA STATR UNIVBRSITY, Fargo;
Gabriel W, Comita ; Respiratory Rates and
Caloric Values of Certain Copepods; 8
years ; $32,600

Warren C. Whitman; Growth and De-
velopment of Native Grasses in Relation to
Microcimate,; 3 years; $29,300
NORTHWESTERN UNIVERSITY, Bvanston, Ill ;
Frank A. Brown, Jr.; Organismic Response
to Magnetic and Other Physical Forces; 2
years ; $20,400
OBERLIN COLLEGE, Oberlin, Ohlo; Edward J.
Kormondy ; Ecological Succession in Sand-
8pit Ponds; 2 years; $18,300
OreEGoN StaTE COLLEGE, Corvallis; Helge
Irgens-Moller; Photo- and Thermoperiodic
Effects Upon Apical Meristem Activity; 3
years; $22,600

Julius A. Rudinsky ; Influences of Compe-
tition on Dendroctonus pseudotsugae Popu-
lations; 8 years; $28,000

William P. Stephen ; Relation of Popula-
tion Density and Compelition to Bee Be-
havior; 4 years; $61,200
UNIVERSITY OF OBEGON, Eugene; Richard M.
Castenholz ; Growth of Marine Littoral Di-
atoms; 2 years; $18,100
UNIVERSITY OF THE Pacriric, Stockton,
Calif.; Joel W. Hedgpeth, Pacific Marine
Station, Dilllon Beach ; Chaetognaths of the
Davidson Counter Current; 1 year; $3,800

David H. Mertes; Marine Bottom Com-
munities and Sediments of Tomales Bay; 1
year; $1,900
PAN AMERICAN COLLEGE, Edinburg, Tex.;
L. O. Sorensen; Growth of Penicillus in
Laguna Madre; 2 years; $11,000
UNIVERSITY OF PITTSBURGH, Pa.; Richard C
Dugdale and John H. Ryther, Woods Hole
Oceanographic Institution; Nitrogen Cycle
in the Rargasso Sea; 3 years; $83,700
PURDUD RESEARCH FOUNDATION, Lafayette,
Ind.; Alton A. Lindsey ; Environmental Con-
trols of Tree SBpecies in the Prescttlement
Forests; 2 years; $15,300
UNIVERSITY OF PUERTO RIcO, Rio Pledras;
Luis R. Almodovar; Marine Algae of Man-
groves; 2 years; $12,000

R. B. Coker; Physiological and Ecological
Studies on Tropical Marine Algae; 1 year;
$4,800
RESEARCH FOUNDATION OF STATE UNIVERSITY
or NEw YORK, Albany; Roy Hartenstein,
Syracuse; Life History of Some Acarina; 2
years; $18,900

John G. New ; Behavioral Studies of Per-
cina peltata peltata (Stauffer); 1 year;
$2,000
UNIVERSITY oF RuHoDE IsLaND, Kingston;
Victor H. Hutchison; Evolutionary and
Eoological Significance of Pulmonary and
Cutaneous Respiration in Certain Amphibia;
3 yrs.; $21,300

Theodore J. Smayda; Physiclogical Eool-

ogy of Marine Phytoplankion; 3 years;
$29,800
RuTgERr8, THR StTATE UNIVERSITY, New

Brunswick, N.J.; James B. Durand; Yearly
Nitrogen COycle in an Estuary,; 3 years;
$15,500
ST. MARY'S CoLLEGE OF CALIFORNIA,
St. Mary's College ; Lawrence Cory ; Biology
of Rana Muscosa; 1 year; $4,500
SAN Digco STATE COLLEGE FOUNDATION,
Calif. ; David L. Jameson ; Hcology and Vars-
ation of Western Hyla; 2 years; $38,100
UNIVERSITY OF SASKATCHEWAN, Saskatoon,
Canada ; Richard 8. Miller; Competition in
Laboratory Populations of Drosophila; 2
years ; $6,300
SMiTH CoLLEcE, Northampton, Mass.;
Amelia Polnik ; Competition in Field Popu-
lations of Isopods; 2 years; $8,000
UNIVERSITY OF SOUTHERN CALIFORNIA, Los
Angeles; Olga Hartman; Inshore Meioben-
thos of B8outhern California; 8 years;
$37,300

Louls C. Wheeler; Absorption of Certain
Cations by Plants; 3 years; $19,800
STANFORD UNIVERSITY, Stanford, Calif.;
Paul R. Ehrlich ; Microevolution of Lepidop-
tera Populations; 3 years; $22,400
TENNESSEE POLYTECHNIC INsTITUTE, Cooke-
ville ; John R. Warren and Thomas C. Barr;
Ecology of Cave Biota; 2 years; $31,700
TEXAS AGRICULTURAL AND MECHANICAL RB-
SEARCH FOUNDATION, College Station; R. G.
Bader ; Distribution of Sedimeniary Diatoms
in Shallow Tezas Bays; 1 year; $5,700

Sayed El-Sayed; Evaluation of an Auto-
matic Technique for Counting Unicellular
Organisms; 1 year; 6,200
TexA8 TECHNOLOGICAL COLLBGE, Lubbock;
Donald W. Tinkle ; Population Structure and
Dynamics of Uta Stansburiane; 2 years;
$5,900
UNIVERSITY oF TrxAs, Austin; Clark Hubbs;
Effects of Fluctuating Temperature on
Fishes; 2 years; 18,100

Joseph P. Kennedy, Reproductive Success
in Sceloporus; 2 years; $10,000

Calvin McMillan ; Nature of the Grassiand
Type of Community ; 3 years; 42,700

‘Calvin McMillan ; Phytogeographical and
Ecological BStudies in Mexico;, 2 Yyears;
$25,400
UNIVERSITY OF WASHINGTON, Seattle; Wil-
llam Aron; Bathypelagic Species of the
North Paciflo; 2 years ; $48,600

Stanley P. Gessel ; Nutritional Cycle in o
Forest Community; 3 years; $48,900

Gordon H, Orians; Social Organization in
Vertebrates; 2 years ; $22,400

Richard Van Cleve; Ecology of Some
Demersal Animal Species; 1 year; $14,800
WABHINGTON UNiversiTY, St. Louls, Mo.;
Owen J. Sexton; Colonization by Amphidbi-
ans of Unique Man-Made Habitats; 3 years;
$27,300
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WzsT VirGINIA UNivErsiTY, Morgantown ;
V. G. Lilly, H. L. Barnett, and M. E. Gal-
legly ; Relation of Environmental Factors
to Species Characteristics in Phytophthora;
2 years; $15,900
‘WILLIAM MARSH RicE UNIVERSITY, Houston,
Tex.; Earl Segal; Comparative Biology of
Terrestrial and Marine Mollusks; 3 years;
$34,800
WiLLIaMS CoLLmee, Willlamstown, Mass. ;
Donald R. Whitehead; Late Pleistocene
Vegetation and COlimate in Southeastern
United States; 3 years ; $24,800
WINONA STATE COLLEGE, Winona, Minn.;
Calvin R. Fremling; Environmental In-
Nuences upon Hezagenia Emergence; 3
Years; $7,100
UNIVERSITY OF WISCONSIN, Madison; John
T, Curtis ; Behavioral Basis for the Descrip-
tion of Plant Communiiies; 1 year; $3,400

Arthur D. Hasler; Limnology of Lake
Mendota; 3 years ; $61,400

Robert A. McCabe ; Ecology, Behavior, and
Population Dynamics of Tympanuchus cu-
pido; 3 years; $37,300

William G. Reeder ; Determinents of Allo-
patrio Disiribution in Desert Rodenis; 2
years ; $13,400
Worrorp COLLEGP, Spartanburg, S.C.; Hugo
A, Ferchau ; Effect of Environment and Host
on Mycorrhizal Roots; 2 years; $14,400
Woops HoLE OCEANOGRAPHIC INSTITUTION,
Woods Hole, Mass. ; George L. Clarke; Light
Conditions and Bioluminescence in the Sea;
3 years; $50,100

Howard L. Sanders; Studies of Deep Sea
and Shallow Water Benthog; 2 years;
$71,000

Mary Sears; FEnvironmental Factors in
Zooplankion Distribution; 1 year; $21,200

Harry J. Turner; Influences in Reproduc-
tion and Development of Benthic Inverte-
brates,; 2 years; $37,300
YaLs UNiveesiTy, New Haven, Conn. ; Phil-
lippe F. Bourdeau; Hcology of Photosyn-
thesis and Respiration of Forest Trees; 3
years; $21,600

Jobn L. Brooks ; Oyclomorphosis in Daph-
nia; 2 years; $27,400

G. Evelyn Hutchinson; Clay Components
o] Lake Sediments; 1 year ; $5,800

G. Evelyn Hutchingon ; Palaeolimnological
Investigations in Unglaciated Regions; 3
years ; $94,000

L. M. Passano; Evolution in Atlentic
Coast Polychaetes; 2 years; $12,500

Gordon A. Riley; Biological Role of Par-
ticulate Matter in Long Island Sound; 1
year; $6,100

GENETIC BIOLOGY

UNIVERSITY OF ARIZONA, Tucson ; William B.
Heed; Evolutionary Studies in the Genus
Drosophila; 2 years; $19,800

BosTON UNIVERSITY, Boston, Mass.; C. E.
Folgome ; Recombination in the rII Region
of Bacteriophage T's; 2 years; $15,000
UNIVERSITY OF BRITISH COLUMBIA, Van-
couver, Canada ; Henretta T. Band; Lethals
and Environment in Drosophila; 2 years;
$20,000

UNIVERSITY OF CALIFORNIA, Berkeley; Don-
ald A. Glaser; Genetics of Bacleriophage;
1 year; $14,900
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Gerald B, McClearn ; The Role of Genotype
in Determining the Efects of Alcohol on
Behavior of Mice; 3 years; $46,400

Philip J. Snider; Somatic Recombination
and Mating Type Incompatidbility in Neuro-
spora; 2 years ; $20,100

Curt Stern ; Genetics of the Sex Combs of
Drosophila; 3 years; $36,000

Frank C. Vasek; Cytogenetic Studies in
Clarkia; 2 years; $10,800

R. W. Allard, Davis; Non-Allelic Gene
Interactions in Quantilative Genetics; 4
years; $76,100

Stanley H. Mills, La Jolla; Antigenic
Structure of Animal Cells; 2 years; $43,000

Elof Axel Carlson, Los Angeles; Analysis
of Induced and Spontancous Mutations; 2
years; $35,000

Ilof Axel Carlson, Los Angeles ; Intragenic
Analyses of Chemically Induced Mutation;
2 years; $11,100

W. T. Ebersold, Los Angeles; Genetics of
Chlamydomonas Reinhardi; 2 years; $34,900

Gregory J. Jann, Los Angeles; Mechan-
iem of Transfer of Genetic Information From
Gene to Product; 1 year; $22,000

Eduardo Orias, Santa Barbara; Physi-
ological Genetics of Tetrahymena Mating
Types; 2 years; $16,600
CBNTRE NATIONAL DE LA RECHERCHR SCIEN-
TIFIQUE, Gif-sur-Yvette, France; Georges N.
Cohen; Control of Enzyme Synthesis in
Mioroorganiams; 3 years; $40,900
UNIVERSITY OF CHICAGO, IlL.; John Lee
Hubby ; Protein Differences in Drosophila N
2 years; $27,800

Bernard 8. Strauss; Gene Action and
Interaction; 3 years ; $38,300
THs CITY COLLEGR OF NEW YORK, New York,
N.Y.; Louls Levine; Mechanisms of Sexual
Selection in Mice; 2 years; $8,000
City oF HoPB MEDICAL CENTER, Duarte,
Calif.; William D. Kaplan; Genetic Effects
of Radioactive Isotopes; 2 years; $38,500

Susumu Ohno ; Cytogenetio Studies on the
Sex-determining Mechanism of Mammals;
2 years; $20,200
COLORADO STATE UNIVERSITY RESRARCH
FounNDATION, Fort Collins ; James E. Ogg and
James J. Gliroy; Genetic and Biochemical
Studies on Diploid Birains of Escherichia
coli; 2 years; $28,400
UNIVERSITY OF CoOLORADO, Boulder; Melvin
Laurance Morse; Genetic Rtudies of Bao-
terig; 2 years; $19,800
CoLUMBIA UNIVERSITY, New York, N.Y.;
Francis J. Ryan and James Q. King; Hetero-
zygosity and Developmental Variation; 1

year; $19,500

J. Herbert Taylor; Genetic and Cyto-
logical Studies on the Genus Sciara; 2
years; $3:1,200
UNIVERSITY OF CONNECTICUT, Storrs; Wil-
liam P. Brown; Heterosis and Fitness in
Drosophila Melanogaster; 2 years: $15,500
GoRGAS MEMORIAL INSTITUTE OF TROPICAL
AND PREVENTIVE MEDICINE, Washington,
D.C.; Sarah Bedichek Pipkin; Tezonomic,
Distridutional and Ecological Studies of
Drosophilidae of the Canal Zone and Vicin-
ity ; 2 years; $7,100
GoUCHER COLLEGE, Baltimore, Md.; Ann M.
Lacy; Qenetic Pine BSiructure of the Td



Locus in Neurospore crassa; 2 YeA&rs;
$28,200
HarvaRp UNivarsiTY, Cambridge, Mass.;

R. P. Levine; Genetics of Chlamydomonas
reinhardi; 2 years; $22,100
UNIVERSITY OF ILLINOIS, Urbana; John R.
Laughnan; Complex Genes in Maize; 3
years ; $65,500

Dale M. Steffensen; Chromosome Siruc-
ture and Related Problems in Biochemical
Cytology; 2 years ; $69,100
INSTITUT PASTEUR, Parls, France; Francois
Jacob ; Episomic Elemenis and the Regula-
tion of Protein Synthesis; 3 years; $62,200
Iowa StATE UNIVERSITY, Ames ; Oscar Kemp-
thorne ; Design and Interpretation of Experi-
mente Using Genetic Material; 2 years;
$11,500

Oscar Kempthorne and Dewey L. Harris ;
Role of Errors of Parameter Estimation in
Index Selection; 2 years; $25,800
JourNS HOPKRINS UNIVERSITY, Baltimore,
Md.; Andrzej W. Kozinski and Philip
Hartman ; Mechanism of transfer and repli-
cation of DNA in phage; 1 year ; $12,500

David M. Raup; Variability in Orchestia
Platensis as Related to Natural Radioactiv-
ity ; 1 year ; $8,000

C. P. Swanson ; Chromosome Stability and
Structure; 3 years; $52,800
UNIVERSITY oF KaNsas, Lawrence; Delbert
M. Shankel ; Studies on Rickettsial Genetics;
2 years; $12,200
LoNg ISLAND BIOLOGICAL ABSOCIATION, Cold
Spring Harbor, N.Y.; Arthur Chovnick;
Structural and Functional Organization of a
Compler Locus in Drosophile Melanogaster;
2 years ; $20,500
MANHATTAN CoOLLEGE, New York, N.Y.; Rob-
ert E. Beardsley ; Genetics of Agrobacterium
Tumefaciens ; 2 years; $7,000
MARQURETTE UNIVERSITY, Milwaukee, Wis. ;
Irwin M. Greenblatt; Mutable Genetic Sys-
tems; 2 years; $19,600
UNIVERSITY OF MASSACHUSETTS, Amherst;
Manley Mandel ; Biology of Serratia Marces-
cens; 2 years ; $27,600
Mepical, COLLEGE OF VIRGINIA, Richmond;
J. Ives Townsend; Population Genelics; 1
year ; $9,5600
MiaMm1 UNIVERSITY, Oxford, Ohio ; Thomas G.
Gregg ; Genetics and Cytogenetics of Droso-
phila hydei; 2 years; $9,400
MicHIGAN STATE UNIVERSITY, East Lansing ;
Albert H. Ellingboe; Sexual Incompatibility
in Higher Fungi; 2 years; $4,800

UNIVERSITY OF MINNESOTA, Minneapolis;
David J. Merrell; The Dominant Burnsi
Mutation 4in Natural Populations of the
Leopard Frog; 1 year; $6,200

UNIVERSITY OF Mi1ssoURrl, Columbia ; Gyorgy
Redel ; Physiological Genetics of Mutation in
Arabidopsis; 2 years; $10,500

UNIVERSITY OF NEBRASKA, Lincoln; Cecil T.
Blunn ; Breeding Tests of Population Genetic
Theory ; 2 years ; $24,800

NEw ENGLAND INSTITUTR FOR MEDICAL RE-
SEARCH, Ridgefleld, Conn.; George H.
Mickey ; Non-thermal Cytogenetic Effects of
Radio Frequency on Tissues; 2 years;
$25,600

UNIVERSITY OF NORTH CAROLINA, Chapel
Hill; D. U. Gerstel, Raleigh; Genetic Insta-
bility in Nicotiana; 1 year; $22,700

Ken-ichf Kojima, Raleigh; Genetice of
Quantitative Traita under RSelection; 8
years; $68,600 .

H. F. Robinson, Raleigh; Genetic Studies
in the Genus Meloidogyne; 2 years; $25,800

S. G. Stephens, Raleigh ; Species Differen-
tiation in Gossypium ; 8 years; $113,200
NORTHERN ILLINOIS UNIvERSITY, De Kalb;
C. J. Bennett; Hereditary Effects of Early
Transplantation in the Chicken; 2 years;
$8,600
UNIVERSITY OF ORKLAHOMA, Norman; Alice
M. Brues; ABO Blood Groups; 1 year;
$2,000
OrggoN StaTE CoLLEe®, Corvallls; Willlam
. Sandine; Physiological Studies on the
Lactic Acid Bacteria; 2 years; $10,800
UNIVERSITY OF OREGON, Fugene; George
Streisinger ; Molecular Relations Between
Gene and Produce Protein; 3 years; $80,300
UNIVERSITY OF PRNNSYLVANIA, Philadelphia ;
Alan Garen; G@Genetic Determination of
8pecificity and Rate of Nynthesis of Alkaline
Phosphatase in E. coli; 2 years; $94,100

John R. Preer, Jr.; Gene Action in Para-
mecium ; 3 years; $38,500

P. W. Whiting ; Oytological and Genetics
Study of Polyploidy in the Wasp Mormoniella
Vitripennis; 1 year; $9,200
PurDUE REsSEARCH FoUNDATION, Lafayette,
Ind.; A. B. Bell; Effects of Genotype-En-
vironment Interaction; 2 years; $24,000

Allan B. Burdick ; Structure and Function
of the M—DY Complex in Drosophila Melano-
gaster; 2 years; $38,800

Irwin Tessman; Mutation and Replica-
tion of DNA ; 8 years; $73,400

Jules Janick; Cytogenetic Aspects of Sex
Determination; 2 years; $13,700
UNIVERSITY OF ROCHESTER, N.Y.; Brnst
Caspari; Genetic Control in Ephesita; 1
year; $6,200
Roscop B. JACESON MEMORIAL LABORATORY,
Bar Harbor, Maine; Margaret C. Green;
Physiological Genetics of the Short-Ear Gene
in Mice; 3 years; $26,000
SAN DiEco STATE COLLEGE FOUNDATION,
Calif.; Frank J. Ratty; Effect of Proximal
Heterochromatin on Mutation and Germinal
Selection; 1 year; $12,300
S0uTH DAKOTA STATE COLLEGE, Brookings;
James G. Ross; Homozygous Diploid Mu-
tants in Sorghum; 1 year; $10,800.
UNIVERSITY OF SOUTHERN CALIFORNIA, Los
Angeles; T. T. Chen; Collection of Parame-
cium bursarie in Australia and New Zealand ;
1 year; $1,500.

Margaret Lieb; Mechanizm of Mutation;
2 years; $19,400
SoUTHERN ILrINOIS UNIVERSITY, Carbon-
dale; Carl C. Lindegren; Study of the
Zymophage; 2 years; $36,000
UNIVERSITY OF SOUTHWESTERN JLOUISIANA,
Lafayette; Willlam L. Flannery; Muta-
tional Origin of Halophilio Bacteria; 2
years; $16,300
STATE UNIVERSITY OF Jowa, Yowa City;
Emil Witschi; Genetics and Physiology of
Sew Differentiation; 2 years; $35,500
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SYracUs® UNIVERSITY RESBARCH INSTITUTE,
Syracuse, N.Y.; Roger D. Milkman; Analy-
8is of a Polygenic System in Drosophila
melanogaster; 1 year; $6,000
TeMPLE UNIVERSITY, Philadelphia, Pa.;
Benedict Mark Hall; Genetic Analysis of
Somatic Cells of Higher Plants; 2 years;
$8,900
UNIVERSITY OF Tpxas, Austin; T. C. Hsu,
Houston ; Mammalian Chromosomes in Vit-
ro; 2 years; $40,200

James Maniotis; Biological Studies of
Pyrenomycetous Fungi; 2 years; $15,100
TULANB UNIVERSITY OF LOUISIANA, New Or-
leans ; B, Peter Volpe; Genetics of the Leop-
ard Frog; 8 years; $34,500
UNIVERSITY OF WASHINGTON, Seattle; Stan-
ley M. QGartler; Somatic Cell Genetics in
Tissue Culture; B years; $45,500
WASHINGTON STATE UNIVERSITY, Pullman ;
Adolph Hecht; Sublethal Factors in
Oenothera; 2 years; $16,500

WAYNR STATER UNIVERSITY, Detroit, Mich.;
Robert W. Tuveson; Control of Nuclear
Ratios in Heterocaryons and Somatic Dip-
loids of a Plant-Pathogenic Fungus; 2 years;
$12,600
WESTERN RESERVD UNIVERSITY, Cleveland,
Ohio; Jan H. Bruell; Genetice of Behavior
in Mice; 2 years; $33,400
UNIVERSITY OF WISCONSIN, Madison; R.
Alexander Brink ; Paraemutation of R Locus
in Maize; 3 years; $36,200

Chin 8. Chung; Genetic Studies of Hu-
man Populations; 2 years; $29,400

W. H. Gabelman; Interactions of Genes
and Cytoplasm in the Pollen Sterile Plants;
2 years; $15,200

Waclaw Szybalskl; Genetics and Radio-
chemistry of Halogenated Deoxyuridine An-
alogs; 1 year; $3,800

HISTORY AND PHILOSOPHY OF SCIENCE
AMERICAN UNIVERSITY OF BEIRUT, Beirut,
Lebanon ; E. 8. Kennedy ; History of Islamic
Astronomy; 1 year; $2,800
BrowN UNIVERSITY, Providence, R.I.; David
Joraveky ; A History of Michurinist Biology;
1 year; $10,000

0. B. Neugebauer ; History of Mathemati-
cal Astronomy; 3 years; $32,200
UNIVERSITY OF CALIFORNIA, Berkeley; C. D.
O’'Malley, Los Angeles; Origing of Modern
Anatomy; 3 years; $15,500

UNIVERSITY OF CHICAGO, Ill.; Allen G.
Debus; Influence of Medicine on Modern
Chemistry; 2 years; $4,100

COLORADO STATE TUNIVERSITY RESEARCH
FoUNDATION, Fort Collins; Saul A. Basri;

A Deductive Physical Theory; 2 years;
$11,500
CorNpLL UNIVERSITY, Ithaca, N.Y.; L.

Pearce Willlams; The Collected Works of
Michael Faraday; 2 years; $6,100
GRINNELL COLLEGE, Grinnell, Jowa ; Richard
S. Westfall; Study of Isaac Newiton; 2
years; $13,500
HARVARD UNIVERSITY, Cambridge, Mass.;
I. Bernard Cohen; History of Physical
Sciences; 3 years; $25,000

C. O'D. Iselin; History of Oceanography,
1 year; $7,500
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UNiveRsiTY OF ILriNois, Urbana; Robert
Slegfried; Weight-Related Concepts in
Chemistry; 2 years; $7,900
INDIANA TUNIVERSITY FOUNDATION, Bloom-
ington; Edward Grant; Mathematical Pro-
portionality; 1 year; $700

Edward Grant; A study of Mathematical
Proportionality; 2 years; $4,900

Alfred Rupert Hall and Marie Boas Hall ;
The Correspondence of Henry Oldenburg ; 2
years; $12,000
MASSBACHUSETTS INSTITUTE OF TECHNOLOGY,
Cambridge ; Cyril Stanley Smith ; Sources for
the History of Metallurgy; 2 years; $5,500
MICHIGAN STATRE UNIVERSITY, East Lansing;
Richard Schlegel; Completeness in Physical
Bcience; 1 year; $8,000
TeMPLE UNivarsiTY, Philadeiphia, Pa.;
Jacob W. Gruber; Richard Owen and
Natural Science; 2 years; $11,900
TULANE UNIVERSITY OF LOUISIANA, New Or-
leans; Joseph Ewan; Studies on American
Noturalista; 1 year; $7,200
WAYNR STATE UNIVERSITY, Detroit, Mich.;
Edward Lurie; Scientific Organization in

Nineteenth Century America; 2 years;
$12,400
Yarp TUNivERSITY, New Haven, Conn.;

Leonard G. Wilson ; Lyell and the Develop-
ment of Geology; 8 years; $9,800

Thomas R. Forbes; William Yarrell, Brii-
ish Naturalist; 1 year; $1,500

MATHEMATICAL SCIENCES
ApzrpHI COoLLEGE, Long Island, N.Y.; Her-
bert C. Kranzer and James Radlow; Mag-
netohydrodynamics; 2 years; $17,700
AMERICAN MATHEMATICAL SOCIETY, Provi-
dence, R.I.; Gordon L. Walker ; Applications
of Functional Analysis; 1 year; $74,000
TUNIVERSITY OF ARIZONA, Tucson; John B.
Butler, Jr. ; Vibration of Beams and Plates;
2 years; $6,900

H. Melvin Lieberstein ; Numerical Analy-
8ig; 2 years ; $18,500

Paul Slepian; Network Theory; 2 years;
$19,000
BraNDEIS TUNIVERSITY, Waltham, Mass.;
Maurice Auslander, David A. Buchsbaum,
and Dock S. Rim; Homological Algebra; 2
years ; $51,700

Max Chretien; Establishment of Compui-
ing Center; 1 year; $30,000

Harold I. Levine and Richard 8. Palails;
Differential Topology, 2 years; $49,400

BrOWN UNIVERSITY, Providence, R.1. ; Iacopo

Barsotti; Algebraic Geometry; 2 years;
$37,000
Herbert Federer; Geometric Measure

Theory; 2 years; $51,600

Katsumi Nomizu; Automorphisms of Geo-
metric Structures; 27 months; $11,000
CALIFORNIA INSTITUTE OF TECHNOLOGY,
Pasadena; R. P. Dilworth; Group Theory
and Matrio Theory; 1 year; $22,500

A. Erdelyi; Funcilional Analysis; 1 year;
$28,700
UNIVERSITY OF CALIFORNIA, Berkeley; Chen
Chung Chang and Alfred Horn ; Foundations
of Mathematics; 2 years; $34,600

Jerzy Neyman; Stochastic Treatment of
Natural Phenomena,; 2 years; $78,000

M. H. Protter; Partial Differential Equa-
tions; 2 years; $49,000



Maxwell A. Rosenlicht;
ometry; 2 years; $6,000

Alfred 'Tarskl; Metamathematics, 2
years ; $62,600

Charles A, Hayes, Jr., Davis; Establish-
ment of Computing Center; 3 years; $40,000

Richard C. Gilbert and Vernon A. Kramer,
Riverside ; Perturbation of Operators; 2
years ; $13,300
CARNEGIE INSTITUTR OF TECHNOLOGY, Pitts-
burgh, Pa.; Walter Noll; Mechanics and
Thermodynamics; 2 years; $18,700

Malempati M. Rao ; Inference in Stochastic
Processes ; 2 years ; $5,400
UNIVERSITY OF CHICAGO, Chicago, INl.; A, A,
Albert; Algebra, Analysis, and Topology; 2
years; $57,300

Walter L. Bailley; Algebraio Funciion
Theory,; 2 years; $16,600

Paul R. Halmos; Entropy and Ergodic
Theory; 2 years; $46,300

Ellas M. Stein; Harmonic Functions and
Fourier Analysis; 2 years; $16,600
CLARK UNIVERSITY, Worcester, Mass.; Dan-
iel Gorenstein ; Finite Groups; 1 year; $9,200
COLUMBIA UNIVERSITY, New York, N.Y.; 8.
Eilenberg ; Algebra,; 2 years; $93,500

Kdgar R. Lorch; Abstract Integration
Theory; 1 year; $8,000

Herbert E. Robbins; Probability Theory
and Mathematical Statistics; 2 years;
$81,400
UNIVERSITY OF CONNECTICUT, Storrs; Geral-
dine A. Coon; Boundary Value Problems;
15 months; $5,600

Harold Torgersen ; Establishment of Com-
puting Center; 1 year; $30,000

E. S. Wolk; Transitivity in Graphs; 15
months ; $5,600

Algebraio Ge-

CORNELL UNIVERSITY, Ithaca, N.Y.; Paul
Olum: Algebraic Topology; 2 years;
$136,000

DArTMOUTH COLLEGH, Hanover, N.H.; John
G. Kemeny ; Potential Theory for Stochastic
Processes ; 2 years; $54,700

Hazleton Mirkil; Second Order Operators;
2 years; $47,500
UNIVERSITY OF DRTROIT, Michigan; Lyle E.
Mehlenbacher ; Establishment of Computing
Center (IBM 1620); 3 years; $25,000

Duke UNIVERSITY, Durham, N.C.; Leonard
Carlitz ; Algebra and Number Theory; 2
years ; $37,000

John J. Gergen, Thomas M. Gallie, and
Thomas D. Reynolds; Establishment of
Computing Center; 3 years; $75,000

John H, Roberts; Topology; 2 years;
$33,700
FLORIDA STATE UNIVERSITY, Tallahassee;
Morton L. Curtis; Generalized Manifolds;
2 years ; $59,000
GEORGETOWN UNIVERSITY, Washington, D.C.;
Albert K, Aziz; Partial Differential Equa-
tions; 2 years; $13,000
TUNIVERSITY OF GEORGIA, Athens; Lee W. An-
derson; Order and Topology, 2 7years;
$15,400

J. G. Horne, Jr.; Topological Semigroups
on Euclidean Spaces; 2 years; $14,500
HARVARD UNIVERSITY, Cambridge, Mass.;
Garrett Birkhoft; Latlice Theory and Its
Applications; 1 year ; $12,866
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R. Brauer, J. T. Tate, and O. Zariski;
Algebra, Number Theory, and Algedbraio Ge-
ometry ; 2 years ; $75,000
UNIVERSITY oOF ILLINOIS, Urbana; 8. 8.
Cairns ; Polyhedral and Differentiadle Mani-
folds ; 2 years ; $15,600

A. H, Taub; Numerical Analysis and Ap-
plied Mathematice; 2 years; $154,000
INDIANA UNIVERSITY FOUNDATION, Blooming-
ton; T. Y. Thomas; Mechanica of Continy-
ous Media; 1 year; $18,400

George W. Whaples ; Class Field Theory;
2 years; $21,200
INSTITUTE FOR ADVANCED STUDY, Princeton,
N.J.; Deane Montgomery; Algebra and
Topology ; 2 years; $98,600

Hassler Whitney; Mathematica—Analy-
8ia; 2 years; $93,600
Towa STATE UNIVERSITY OF SCIENCE AND
TECHNOLOGY, Ames ; Robert J. Buehler; The
Foundations of Statistical Inference; 2
years ; $7,600

H. O. Hartley ; Statistical Estimation and
Mathematical Programming; 2 years;
$34,000

Oscar Kempthorne; Residulas in Ran-
domized Experiments; 2 years; $17,600

George Seifert; Systems of Ordinary Dif-
ferential Equations; 2 years; $20,500
UNIVERSITY OF KANSAS, Lawrence; Nach-
man Aronszajn; Differential Problems; 17
months ; $37,000
LenicH UNIVERSITY, Bethlehem, Pa.; Samir
Khabbaz; Adelian Groups; 2 years; $4,200
LOUISIANA STATE UNIVERSITY, Baton Rouge;
R. D. Anderson ; Generalizations of the OCan-
tor Set; 2 years ; $28,800

H. 8. Collins; Measure and Semigroups;
2 years; $9,000

R. J. Koch; Topological Semigroups; 2
years; $21,400
UNIVERSITY OF MARYLAND, College Park;
Avron Douglis; Partial Differential Equa-
tions; 21 years; $41,000
MASSACHUSETTS INSTITUTE OF TECHNOL-
06Y, Cambridge ; Kenkichi Iwasawa ; Galois
Extensions of Algebraic Number Filelds; 2
years; $29,800
UNIVERSITY OF MASSACHUSETTS, Amherst;
Alfonso G. Azpeitia, Entire Functions De-
fined by Dirichlet Series; 1 year; $3,200
M1cHIGAN STATE UNIVERSITY, Bast Lansing;
J. B. Adney and Wilbur H. Deskins ; Finite
Groups; 2 years; $29,000
UNIVERSITY OF MICHIGAN, Ann Arbor;
Nicholas D. Kazarinoff ; Scalar Scatlering by
Conver Bodies; 1 year; $3,500
UNIVERSITY OF MINNESOTA, Minneapolis;
Erwin Engeler; Theory of Models; 1 year;
$3,700

Marguerite J. Frank; Lie Algebras; 1
year; $8,000

Bjarni Jonsson ; Foundations of Algebra;
$1,050

Bjarni Jonsson and Peter Crawley ; Lattice
Theory; 2 years; $30,000

G. K. Kalish and B. R. Gelbaum; Func-
tional Analysis; 2 years; $46,500

Hugh L. Turrittin; Ordinary Differential
Equations; 1 year; $7,8600
Mississippl SOUTHERN CorLEep, Hatties-
burg; Jack D. Munn ; Establishment of Com-
puting Oenter; 1 year; $10,000
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New Mexico StAT® UNIvemsiry, Univer-
sity Park; Seymour Goldberg; Unbounded
Linear Operators; 15 months; $8,400

Elbert A. Walker; Infinite Abelian
Groups; 15 months; $31,800
New York UNiversiTy, New York City;
Sidney Borowlitz; Electromagnetic Theory;
2 years; $77,900

Lipman Bers; Summability; 8 months;
$5,700

Chia-Kun Chu; Magneto-Hydrodynamic
Nozzle Flows; 1 year; $5,600

Richard Courant; Methods of Mathemati-
cal Physics; 2 years; $75,000

James J. Stoker ; Topics in Applied Mathe-
matica; 2 years; $200,000
UNIVERSITY OF NORTH CAroLINA, Chapel
Hill; John W. Carr, III; Computer-Oriented
Linguistice Studies; 2 years; $40,000
NorTHWESTERN UNIVERSITY, Evanston, Il ;
R. P. Boas; Trigonometric Series; 1 year;
$6,000

R. P. Boas ; Fourier Series; 1 year; $4,500

R. P. Boas ; Extremal Problems; 2 years;
$84,000

Ivar Stakgold ; Boundary Value Problems;
2 years; $40,200

Teruhisa Matsusaka, Alex Rosenberg, and
Daniel Zelinsky; Problems in Algebra and
Algebraio Geomelry; 2 years; $1235,000

H. C. Wang; Minimal Immersion of Mani-
Jolds; 1 year; $8,400
UNivERsITY oF NoTRE DaME, Notre Dame,
Ind.; Hans J. Zassenhaus; Geometry of
Numbers ; 2 years ; $31,400
OREGON STaTeE CoLLEGE, Corvallis; Helmut
Groemer; General Packings and Coverings
of Bets; 2 years; $12,600
UNIVERSITY OF OREGON, Fugene; Fred C.
Andrews; FEstablishment of Computing
Center (IBM 1620) ; 1 year; $30,000

Paul Clvin and Bertram Yood ; Extensions
of Banach Algebras:B 2 years; $39,000
PENNSYLVANIA STATE UN1vERSITY, University
Park; Haskell B. Curry; Combinatory
Logic; 2 years; $20,400
UNIVERSITY OF PENNSYLVANIA, Philadel-
phia; Saul Gorn; Mechanical Languages;
2 years; $27,000

Walter Koppelman; The Hilbert and Rie-
mann-Hilbert Problems; 1 year; $3,900

Hans Rademacher; Analytic Additive
Number Theory; 1 year $10,400

Smbat Abian: Brouwer’s Fived Point
Theorem; 3 months; $3,700
PRINCETON TUNIVERSITY, Princeton, N.JI.;
J. C. Elgin and A. W. Tucker; Operation of
Computing Center (IBM 650); 1 year;
$15,000
Purbure RESEARCH YOUNDATION, Lafayette,
Ind. ; Gregers L. Krabbe; Generalized Spec-
tral Decompositions; 2 years; $9,800

Imanuel Marx; Approzimation Theory,
2 years; $7,200

Georg J. Rleger; Algebraic Numbers; 2
years ; $24,700

Henry Teicher; Stochastic Processes; 2
years; $14,000
RENSSELAER POLYTECHNIC INSTITUTR, Troy,
N.Y.; Kurt Bing; The Aaxiom of Choice;
1 year; $4,200 )
UNIVERSITY OF ROCHESTER, N.Y.; Willlam
F. Eberleln ; Generalized Harmonic Analysis;
2 years; $19,300
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Leonard Gillman; Semigroups and Rings;
2 years; $48,200

Richard P. Goblirsch; Topology of Bucli-
dean Spaces; 2 years; $12,900

Richard E, Johnson, 4tomic Modular Lat-
tices; 2 years ; $31,000

Ralph A, Ralmi; Stone-Cech Compactifi-
cations; 2 years; $19,600

Louis Sucheston; Mizing and Entropy; 2
vears; $35,000
RoOOSEVELT UNIVERSITY, Chicago, Ill.; Ruth
B. Marcus; Modal Logic; 2 years; $9,400
UNIVERSITY OF SOUTHERN CALIFORNIA;
Los Angeles; Herbert Busemann; Non-
Reimannian Spaces; 2 years; $48,000
UNIVERSITY OF SOUTHWESTERN LOUISIANA,
Lafayette; James R. Oliver; Esteblishment
of Computing Center; 1 year ; $15,000
STaNrFORD UNIVERSITY, Stanford, Calll.:;
Samuel Karlin; Probability Theory and
Functional Analysis; 2 years; $80,000

Charles Loewner; Continuous
groups; 3 years; $50,000

Emanuel Parzen; Time Series Analysis;
2 years; $73,000

Ralph 8. Phillips; Functional Analysis;
2 years; $90,000

Hans Samelson; Topology and Lie Group
Theory,; 1 year ; $16,000
StaTn UNIVERSITY OF Iowa,
Harry T. Muhly; Oomplete Ideals;
months; $11,000
STEVENS INSTITUTE OF TECHNOLOGY, Hobo-
%ken, N.J.; Lawrence Goldman ; Homogencous
Linear Differential Equations; 1 year;
£3,100
SYRACUSE UNIVERSITY RESEARCH INSTITUTE,
N.Y.; G. T. Cargo; Holomorphic Functions;
2 years ; $8,800

Shu-Teh Chen Moy; Markov-Chain and
Information Theory; 1 year; $8500

P. T, Church; Topology and Analysis; 2
years; $18,700

Werner C. Rheinboldt; Computing Re-
search; 2 years; $30,00
TExas8 CHRISTIAN UNIVERSITY, Fort Worth;
M. B. Sadler; Establishment of Computing
Center; 3 years; $15,000
TULANE UNIVERSITY, New Orleans, La.;
A. D. Wallace ; Semigroups; 2 years; $40,000

Gail 8. Young; Topological Methods in
Analysis; 2 years; $58,600
Utan STaTe UNIVERSITY; Logan: Wynne
Thorne ; Establishment of Computing Cen-
ter; 3 years; $30,000
UNIVERSITY OF UTaH, Salt Lake City; 8, 8.
Kistler ; Expansion of Computing Center;
1 year; $30,000
[INIVERSITY OF VIRGINIA, Charlottesville;
Alan P. Batson; Establishment of Comput-
ing Center (Burroughs g05); 1 year;
$60,000
UNIVERBITY OF WASHINGTON, Seattle; J. M.
G. Fell and H. 8. Bear; Functional and
Group Algebras; 2 years; $24,600

Edwin Hewlitt; Harmonic Analysis; 1
year; $11,500

Robert F. Tate; FEstimation and Rank-
Order Methods 4in Statistics; 2 years;
$13,600
WASHINGTON STATE UNIvERsITY, Pullman;
T. G. Ostrom; Finite Projective Planes; 2
years; $15,800

Bemi-

Iowa City;
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WasHiNGTON UNivEksiTY, St. Louls, Mo.;
Franklin T. Haimo; Univalent Functions,
Functional and Harmonio Analysis, and Con-
tact Transformations; 2 years; $15,800

A. B. Nussbaum ; Laplace-8tieltjes Trane-
forms in Groups; 2 years; $8,800
WAYNB STATE UNIVERSITY, Detroit, Mich.;
Seymour Sherman; The Ising Model; 2
years; $30,700
WEST VIRGINIA UNIVERSITY, Morgantown ;
Henry W. Gould; Binomial Coeflicient Sum-
matione; 2 years; $9,700
WrsTERN IEsgRve UNIveRsiTY, Cleveland,
Ohio ; George Leger ; Lie Algebras; 2 years;
$9,3156
WiLLIAM MARSH Rick UNIVBRSITY, Houston,
Tex.; John K. 1lliffe; Compiler Routiness 2
years; $380,000
UNIVERSITY OF WISCONSIN, Madison ; Morris
Marden, Milwaukee; Leros of Polynomials;
2 years; $37,700

Walter Rudin; Studies in Analysis; 2
years ; $71,400
YALE UNIVERSITY, New Haven, Conn.; Oy-
stein Ore; Theory of Graphs and Networks;
2 years; $13,700

METABOLIC BIOLOGY

ApgLpHI COLLEGE, Garden City, N.Y.; Carl
8. Hammen; Carbon Diovide Fization in
Invertebrates; 2 years; $15,000

ALBERT BINSTEIN MEDICAL CENTER, Phila-
delphia, Pa.; David H. Ezekiel; Struclure
and Function of the Bacterial Nuclear Ap-
paratus ; 1 year; $36,400

BoYCE THOMPSON INSTITUTE FOR PLANT RE-
SRARCH, INc., Yonkers, N.Y.; Karl Mara-
morosch ; Beneficial Effect of Aster Yellows

Virus on Non-Vector Insects; 2 years;
$31,100
BRANDEIS UNIVERSITY, Waltham, Mass.;

Nathan O. Kaplan;
years; $86,100

John M. Lowenstein; Hydrogen in Bio-
synthesis; 8 years; $50,000

UNIVERSITY OF CALIFORNIA, Los Angeles;
David Appleman; Functfon of Catalase; 2
years ; $15,000 .

PDaniel I, Arnon; Nitrogen Assimilation
and Photosynthesis; 3 years; $90,500

Michael Doudoroff ; Metaboliam of Organic
Rubstrates in Bacteria; 8 years; $58,900

Samuel Lepkovsky: Tryptophane Metabo-
lism to Carbohydrate Mctaboliam ; 3 months;
§3,000

P. K. Stumpf, Davis; Enzymatic Mecha-
nisms Participating in Fat Mectabolism of
Higher Plants; 4 years; $61,100

John A. DeMoss, La Jolla ; Studies on the
Genetic and Physiological Control of Cellular
Structures; 18 months; $19,800

Otto H. Scherbaum, Los Angeles; Meta-
bolic Studies Concerning the Mechanism of
Synchronized Cell Division; 2 years; $37,800

Victor W. Rodwell, San Franecisco; Bac-
terial Metabolism of Pipecolic Acid; 2 years;
$25,200
UNIVERSITY OF CHIcAGO, INl.; Warren A.
Furumoto; Infection by Tobacco Mosaic
Virus; 2 years; $20,000
COLORADO STATE UNIVERSITY RESEARCH
FouNDATION, Fort Colling; E. Merle Harri-
son and Merle G. Payne ; Chemical Identifica-
tion and Mechanism of Action of a Phenolic

Cellular Activity; 3

Compound Responsible for Resistance fo
Cercospora Leaf-Spot; 2 years; $8,000
UNIVERBITY oF CONNECTICUT, Storrs; Emil
Q. Bernsteiln; Factors Responsible For and
Associated With Obdligate Photoautotrophy ;
2 years ; $25,000
CORNELL UNIVERSITY, Ithaca, N.Y.; Martin
Alexander and J. B. Dawson ; Metabolism of
Chemoautotrophic and Heterotrophio Nitri-
Jying Microorganiams; 8 years; $28,800
UNIVERSITY OF DELAWARE, Newark ; John H.
McClendon; Respiratory Mechanisms in
Cultivated Mushroom ; 2 years ; $8,000

John C. Wriston, Jr.; Fraotionaiion of
Guinea Pig Serum, and Mechanism of 4te
Action on g Mouse Tumor; 2 years; $23,000
Dukg UN1vERSITY, Durham, N.C.; Aubrey W.
Naylor ; Protein Formation and Amino Acid
Metabolism in Plants; 2 years; $20,000

UNIVERSITY OF FLORIDA, Galnesville; James
A. Olson; Intestinal Absorption end Blood
Transport of Sterols and Fat-Soluble Vita-
mins; 2 years; $39,500
GEORGE WASHINGTON UNIVERSITY, Washing-
ton, D.C.; Robert C. Wood; Synthesis of
Tetrahydropteroylpolyglutamic Acid from P-
Aminobenzoic Acid and Pteridines by Bac-
teria ; 2 years; $29,400
UNIVERSITY OF GEORGIA, Athens; Robert A.
McRorie and William J. Payne ; Enzymology
of Bacterial Utilization of Uronic Acids;
2 years ; $17,900

Willlam J. Payne; Metabolism of Marine
Bacteria; 2 years ; $19,500
GOUCHER COLLEGE, Baltimore, Md. ; Helen M.
Habermann ; Physiology of Pigmeni-deficient
Mutants of Helianthus Annuus L; 2 years;
$37,000

Clifford R. Noll, Jr.; Diphosphopyridine
Nuoleotide-Linked Dehydrogenases; 6
months ; $2,200
HAHNBEMANN MEDICAL COLLEGR AND HOSPI-
TAL, Philadelphia, Pa.; Herbert J. Eichel;
Studies on Respiratory Enzymes in Protozoa;
2 years ; $24,400

John J. Spitzer ; Metabolic Studies of Low
Density Lipoproteins,; 2 years; $18,200

Morris A. Spirtes ; T'issue Slice Metabolism
and Cell Membrane Permeadbility; 2 years;
$11,400
HARVARD UNIVERSITY, Cambridge, Mass.;
Herbert L. Ennis and Martin Lubin; Bio-
synthetic Control Mechanisms in Mammalian
Cella; 2 years; $29,100

R. P. Geyer:; Factors Afecting Idpide
Metabolism ; 1 year; $11,800

Edmund €. C. Linn ; Oontrol of Polyhydric
Alcohol Metaboliam in Bacterial Cells; 2
years ; $26,600
HaArvARD UNIvERSITY, Cambridge, Mass.; A.
M. Pappenheimer ; Biology of Diphtheria and
of Diphtheria Bacillus; 3 years; $56,800

Willlam H. Pearlman; Metabolism and
Localization of High Radioactive Steroid
Sew Hormones in Target Seoual Tissues; 3
years; $33,000

William R. Sistrom ; Bacterial Chromato-
phores; 3 years; $32,800
UNIVERSITY 0F Hawall, Honolulu ; Robert W.
Hiatt ; Equipment for Biochemical Research;
1 year; $38,500

HENRY Forp HoOSPITAL, Detroit, Mich. ; Q. H,
Gaebler ; Metabolism of Nitrogen-1§ From
Individual Sources; 8 years ; $34,500
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UNIVERSITY oF ILLINOIS, Urbana; I. C.
Gunsalus; Comparative Aspects of Meta-
bolic Activity; 1 year: $98,100

John B. Hanson; Effect of Plant Growth
Regulators on the Metabolio Activities of
Subcellular Particles from Plant Tissue; 38
years ; $438,500

Lawrence I. Hochstein; Bacterial Oazida-
tion of N-acetylglucosamine; 2 years;
$18,000

B. Connor Johnson ; Vitamin A in Adreno-
corticosteriod Biosynthesis; 8 years ; $17,600
INDIANA UNIVERSITY FOUNDATION, Bloom-
ington; Felix HMaurowitz; Biosynthesis,
Sitructure and Specificity of Proteins; 3
years ; $30,000
JoEN8 HOPKINS UNIVERSITY, Baltimore,
Md.; Howard J. Saz; Intermediary Meta-
boliam of Ascaris Lumbdricoides Adults and
Larvae,; 2 years; $36,000
Ka1spR FOUNDATION RESEARCE INSTITUTE,
Richmond, Calif,; Alex Shrift; The Un-
coupling of Cell Division From Growth;
1 year; $2,000
UNIVERSITY OF KANSAS MEDICAL CENTER,
Kansas City; Paul R. Schloerb; Liguid
Bcintillation Counter; 1 year; $12,500
Los ANGELES STATE COLLEGE FOUNDATION,
Calif, ; Anthony J. Andreoll; Metadbolism of
Glutaric and Higher Dicarbozylic Acids in
Bacteria and Animal Tissues; 2 years;
$18,800
MASSACHUSETTS INSTITUTE OF TECHNOLOGY,
Cambridge ; Gene M. Brown ; Metabolism and
Function of B Vitamins; 3 years; $68,900

John M. Buchanan; Biosynthesis of the
Methyl Qroup of Methionine, Coenzymatio
Role of Vitamin B12; 3 years; $77,400
UNIVERSITY OF MASSACHUSETTS, Amherst;
Trevor Robinson; Enzymatio Pathways of
Alkaloid Biosynthesgis; 1 year; $3,000
Miamr UNIVERSITY, Oxford, Ohio; David W.
Newmean ; Physiology and Biochemistry of
Lipids of Higher-Plant Ohromoplasis; 2
years; $15,000
UNIVERSITY OF Mram1, Coral Gables, Fla.;
W. J. van Wagtendonk ; Nucleic Acid Turn-
over in Paramecium Aurelila; 2 years;
$21,400
MicHAEL RBESE HosPITAL, Chicago, IIl.;
Sidney Cohen and Felix Leitner; Nature of
Repressor of Penicillinase Synthesis in
8taphylococcus Aureus; 2 years; $22,000
MICHIGAN STATE UNIVERSITY, East Lansing ;
Harold M. Sell; Biochemistry of Natural
and Synthetic Growth Substances; 2 years;
$16,100
UNIVERSITY OF MICHIGAN, Ann Arbor;
Harold J. Blumenthal ; Metabolism of Hex-
eric Acids; 8 years; $32,900

Rowland H. Davis; Biochemical Rela-
tionships Among Pyrimidine and Arginine
Mutants of Neurospora,; 3 years; $37,300
OKLAHOMA STATR UNIVERSITY, Stillwater;
L. M, Henderson ; Metabolism of $-Hydroxy-
anthrenilate,; 2 years; $18,000

Roger K. Koeppe ; Metabolism of Glutaric
Acid; 2 years; $19,200
OrANGE COUNTY STATE COLLEGE FOUNDATION,
Fullerton, Calif.; Donald D. Sutton; Spore
Formation in Fungi; 3 years; $22,800
ORBGON STATE COLLEGE, Corvallis; Te May
Ching ; Fat Metabolism of Germinating Seed

202

of Douglas Fir and Role of Plastid in Fat
Metabolism ; 2 years; $16,800

Tsoo E. King; Reconstitution of the
Mitochondrial Respiratory Chain; 3 years;
$53,500

Leo W. Parks; Ergosterol Metabolism in
Saccharomyces Cerevisiae; 2 years; $13,000
PENNSYLVANIA STaTE UNIVERSITY, Univer-
sity Park; Carl O. Clagett; Peptides in
Plant Metabolism; 3 years; $11,800

B. 8. Lindstrom ; Ohromatophoral Sulfate
Metaboliam ; 3 years ; $12,000
PHILADELPHIA GENERAL HOSPITAL RESEARCH
Funp, Pa.; Gerald Litwack; Action and
Fractionation of Lysozyme Resistance Trans-
ferring DNA ; 3 years; $21,000
PUurDUE RESBARCH FOUNDATION, Lafayette,
Ind.; Harry Beevers; Biochemical Aspects
o} Germination; 3 years; $67,300

Henry Koffler; Biosynthesis of Carbohy-
drates; 8 years; $50,000

F. C. Neldhardt; Regulation of Ridonu-
cleic Acid Synthesis in Bacteria; 3 years;
$60,000

William J. Ray, Jr.;
Process; 8 years; $50,000
Regp COLLEGE, Portland, Oreg,; Helen A.
Stafford ; Physiology of Lignin Formation;
3 years ; $18,800
RESBARCH FOUNDATION OF STATE UNIVERSITY
oF NEw YoORK, Albany; Arthur M. Zimmer-
man, Brooklyn; ATP on Living Cells; 2
years ; $15,000
ROCKEFELLER INSTITUTE, New York, N.Y.;
Gertrude Gottschall ; White Cell Proteases in
Hemostagis,; 2 years; $25,000
RUTGERS, THR STATE UNIVERSITY, New
Brunswick, N.J.; Bernard W. Koft; Biosyn-
thesis of Pteridines by Bacteria,; 2 years;
$15,000

Robert L. Starkey; The Fate of Sulfur of
Organic Compounds Decomposed by Micro-
organisms ; 2 years; $14,100

Henry J. Vogel; Comparative Microbial
Biosynthesis; 3 years; $50,500

Selman A. Waksman; Biosynthesis of
Streptomycin Group of Antibiotics; 38 years;
$50,200
UNIVERSITY OF SOUTHERN CALIFORNIA, Los
Angeles ; Carmel M. Roberts; Metaboliem of
Differentiating Cardiac Uells; 2 years; $22,-
000

Eion G. Scott; Metabolic Role of Boron;
2 years; $18,200
StaTE UNIVERSITY OF SOUTH DAKOTA, Ver-
million; A, D. Larson; Bacterial Metabo-
lism; 2 years; $14,000
SYRACUSBE UNIVERSITY RESEARCH INSTITUTEH,
Syracuse, N.Y.; Donald G. Lundgren; Bio-
synthesie in Obligate Chemosynthetic Auto-
troph; 2 years; $6,400
UNIVERSITY OF TENNESSER, Knoxville; Jo-
seph A, Ontko ; Liquid Scintillation Counter
for Research in Biochemistry; 1 year; $12,-
500
UNIVERSITY OF TExas, Austin; David H.
Ezekiel; Structure and Function of Bac-
terial Nuclear Apparatus; 3 years; $44,200

Jackson W. Foster ; Hydrocarbon Metabo-
lism in Microorganisms,; 4 years; $132,600

Don W. Micks, Galveston; Effects of In-
gecticides on Protein Synthesis; 2 years:
$16,000

Group Transfer



Jack Myers; Phystology and Biochemdis-
try of Algae; 3 years; $46,400
TusTs UNIVERSITY, Medford, Mass.; Roy L.
Kisliuk; Role of Vitamin B, in Methyl
Group Synthesis; 3 years; $56,400
UrAr StaT® UNIVERSITY, Logan; Gene W.
Miller ; Respiratory Chain Involved in Ox-
idative Phosphorylation in Relation to Car-
bon Diozide-Bicarbonate Inhibition; 2 years;
$19,500
VANDERBILT UNIVERSITY, Nashville, Tenn.;
C. R, Park ; Membrane Transport of Glucose;
3 years; $39,000

J. van Eys; New Sites of Action oj
Thiamine; 3 years; $21,600
UNIVERSITY OF VERMONT, Burlington; Don-
ald B. Melville; A Study of Ergothioneine
in Animals; 1 year; $8,300

Donald B. Melville; Biochemistry of
Ergothioneine; 2 years; $35,500

David Racusen; Synthesis and Fate of
Leaf Protein; 2 years; $14,400
VIRGINIA POLYTECHNIC INSTITUTR, Blacks-
burg ; Kendall W. King; Metabolic Transi-
tions During Cellular Development in Algae;
2 years ; $25,600

M. Daniel Lane; Alternate Pathways of
Butyrate Metabolism ; 2 years ; $24,600
WAEP ForesT COLLEGE, Winston-Salem,
N.C.; Walter J. Bo; Synthesis of Glycogen
from Uridinediphosphoglucose in Uterus; 1
year ; $14,200
WASHINGTON StATE UNIVERSITY, Pullman;
H. M. Nakata ; Physiology of Sporulation in
Aerobic Bacilli; 2 years; $13,000
WEST VIRGINIA UNIVERSITY, Morgantown;
Wayne W. Luchsinger; Studies on Mecha-
nism of Action of Beta-Glucanases; 2 years;
$29,500
WESTERN RESERVE UNIVERSITY, Cleveland,
Ohio ; Henry Z. Sable; Carbohydrate Metab-
olism ; 8 years; $44,800
UNIVERSITY OF WISCONSIN, Madison; W. H.
MecShan and Roland K. Meyer; Purification
and Characterization of Particulates from
the Anterior Pituitary Gland; 1 year;
$16,700
WORCESTRER FOUNDATION FOR EXPERIMENTAL
BIOLOGY, Shrewsbury, Mass, ; Erwin
Schwenk ; Biosynthesia of Cholesterol; 2
years ; $10,000
YesHIVA UNIVERSITY, New York, N.Y.; Theo-
dore Winnick; Mechanisms of Biosynthesis
of Polypetides; 1 year; $20,900

MOLECULAR BIOLOGY

ALBERT EINSTEIN MEDICAL CENTER, Phila-
delphia, Pa.; Daniel A. Boroff; Chemistry
and Biological Activity of Botulinum Tozin;
2 years ; $60,000
AUBURN UNIVERSITY, Auburn, Ala.; Anton
N. J. Heyn; Fiber and Ultra Siructure Re-
search,; 2 years; $50,000
BosTON UNIVERSITY, Mass.; Willlam C.
Boyd; Antibody-Antigen Complex; Reac-
tions and Chemistry; 3 years; $60,000
BRANDEIS UNIVERSITY, Waltham, DMass.;
Herman T. Epstein; Properties of ¢ New
Megaterium Phage; 2 years ; $35,000
Lawrence Grossman; Nucleio Acids; 3
years ; $58,900
Willlam P. Jencks; Energy Transferring
in Biological Systems; 8 years; $48,400

Mary Ellen Jones; Biosynthetio and
Transfer Reactions; 8 years; $42,900

Julins Marmur ; The Biological Polymers;
2 years; $71,30C
BrowN UNIVERSITY, Providence, R.I.; Sey-
mour Lederberg; Origin and Funciion of
Subcellular Particles of Microorganisms; 2
years; $19,000
UNIVERSITY OF BRUSSBLS, Belgium; P. R.
Srinivasan; The Mechanism of Transfer of
Genetio Information Between Nucleus and
Cytoplaam ; 2 years; $15,000
UNIVERSITY OF CALIFORN1A, Berkeley; Mel-
vin Calvin; Mass Specirometer for Primi-
tive Earth Gas Miztures; 1 year; $33,000

William A. Jensen; Uptake of Macro-
meolecules by Living Plant Cells; 2 years;
$20,000

Stanley L. Miller; Mechanisms for ihe
Synthesis of Organic Compounds on the
Primitive Earth; 18 months; $15,100

Manuel F. Morales ; Configuration of Dis-
solved Proteins and Protein Models; b
years; $31,000

Nello Pace; Cation Ewxchange Binding
Properties of Cellular Membrane Materials;
2 years ; $30,000

Benjamin B, Volcani; Biochemical Studies
on Riliceous Skeletal Formation in Marine
Microorganisms; 2 years; $70,000

Donald M. Reynolds, Davis ; Development
of an Enzymatio Assay for Chitin; 2 years,;
$30,000

Claude E. ZoBell, La Jolla ; Effects of In-
creased Hydrostatic Pressure onm Bacterial
Reaction Rates ; 2 years; $25,000

William J. Hartman and William G.
Clark, Los Angeles; Biosynthesis of Phar-
macologically Active Amines in Cephalo-
pods; 2 years; $28,000

Fritiof S. Sjostrand, Los Angeles; Analy-
8is of Emzymatic Activities Connected with
Certain Cytoplasmio Systems; 2 years;
$90,000

Joel W. Goodman, San ¥ranclsco; Im-
munochemical Studies of the Glutamyl Poly-
peptide-Antipolypeptide System; 2 years;
$23,000
UNIVERSITY OF CHiICAGo, Ill.; Irving H.
Goldberg; Enzymatic Synthesis of Ribo-
nucleic Acid ; 3 years ; $75,000

Kenneth D. Kopple; Peptide Models of
Enzymes; 8 years; $52,400

John Westley; Mechanism of Action of
the Enzyme Rhodanese; 2 years; $25,000
UNIVERSITY OF CINCINNATI, Ohio; Richard
A. Day; Determination of Secondary and
Tertiary Siructure of Proteins; 0§ years;
$30,000

Robert C. Krueger ; Nature and the Mech-
anism of Tyrosinase Action; 3 years;
$12,900
City oFr HoPE MEDICAL CENTER, Duarte,
Calif.; Alois H. Nowotny and Janos Wein;
Bacterial O-antigens; 2 years ; $30,000
CorLumBIiA UNIVERSITY, New York, N.Y.;
David Shemin ; Biosynthesis and Funciion
of Porphyrins; 1 year; $5,000 ’

Stuart W. Tanenbaum and Sam M. Bei-
ser ; Biosynthesis of Antibody and Molecular
Oonformation of Combining Sites; 3 years;
$38,700

Stephen Zamenhof; Studies on the Bio-
chemistry of Polysugarphosphates; 2 years;
$20,000
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CorNeLL UNIVBRSITY, Ithaca, N.Y.; Thomas
C. Brulce; Synthesis of a Series of Gem
Mercaptoethylamines; 4 years; $66,500

George P, Hess; Structural and Func-
tional Interrelationships in Enzymes; 2
years ; $42,000

Harold A. Scheraga; Thermodynamic
Properties of Proteina; 3 years; $72,000
DarTMoUuTH CoOLLEGE, Hanover, N.H.; R.
Clinton Fuller; Intracellular S8tructure and
Function in Microbial Cella; 2 years;
$200,000

Joseph D, Harris; Kinetics of Ionic Move-
ment Across Membranee; 3 years; $31,600

Arnold Wishnia; Hydrophobio Inier-
actions; 8 years; $22,300
Dugr UNIversitY, Durham, N.C.; Paul
Horowicz ; Ton Transport Across Membranes
in Muscle; 2 years ; $28,000

Charles Tanford; The Configuration of
Proteins in Solution; 1 year; $9,900

Charles Tanford; Conformation of Pro-
teing in Organto Agqueous Solveni Mixtures;
8 years; $54,000 :
DuQuesNE UNIvessiTy, Pittsburgh, Pa.;
Oscar Gawron; Reaction of Cyanide with
Cystine; 2 years; $13,200
EpseL B, Forp INSTITUTE FOR MEDICAL RE-
8BARCH, Detrolt, Mich.; Harvey F. Fisher;
Mechanisms of Reactions Catalyzed by Pyri-
dine Nucleotide Dehydrogenases; 2 years;
$25,000
FLorIDA STATE UNIVERSITY, Tallahassee;
Earl Frieden ; Copper Enzymes, Proteins, and
COopper Ion Catalyses; 3 years; $58,800

GEORGE WASBHINGTON UNIVERSITY, Washing-
ton, D.C.; Stephen Yeandle; Limulus Photo-
receptor; 3 years; $41,100
HArvarD UNIVERSITY, Cambridge, Mass.;
Paul Doty; Research on Polypeptides and
Proteing; 8 years ; $225,000

John H. Law ; Bacterial Lipids; 2 years;
$22,000

Matthew 8. Meselson;
DNA; 8 years; $130,000
HeALTH RESEARCH INc.,, Buffalo, N.Y.;
David Harker; COrystal Structure of Ribo-
nuclease; 2 years; $70,000
Howarp UNIVERSITY, Washington, D.C.;
Felix Friedberg; Estimation of Peptides;
2 years; $14,500
UNIVERSITY OF JLLINOIS, Urbana; L. P.
HAGER,; Biological Halogenation Mecha-
nisms,; 1 year; $13,500

A. C. Ivy; Determination of Histamine;
1 year; $10,800

Eugepe Rabinowitch; Photochemical and
Photogalvanic Storage of Light; 8 years;
$43,000

N. Sueoka; DNA Base Composition and
Structure of Engymes; 2 years; $50,000

Elizabeth Thorogood; Legume Nodule
Hemoproteins; 1 year; $15,800
INDIANA UNIVERSITY FOUNDATION, Blooming-
ton; Howard V. Rickenberg; Control
Mechanisms of Enzyme Biosynthesis; 2
years; $31,000
JBFFERSON MRDICAL COLLEGE OF PHILADEL-
PHIA, Pa.; Alfred Marshak; DNA in the
Maturation of Echinoderm Eggs; 2 years;
$16,000

JoHNS HOPKINS UNIVERSITY, Baltimore,
Md.; Michael B. Yarmolineky; Mechanism
of Protein Synthesis; 8 years; $50,300
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KANSAS STaTR UNIVERSITY, Manhattan;
Anthony M. Gawienowski and Richard N.
McDonald ; Synthesis of 140 Ring Labeled
Diethylatilbesterol; 2 years; $10,000
UNIVERSITY OF Kansas MEDICAL CENTER,
Kansas City; Jacob D. Duerksen; Inducer
Metabolism and it Relationship to the
Function of Sub-cellular Particles; 2 years;
$27,000
KANsSAS WESLEYAN UNIVERSITY, Salina; Or-
ville L. Voth; Interactiong of Tocopherol
with Proteins and Amino Acids; $1,000
LawRreNCE COLLEGE, Appleton, Wis.; Robert
M. Rosenberg; Interaction of Proteins with
Ethanol; 2 years; $9,000
UNIVERSITY oF LouiSviLLE, Louisville, Ky.;
Bruce M. Anderson: Mechanism of Enzyme
Action; 3 years; $40,300

Paul G. LeFevre; Mechaniam of Transport
Through Cell Membranes; 1 year; $50,000
MASSACHUSETTS EYR AND EAr INFIRMARY,
Boston, Mass. ; 8. Peter Marfey ; Structural
and Synthetic Studies Related to Cytochrome
C.; 2 years; $30,000
MASSACHUSETTS GENEBRAL HOSPITAL, Bos-
ton; Murray Vernon King; Crystallography
of Proteing and Polypeptides; 1 year;
$15,000

Karl Schmid; Ohemical Structure of the
Low Molecular Weight Human Plasma Gly-
coproteins; 2 years; $27,000

Dorothy F. Travis; The Molecular Biology
of Crustacean Mineralized Tissues; 2 years;
$28,000
MaSSACHUSETTS INSTITUTE OF TECHNOLOGY,
Cambridge ; Howard M. Dintzis; Orystalline
Proteins; 1 year; $29,000
MaY0 ASBOCIATION, Rochester, Minn.; Eu-
gene Ackerman ; Physical Factors Controlling
the Activity of Xanthine Ozidase and Other
Enzymes ; 2 years ; $27,000
MEDpICAL COLLEGE OF VIRGINIA, Richmond;
Alfred J. Richard; Isolation of the Smallest
Serologically Active Peptide from a Pro-
tein Hydrolyzate,; 2 years; $13,000
CoLLEGR OF MEDICAL EvANGELISTS, Loma
Linda, Calif.; Robert L. Nutter; Relotion-
8hip of DNA Synthesis to Protein Synthesis
in Multiplicity Reactivation in the T. Even
Bacteriophages; 2 years; $11,000 .
MEBLLON INSTITUTE, Pittsburgh, Pa. ; Edward
F. Casassa ; Physical Chemistry of Seed Pro-
teins,; 2 years; $29,000
UNIVERSITY OF MICHIGAN, Ann Arbor; Ar-
thur Yuwiler; Studies on 5-Hydroxytrypto-
phan  8,4-Dihydrozyphenylalanine Decar-
bozylase; 2 years; $24,000
UNIVERSITY OF MINNESOTA, Minneapolis; Al-
lan H. Brown ; Photosynthetic Research; 3
years; $36,000

Irvin B. Liener; Structural Basis of En-
zyme Action ; 3 years; $37,300
MonNTaNA STATE COLLEGE, Bozeman; Ralph
A. Olsen ; Ion Accumulation by Plant Cells;
1 year; $6,500
MoUNT SiNat HoSPITAL, New York, N.Y.; J.
D. Chanley and Harry Sobotka; Steroid
Compounds from Invertedrates; 3 years;
$34,800

Harry Sobotka; Factor Converting Meso-
philioc into Thermophilic Microorganisms;
2 years ; $28,000



Npw YOork UNIVERSITY, New York; Milton
Levy; Chemical Structure of Collagen and
Other Fibrous Proteins; 3 years; $52,000

ORI10 STATE UNIVERSITY RESIDENT FOUNDA-
TION, Columbus; George C, Webster; En-
zymatio Synthesis of Protein; 3 years;
$31,700

Melville L. Wolfrom ; Research on Poly-
saccharides; 3 years; $39,000
UNIVERSITY OF OKLAHOMA, Norman ; Everett
C. Bracken; Studies of Virus, 2 years,
$32,300
OREGON STATE COLLEGE, Corvallis; Harold
J. BEvans; Nodule-nitrate Reductase in the
Mechanism of Nitrogen Fization by Legumi-
nous Plants; 6 months ; $5,800

UNIVERSITY OF OREGON, Eugene; John A.
Schellman ; The Binding of Nucleotides to
Proteins ; 8 years; $40,000
PRINCETON UNIVERSITY, Princeton, N.J.; Au-
rin M. Chase; Mechanism of Enzyme Ac-
tion: Luciferase,; 3 years; $22,400

Jacques Fresco; Physical-Chemical In-
vestigations of Polynucleotides and Nucleic
Acids; 2 years; $30,000

PURDUE RESIDENT FOUNDATION, Lafayette,
Ind.; A. I Aronson; Ribosomes: Their
Structure, Synthesis, and Role in Intracel-
lular Differentiation; 8 years; $52,800

F. L. Crane; Function of Quinones in
Electron Transport and Phosphorylation
Processes; 2 years; $33,000

E. H. Simon ; Congequences of Incorpora-
tion of 5-Bromouracil into Deoxyribonucleic
Acids of Hela Cells; 8 years; $61,700

REED COLLEGE, Portland, Ore. ; Michael Litt;
A Kinetic Study of Ribonuclease; 1 year;
$5,000
UNIVERSITY OF ROCHESTER, N.Y.; T. T.
Bannister ; Primary Process in Photosyn-
thesis; 3 years; $60,000

Thomas R. Punnett; Mechanisms of the
Hill Reaction; 2 years; $30,000
ROCKEFELLER INSTITUTE, New York, N.Y.;
Daniel E. Koshland, Jr.; Enzyme Siructure
and Function; 1 year; $12,500

Beatrice 8. Magdoft; The Determination
of the Siructure of Southern Bean Mosaic
Virus by X-ray Diffraction Technigque; 1
year ; $10,000
RourGErs, THE STATE UNIVERISTY, New
Brunswick, N.J.; Michael Heidelberger; Re-
lations Between Chemiocal Constitution and

Immunological Specificity; 14 months;
$14,600
SaiNT Lovis UNIVERSITY, Mo.; Audrey

Stevens ; Metabolism of Ribonucleio Acid in
Bacterial Extracts; 3 years; $49,800

SMITH COLLEGE, Northampton, Mass.;
Gladys A. Anslow; Structure of 8mall Pep-
tides; 2 years; $34,700

UNIVERSITY OF SOUTH CAROLINA, Columbia ;
B. Theodore Cole; A Comparative Study of
Lipid Constituents and Changes Therein; 2
years; $25,000

STANFORD UNIVERSITY, Stanford, Calif.; M.
8. Blols; g-Values of Biological Free Radi-
cals; 2 years; $45,000

STATE UNIVERSITY oOF Iowa, Iowa City;
Henry B. Bull; Adsorbed Monolayers of
Proteins; 3 years; $72,000

TEXAS AGRICULTURAL AND MINING RESEARCH
FoUNDATION, College Station ; H. K. Zimmer-

man; Fundamental Chemistry of Amino-
sugars; 1 year; $15,000
UNIversiTY oF TExas, Austin; Lester
Packer, Dallas; Funciion of Sub-Cellular
Membranes; 3 years; $635,000

Austen F. Riggs; Biochemistry of Hemo-
globin and of Nitrogen Fization; 2 years;
$53,000
UNIVERSITY OF VERMONT AND STATE AGRI-
CULTURE CoLLEGE, Burlington; Thomas B.
Tomast ; Relation of Rheumatoid Factors to
198 Antibodies; 1 year; $30,000
WasHINGTON UNIVERSITY, St. Louils, Mo.;
Robert K. Crane; Mechaniam of Intestinal
Absorption; 3 years; $105,000
WEIZMANN INSTITUTE OF SCIENCE, Rehovoth,
Israel; David Elson ; Ribonucleoproteins; 3
years; $25,200
WELLS COLLEGE, Aurora, N.Y.; Diether G.
Markees ; BSynthesia of BSubstituted 2,6-
Diaminopyridines; 2 years; $7,100
UNIVERSITY OF WISCONSIN, Madison ; Robert
A. Alberty; Physical Chemical Studies of
Enzymes; 4 years; $78,700

William Wallace, Cleveland; Determina-
tion of Enzymic Meciianisma by Kinetic
Btudies; 2 years; $10,000

H. Gobind Khorana ; Chemical and Enzy-
mic Studies of Polynucleotides; 8 years;
$86,000

Oliver Smithies ; Genetic Determination of
Protein Structure; 8 years; $73,700

J. W. Willlams; Magnetically Supported
gggmbﬂum Ultracentrifuge; 2 years; $21,-
YarLp UNiversiry, New Haven, Conn.; David
1. Hitchcock; Colloid Osmotic Pressures of
Acid Protein Solutions; 1 year; $1,200

Daniel L. Kline; Activation eand Purifica-
tion of Fibrinolytic Enzymes; 2 years;
$22,000

Frank Ulrich ; Ton Transport by Mitochon-
dria and Permeability of Milochondrial Mem-
branes; 3 years; $26,400
YesgivAa UNiversiTY, New York, N.Y.;
Harry Eagle; Studies in Cell Culture; 1
year; $100,000

Sasha Englard; 8tructural Nature of
Malic Dehydrogenases; 3 years; $35,000

Paul M, Gallop; Study of High Weight
Polypeptides; 1 year; $1,400

Henry D. Hoberman; Coupling of Co-
enzyme-linked  Owidation-reduction Reao-
tions; 2 years; $37,000

Nathar W. Penn ; RNA Synthesis in Liver
Mitochondria; 1 year; $10,000

PHYSICS

AGRICULTURAL AND TECHNICAL COLLEGE OF
NorTH CAROLINA, Greensboro; Donald A.
Edwards; Phase Relationships of Cadmium-
Magnesium Alloys; 2 years; $13,300
AMHBRNT COLLEGE, Amherst, Mass.; Colby
W. Dempesy, Joel B. Gordon, and Theodore
Soller ; Specific Heat of Rare Earth Metals;
2 years; $21,500

UNIVERSITY OF ARIZONA, Tucson ; Robert M.
Kalbach ; High Energy Elementary Particle
Interactions in Nuclear Emulsion; 1 year;
$13,000

BraANDEIS UNIVERSITY, Waltham, Mass.;
Saul Barshay, Kenneth W, Ford and Silvan
8. Schweber; Theoretical High Energy
Physice; 2 years; $90,700
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Stanley Deser; FElementary Partiole
Physics and General Relativity; 2 years;
$17,400
BriGHAM YOUNG UNIVERSITY, Provo, Utah;
Albert D. Swensen and B, John Eastmond;
Purchase of a Nitrogen Liquejier; 2 years;
$15,100
BrOwWN UNIVERSITY, Providence, R.I.; Rohn
Truell ; Study of Defects in Solids by Means
of Ultrasonic Methods; 2 years; $39,000

BrYN MAwr COLLEGE, Bryn Mawr, Pa.;
Walter C. Michels; Investigations of the
Structure of Matter; 1 year ; $16,700
BuckNELL UNivERSITY, Lewisburg, Pa.;
Robert A. Artman; Ultrasonic Waves in
Anisotropic Media; 14 months; $10,600

William 8. Porter; Theoretical Analysis
of Deuteron Reactions and Scattering; 15
months; $7,700
UNIVERSITY OF BUrraLo, Buffalo, N.Y.;
Robert G. Arns ; Energy Levels in Odd Mass
Number Nuclei; 2 years; $30,800

Henry Goldberg; Atom-Environment In-
teractions; 2 years; $16,900

8. Mrozowski; 8pectroscopy of Forbidden
Lines ; 2 years; $29,100

Edward H. Kerner; Ensemble Treaiment
of Bcological Models; 1 year; $4,300
CALIFORNIA INSTITUTE OF TECHNOLOGY,
Pasadena ; Jesse W. M, DuMond and Harry
A, Kirkpatrick ; Precision Comparison of the
X-ray Wavelength Scales,; 1 year: $18,000
UNIVERSITY OF CALIFORNIA, Berkeley; Sum-
ner P, Davis ; Nuclear Properties and Atomic
Bpectra; 2 years; $30,300

Erwin L. Habhn ; Double Spin Resonance
8pectroscopy ; 3 years; $60,000

Bernd Matthias; Egquipment for R8olid
State Resecarch; 2 years ; $48,200

Willlam A. Nierenberg; Hyperfine Struc-
ture Anomaly; 2 years; $30,000

George Feher, La Jolla; Electron Spin
Resonance Studies; 2 years; $283,800
CARNEGIE INSTITUTE OF TECHNOLOGY, Pitts-
burgh, Pa.; George W. Hinman ; Solid State
Gamma Ray Angular Correlation Studies;
1 year; $17,800
CAsB INSTITUTE OF TECHNOLOGY, Cleveland,
Ohlo; Thomas G. Eck; The Fine and Hyper-
fine Structure of Eaxcited States of Atoms;
2 years; $38,400
CaTHOLIC UNIVERSITY OF AMERICA, Wash-
ington, D.C.; Theodore A. Litovitz and
George E. McDuffie; Dielectric Relazation
Phenomena in Associated Liquids; 2 years;
$20,400
UNIVERSITY OF CHICAGO, Ill.; Masatoshi
Koshiba ; Nuclear Interactions at Energies
Greater Than 102 Hlectron Volts; 8%
months ; $48,000
CiTy CoLLEGE oF NEwW YoORK, New York,
N.Y.; Robert M. Lea; Pion Scattering by
Protonsg from Bubble Chamber Photographs;
15 months; $19,800
CoLBY CoLLEGE, Waterville, Maine; James
W. Beatty, Jr.; Gascous Diffusion of Mulii-
component Systems; 31 months; $16,800
UNIVERSITY OF COLORADO, Boulder; Masa-
taka Mizushima ; Strong Field Stark Effect;
18 months; $18,000

Frank Oppenheimer; Elementary Particle
Interactions from Bubble Chamber Photo-
graphs; 2 years; $116,300
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CoLumBia UNivERSITY, New York, N.Y.;
Henry A. Boorse; Superconductivity and
Liquid Helium Studies; 2 years; $83,600

Charles H. Townes; Molecular Structure
Studies with a Maser Beam Spectrometer;
2 years ; $49,800
CoORNELL UNIVERSITY, Ithaca, N.Y.; Robert
M. Cotts; Nuclear Spin Resonance; 3 years;
$90,200

Benjamin M. Siegel; Defect Structure in
Solids; 3 years; $42,200
DarrMouTH CoLuiEGE, Hanover, N.H,;
Robert W. Christy; Optical and Electrical
Properties of Ionic Crystals; 2 Years;
$24,000

William P. Davis, Jr.; Oscillations in
Direct Curremt Qlow Discharges; 1 year;
$7,400
UNIVERSITY OF DELAWARE, Newark ; Charles
B. Cooper; An Eazperimental Investigation
of Bputtering Using a Mass Spectrometer N
2 years; $13,200
UNIVERSITY OF DENVER RESEARCH INSTITUTE,
Colo.; Ed. N. Sickafus; Microcalorimetry ;
1 year; $19,500
EMorY UNIVEESITY, Atlanta, Ga.; William
C. Mallard; Color Center Phenomena in X
and Gamma Irradiated Alkali Halides ;2
years; $27,500
GEORGE WASHINGTON UNIVERSITY, ‘Washing-
ton, D.C.; Herbert Jehle; Spinor Formula-
tion of Kinematics, Mechanics, and Quan-
tum Mechanics; 2 years; $16,900
GRINNELL COLLEGRE, Grinnell, Iowa; Roger
J. Hanson ; 8oft Gamma Background Radia-
tion Near the Earth’s Surface ; 2 years;
$8,900 .
HARVARD UNIVERSITY, Cambridge, Mass. ;
Norman F, Ramsey ; Studies with the Atomic
Hydrogen Maser; 2 years; $88,600
HARVEY Mupp CoLLEGE, Claremont, Calif. ;
Graydon D. Bell; Bpectroscopic Absorption
Lines of Heavy Elements; 2 years; $28,200
UNIVERSITY OF ILLINOIS, Urbana; Donald
M. Ginsberg; Properties of Superconduc-
torg; 2 years; $47,700

John D. Jackson; Theoretical Studies of
Fields and Particles; 8 years; $198,400

James 8. Koehler; Dislocations in Crys-
tals; 2 years; $48,200
JoHNS HOPKINS UNIVERSITY, Baltimore,
Md.; Thomas Fulton and Gordon Feldman ;
Theoretical Physics; 2 years; $61,200
UNIVERSITY OF KANSAS, Lawrence; J. W.
Culvahouse ; Spin-Spin and Spin-Lattice In-
teractions in Paramagnetic Materials at
Low Temperatures; 2 years; $38,400

R. C. Sapp; Nuclear Orientation at Low
Temperatures; 1 year; $11,600

L. Worth Seagondollar; Nuclear Energy
Levels in Low and Medium Mass Range; 1
year; $19,700
KeNT STATE UNIVERSITY, Kent, Ohio; J. W.
McGrath and Anthony A. Silvidi; Magnetic
Resonance Studies in Hydrated Orystals; 2
years; $37,700
KENTUCKY RESEARCH FOUNDATION, Lexing-
ton; Vincent P. Kenney and William D.
Shephard ; Bubble Chamber Studies in Pion
Physica; 2 years; $119,800
LAwReNCcE COLLEGE, Appleton, Wis.; J.
Bruce Brackenridge ; Transverse Oscillations
0f & Hydro-Jet; 2 years; $15,000



LeHIGE UNIVERSITY, Bethlehem, Pa.; Peter
Havas; Relativistic Theory of Interacting
Particles; 2 years; $36,600

James A. McLennan, Jr.; Non-Equilidrium
Statistical Mechanics and the Many-Body
Problem; 2 years; $41,000

Wesley R. Smith; Ohemical Kinetice in
Gases and Acoustic Flame Studies; 2 years;
$55,000
Lov1s1aNA StaTe UNIVERSITY, Baton Rouge;
Richard W. Huggett; Cosmic Ray Studies
Using Nuclear Emulsions; 2 years; $47,200
MANHATTAN CorLwep, New York, N.Y.;
Gabriel Kane; High Energy Nuclear Emul-
sion Research; 2 years; $12,000
UNIVERSITY OF MARYLAND, College Park;
Thomas B. Day; Elementary Particle
Theory; 2 years; $25,900

Hans R. Griem; Damping Oonstants and
Oscillator Strengths of Astrophysical
Interest; 1 year; $47,800
MASSACHUSETTS INSTITUTE OF TECHENOLOGY,
Cambridge ; Norman C. Rasmusgsen and Hans
Mark; Nuclear Gemma-Ray Energies; 2
years ; $119,700
UNIVERSITY OF MASSACHUSBTITS, Amherst;
Phillips R. Jones; Inelastic Atomic Colli-
sions Below 25 Kev; 2 years; $33,600
MICHIGAN STATE UNIVERSITY, East Lansing;
Jullus 8. Kovacs and Don B. Lichtenberg;
Theory of the Interactions of Mesons and
Hyperonsg; 2 years; $27,700
UNIVERSITY OF MICHIGAN, Ann Arbor;
Wayne E. Hazen; Nuclear Components of
Air Showers; 1 year; $25,600

Wayne E. Hazen ; Direct Pair Production
by Mu Mesons; 15 months; $7,700

Samuel Krimm; Infrared Spectra of
Macromolecules; 3 years:; $84,600

Noah Sherman ; Theoretical Corrections to
Electron Scattering; 1 year; $16,800
UNIVERSITY OF MISSOURI, Columbia; Richard
A. Anderson ; Energy Exchange in Collisions
of the Second Kind; 2 years; $13,100

Nelson M. Duller and Densil M. Cooper;
High Energy Cosmic Ray Mu Mesons at
Large Zenith Angles; 15 months; $10,700
NATIONAL ACADEMY OF SCIENCES-NATIONAL
RESEARCH CoUNCIL, Washington, D.C. ; John
S. Coleman ; NAS-NRC Committee on Nuclear
Science; 2 years; $32,600
UNIVERSITY OF NEBRASKA, Lincoln; Saul T.
Epstein, Paul A. Goldhammer, and Henry S.
Valk; Nuclear Structure and Elementary
Particle Phyasics; 1 year; $23,000

Paul Goldhammer; Properties of Nuclei
and Nuclear Forces; 8 months; $11,5600
UNIVERSITY OF NEW MEXICO, Albuquerque,
Walter M. Elsasser; Mechanics and Statis-
tics of Moleculor Helices; 2 years; $33,600

John R. Green; Cores of Eatensive Cos-
mic Ray Aér Showers; 10 months; $15,500
Nrw YORE UNIVERSITY, N.Y.; Martin Pope;
Electrical Conductivity in Organic Solids;
2 years; $44,000
UNIVERSITY OF NORTH CAROLINA, Chapel
Hill; Paul 8. Hubbard; Nuclear Magnetic
Regonance,; 8 years; $62,000

Richard C. Jarnagin and Marvin Silver;
The Nature of Charge Transport in Organic
Substances; 2 years; $36,300

A, T. Stewart; Posgitron Annihilation in
Solids and Liguids; 8 years; $78,800

UNIVERSITY OF NORTH DaKOTA, Grand Forks;
Rarl N. Mitchell; Properties of Thin Fer-
romagnetic Films; 2 years; $26,300
NORTHEASTERN UNIVBRSITY, Boston, Mass.;
Michael J. Glaubman; Nuclear Speciros-
copy,; 2 years; $23,500

Roy Weinsteln; Mu-Meson Studies Using
Hodoscope Technigues ; 2 years; $69,400
NORTHWEST NAzARENE COLLEGE, Nampa,
Idaho; Giibert C. Ford: Mass Spectrometer
Studies; 2 years; $37,700
NORTHWESTERN UNIVERSITY, Evanston, III.;
Laurie M. Brown and Richard H. Capps;
Field Theory and High Energy Physics; 2
years ; $43,900

James H. Roberts; Hyperfragments and
Primary Cosmic Radiation; 2 years; $66,100
UNIVERSITY OF NOTRE DAME, Notre Dame,
Ind.; Cecil B. Mast; General Relativity and
Physical Obsgervation; 2 years; $11,000

Robert 8. Witte ; Interrelated Volume and
Surface Electronic Properties of Insulating
Crystals; 2 years; $43,900
OHIO STATE UNIVERSITY RESEARCH FOUN-
DATION, Columbus; J. G. Daunt; Super-
Auidity and Zero Sound in Liquid Helium-
Three,; 2 years; $103,200

Clifford V. Heer ; Properties of Metals and
Alloys Below Three Degrees Absolute; 2
years ; $25,600

Clifford V. Heer; Atomic Oscillators ail
Low Temperatures; 8 years; $49,400
OHIO UNIVERSITY, Athens ; Thomas 8. Smith,
Frederick A. Otter, Jr.; Superconducting
Alloys; 2 years; $25,400
UNIVERSITY OF OKLAHOMA RESPARCH INSTI-
TuTR, Norman; Richard G. Fowler; The
Poasitive Column of Low Pressure Discharge;
2 years; $24,000

Chun C. Lin and Edgar A. Rinehart;
Microwave Spectral Line Widths; 2 years;
$29,700
UNIVERSITY OF OREGON, Eugene; Bernd
Crasemann ; Nuclear Energy Levels and De-
cay Schemes; 2 years; $17,100
PENNSYLVANIA STATE UNIVERSITY, University
Park; John A. Sauer and Arthur BE. Wood-
ward; Dynamic Mechanical Behavior of
High Polymers Over a Wide Temperature
Range; 2 years; $22,400
UNIVERSITY OF PENNSYLVANIA, Philadelphia ;
Kenneth R, Atkins; Liguid Helium ; 2 years;
$48,000

Sherman Frankel ; Nuclear Speciroscopy;
2 years; $63,700

Henry Primakoff; Theoretical Studies on
Particle Interactions and Statistical Me-
chanics ; 3 years; $212,000

Willlam E. Stephens; Establishment of @
10-Mev Tandem Accelerator Facility; 1
year; $45,100

William E. Stephens; Tandem Accelerator
Installation and Research-Instrumeniation
Development; 6 months; $200,000

C. W. Ufford; Theoretical Problems in
Atomic and Nuclear Speciroscopy; 1 year;
$21,500
UNIVERSITY OF PITTS8BURGH, Pa.; Norman
Austern, Elizabeth Baranger and Sydney
Meshkov; Theory of Btructure and Proper-
ties of Nuclei; 18 months; $49,200
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PRINCETON UNIVERS17Y, Princeton, N.J.;
Thomas R. Carver; Magnetic Resonance in
Solids and Gases; 3 years; $108,300

A. 8. Wightman ; Structure of Local Quan-
tum FPield Theory; 15 months; $26,000 -
PUuRDUE RESBARCH FOUNDATION, Lafayette,
Ind.; Alexander N. Gerritsen; FElectron
Transport Properties of Dilute Alloys; 2
years ; $49,600

Masao Sugawara ; Interactions of Elemen-
tary Particles; 2 years ; $24,000
RENSBRLAER POLYTECHNIC INSTITUTE, Troy,
N.Y.; Hillard B. Huntington and Roger W.
Shaw ; Pulsed Ulirasonic Studics in Solids;
3 years; $53,800

Hetnrich A. Medicus and Paul F. Yergin;
Photonuclear Resgearch; 2 years; $65,200
RESBARCH FOUNDATION OF STATE UNIVERSITY
or NEw YORk, Albany; Arnold M. Felngold
and B, James Raz, Oyster Bay; Theoretical
Studies in Nuclear Structure; 2 years;
$26,600
UNIVERSITY OF ROCHESTER, N.Y.; Morton I
Kaplon ; Primary Cosmic Ray Flux Studies;
2 years; $153,300
RoLLINS COLLEGE, Winter Park, Fla.; John
8. Ross; Hyperfine Structure and Isotope
Shift; 2 years; $23,500
RUTGERS, THE STATE UNIVERSITY, New
Brunswick, N.J.; Richard J. Plano; High
Energy Elementary Particle Physics; 1 year;
$77,200
ST. BoNAVENTURE UNIVERSITY, New York,
N.Y.:; Zachery O’Friel ; High Energy Physics
Using Emuleions; 3 years; $7,400
UNIVERSITY OF S0UTH CAROLINA, Columbia ;
Ronald D. Edge and A. P, French; Purchase
of a Neutron Generator; 1 year; $23,000
UNIVERSITY OF SOUTHERN CALIFORN1A, Los
Angeles; John R. Holmes; Electromagnetic
Radiation from Plaamons in Thin Filns;
2 years; $16,800
SoUTHERN ILLINOIS UNIVERSITY, Carbondale ;
John A, Eisele; Nuclear Spectroscopy of
Rare Earth Radioactive Isotopes; 2 years;
$39,800

Otis B. Young; Fmulsion Studies of Cos-
mic Radiation; 2 years; $9,800
SOoUTHERN MISSIONARY COLLEGE, College-
dale, Tenn.; Ray Hefferlin; Determination
of Oscillator Strengths,; 2 years; $30,000
STANFORD UNIVERSITY, Stanford Calif.;
Walter H. Meyerbof ; Equipment Installation
for Use with a $-Mev Van de Graaff Accele-
rator; 2 years; $58,200
STANFORD RESKARCH INSTITUTE, Menlo
Park, Calif.; Felix T. Smith; Quantum
Mechanics of Molecular Rearrangements; 2
years ; $34,800
STATE UNIVERSITY OF lowa, Iowa City;
Max Dresden and Fritz Rohrlich; Field
Theory ond Its Applications; 2 years;
$48,600
STEVENS INSTITUTE OF TECHNOLOGY, Hobo-
ken, N.J.; Snowden Taylor ; Emulsion Study
of Elementary Particles; 2 years; $46,400
SYRACUSE UNIVERSITY RESPARCH INSTITUTE,
N.Y.; Arnold Honig; Paramagnetic Reso-
nance at Very Low Temperatures; 2 years;
$42,200

Nahmin Horwitz; Properties of K-Minus
Mesons; 2 years; $60,600
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UNIvERSITY OF TENNESsStn, Knoxville; D.
T. King; Multiple Production of Pions; 2
years; $41,400
TBxAS AGRICULTUBAL AND MECHANICAL RE-
SEARCH FOUNDATION, College Station; Joe
8. Ham ; S8emiconduction of Organic Charge
Transfer Complexes; 2 years ; $19,400
UNIVERSITY OF TExAS, Austin; John D. Gav-
enda ; Ultrasonic Measurements of the Elec-
tronic Properties of Metals; 2 years ; $22,800

A. Wilson Nolle; Magnetic Resonance Ab-
sorption and Relavation; 3 years; $48,000
TULANE UNIVERSITY OF LOUISIANA, New Or-
leans; Robert H. Morriss; An Eleciron
Microscopio and Electron Diffraction Inves-
tigation of Metals in the Colloidal State;
2 years; $28,600
U.S. OFFICE OF NAVAL RESEARCH, Washing-
ton, D.C.; Masatoshl Koshiba ; Internation-
al Cooperative Emulsion Flight Project; 1
year; $81,000
UNIVERSITY OF UTAH, Salt Lake City; B. G.
Dick; Theory of Metals and Ionic Crystals;
2 years; $34,600
VALPARAISO UNIVERSITY, Valparalso, Ind.;
V. Hugo Schmidt; Protonic Semiconductors;
2 years; $26,400
UNIVERSITY OF VERMONT, Burlington; Al-
bert D., Crowell; A Radioactive Tracer and
Work Function Study of the Chemisorption
of Gases on Metals; 1 year ; $13,200
UNIVERSITY OF WASHINGTON, Seattle; Jay
Gregory Dash; Mossbaver Effect at Low
Temperatures; 1 year; $16,500

Robert W, Williams, Young B, Kim and
George E. Masek; High Energy Physice; 2
years; $195,600
WASHINGTON UNIvERsSITY, St, Louis, Mo.;
Michael W. Friedlander; Primary Cosmic
Radiation ; 3 years; $53,300

SuraJ N. Gupta; Quantum Theory of
Fields; 2 years; $32,000
WESTERN RBSERVE UNIVERSITY, Cleveland,
Ohio; Leonard 8. Kisslinger; Pairing and
Long Range Force in Nuclear Structure; 2
years; $19,200
WILLAMETTE UNIVERSITY, Salem, Oreg.:
Robert L. Purbrick; Vibrational Constants
o Diatomic Molecules; 8 years; $14,600
WiLLiaM Marsn RicB UNIVERSITY, Houston,
Tex.; Harold E. Rorschack, Jr.; Low Tem-
perature Physics; 2 years; $36,700
UNIVERSITY OF WISCONSIN, Madison; Adam
M. Bincer and Raymond F. Sawyer ; Disper-
sion Relations in Elementary Particle The-
ory; 2 years ; $34,500

Robert G. Sachs; Summer Institute for
Theoretical Physics; 1 year; $38,000
YBsHIvA UNIVERSITY, New York, N.Y. ; David
Finkelstein ; Fundamental Theory of Ele-
mentary Particles; 1 year; $18,800

Leon Landovitz; Theory of Elementary
Particles; 1 year; $11,800

PSYCHOBIOLOGY

ADELPHI COLLEGE, Garden City, N.Y.; Melvin
Lyon; Relation Between Thalamic Conneo-
tions of Auditory BSystem and Behavior;
2 years; $14,600

AMERICAN MUSEUM OF NATURAL HISTORY,
New York, N.Y.; T. C. Schneirla; Compars-
sons of Behavior and Bilology in Species of
the Doryline Ant; 2 years; $22,000



.

ANNA STATE HOSPITAL, Anna, 1ll.; Nathan
H. Azrin and Willlam C. Holg; Behavior
Qonirol Through Aversive Stimulation; 3
years ; $24,200

BowWLING GREEN STATE UNIVERSITY, Bowling
Green, Ohlo; Louls C. Graue; Bird Orienta-
tion,; 2 years ; $12,200

BROOKLYN CorLgeE, N.Y.; David H. Raab;
Forward and Backward Masking in Hearing
and Viston,; 2 years; $30,000

BrowN UNIVERSITY, Providence, R.I.; Rich-
ard B. Millward; Effects of Nonreinforced
Triale in Verbal Conditioning; 3 years;
$30,200

Carl Pfaffmann; Basic Psychophysiology
of Taste and Smell; § years ; $155,800

Harold Schlosberg ; Oonsolidation Time for
Vieual Perception,; 3 years; $32,200
UNIVERSITY OF CALIFORNIA, Berkeley ; Leo J.
Postman; Research in Human Learning;
8 years ; $178,500

F. Nowell Jounes, Los Angeles; Studies of
Subjective Magnitude; 2 years; $16,000
CrLarx Un~iversiTtY, Worcester, Mass.;
Joachim F. Wohlwill ; 8pace Perception and
its Development; 2 years; $17,700
CoLorADO CorLLEGB, Colorado Springs; Carl
L. Roberts; The Reinforcing Eficacy of
Rensory Ohanges; 2 years; $20,000
CoLUMBIA UNIVERSITY, New York, N.Y.;
Earl C. Hagstrom ; A Behavioral Measure of
Taste Thresholds for Animals; 1 year ; $9,500

William N. Schoenfeld and William M.
Cumming; Research on Schedules of Rein-
forcement ; 2 years ; $40,000
CoRNELL UNIVERSITY, Ithaca, N.Y.; William
C. Dilger; Genetics and E@perience as Deter-
miners of Behavior; 2 years; $25,400
DARTMOUTH CoOLLEGE, Hanover, N.H.; Wolf-
gang Kohler; Problems in Gestalt Psychol
ogy, 8 years; $36,000
Duke UNIVEE8ITY, Durham, N.C.; Robert P.
Rrickson; Oomparative Study of Afferent
Neural Activity in Mammale; 3 years;
$49,600
EMORY UNIVERSITY, Atlanta, Ga.; L. Ben-
jamin Wyckoft, Jr.; Experimental Study of
Stimulus Control over Drive States; 2 years;
$21,300
FrLS RESEARCH INSTITUTE, Yellow Springs,
Ohio; Elliot 8. Valenstein; Neural Inter-
action and Rewarding Brain Stimulation;
1 year; $8,600
FLORIDA STATE VUNIVERSITY, Tallahassee;
Lloyd M. Beidler; Physiological Properties
of Taste Cells; 5 years; $90,300
UNIVERSITY OF FLORIDA, Gainesville; Brad-
ford N. Bunnell ; Physiological Correlates of
Social Dominance Behaviors 4in Rodents;
2 years ; $28,800
FRANKLIN AND MARSHALL COLLEGB, Lan-
caster, Pa. ; Kenneth H. Brookshire ; Factors
in Preference for Water and Saline Solution ;
1 year ; $6,000
FREDERIC BURK FOUNDATION FOR EDUCATION,
San Francisco, Calif.; Robert 1. Bowman;
Evolution of Vocal Communication in the
Galapagos Finches; 2 years; $42,400

PURMAN UNIVERSITY, Greenville, 8.C.; Rob-
ert 8. Beecroft; Extinction of Differentially
Reinforced Stimuli and Stimulus Oom-
pounds; 3 years; $12,800

HARVARD UNIVERSITY, Cambridge, Mass.;
Howard B. Evans; Evolution of Struciure
and Behavior Patterns of Nyssonine Digger
waspe; 8 years; $29,000

Richard J. Herrnsteln; Studies on Loca-
tion of Responding; 2 years; $32,800
Howarp UNIVERSITY, Washington, D.C.;
Charles W. Hill and Max Meenes; Percep-
tual-Motor Reversal Learning; 1 year;
$3,100
UNIVERSITY OF ILLINO1S, Urbana; Richard
B. Selander ; Behavioral Study of the Blister
Beetle ; 3 years ; $26,500

B. P. Skinner; Analysis of Compled Be-
havioral Processes; 1 year; $50,900

Raymond W. Frankmann; Siatfstical
Learning Theory and T-maze Learning; 19
months; $14,300
UNIVERSITY OF ILLINOIS, Urbana; G. Robert
Grice ; Mediated GQeneralization in Human
Conditioning and Performance; 8 years;
$25,700

Harold W. Hake; Coherence Detection in
Form Discrimination,; 3 years; $24,700

John Langdon Taylor, Jr., Chicago; En-
vironmental changes and Behavior; 2 years;
$16,000

Paul T. Young; Incentive Motivations
With Compound Taste Solutions; 2 years;
$21,900
INDIANA UNIVERSITY FOUNDPATION, Blooming-
ton ; James P. Kgan; Detection and Recogni-
tion of Auditory Signals; 1 year; $65,100

Isidore Gormezano; Role of the Uncondi-
tioned Stimulus in Eyelid Conditioning; 2
years ; $14,600

Donald D. Jensen ; Behavioral Mechanisms
in Invertebrates; 2 years; $9,900
JoaNs HopPRINS UNIVERSITY, Baltimore,
Md.; Stewart H. Hulse; A study of Rein-
forcement and Resistance to Batincition; 8
years; $37,000

Leonard Matin; Local Signs, Visual Direc-
tion and Involuntary Eye Movements; 2
years ; $35,000

Curt P. Richter; Psychobiological Studies
on Animal and Human Behavior and
Metabolism; 8 years; $61,200
UNIVERSITY OF KaANs8AS, Lawrence; Kenneth
B. Armitage; Social Behavior in Population
Dynamics of the Marmot ; 3 years; $15,000
UNIVERSITY OF MASSACHUSETTS, Amherst;
Warren H. Teichner; Behavioral and Pay-
chophysiological Effects of Thermal Environ-
ments; 2 years; $32,700
McGILL UNIVERSITY, Montreal, Canada;
Herbert H. Jasper; Neurophysiological
Mechanisms of Attention and Learning; §
years; $90,500
MEDICAL RESEARCH FOUNDATION OF OREGON,
INc,, Portland; Robert W, Leary (Hugene)
and Richard F. Thompson; Comparative
Analysis of Aasociation Cortex and Behav-
ior; 8 years; $75,000
MICHIGAN STATE UNIVERSITY, East Lansing;
Paul Bakan; Kinesthetic After-Effects; 2
years ; $15,600

Donald M. Johnson ; Analysis of Thinking ;
2 years; $19,700
UNIVERSITY OF MICHIGAN, Ann Arbor; 8. 8.
Fox ; Microelectrode Studies of Subcortical
Pathways ; 1 year ; $11,300
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UNIVBRSITY OF MINNESOTA, Minneapolis ;
David L. La Berge; Choice Behavior; 3
years; $24,700

Kenneth MacCorquodale and Paul E.
Meehl; Studies of Reinforcement 5> 2 years;
$18,800
NEw YOrRK UNIVERSITY, New York ; Michael
R. D’Amato; Simple Discrimination Learn-
ing; 3 years; $29,000

Leo M. Hurvich; Brightness and COolor
Discrimination in Fish; 1 year; $3,300
Npw YORK ZOOLOGICAL SocreTY, New York;
John T. Bmlen, Jr. ; Ecology and Behavior of
the Mountain Gorilia; 1 year ; $1,970
NORTHWESTERN UNIVERSITY, Evanston, XL ;
Stephen E. Glickman ; Studies in Animal Be.
havior; 1 year ; $870

Stephen E. Glickman, Oomparative Studies
of Animal Behavior; 2 years; $18,800
OH10 STATE UNIVERSITY RESEARCH FOUNDA-
TION, Columbus; Reed Lawson; Generalized
Retnforcement; 1 year; $8,600

Donald R. Meyer ; Automatic Primate Test
Apparatus; 1 year; $5,600
OREGON RESBARCH INSTITUTE, Eugene ; Paul
J. Hoffman; Test Reliability and Practice
Effects; 2 years; $25,500
PENNSYLVANIA STATE UNIVERSITY, University
Park; Joseph H, Grosslight ; Reinforcement
of Vocalization ; 2 years; $24,800

Willlam F. Prokasy, Jr.; Olassical Condi-
tioning; 3 years; $36,800
UNIVERSITY OF PENNSYLVANIA, Philadelphia ;
Robert R. Bush; Mathematical Learning
Theory; 3 years; $54,000

Kenneth P. Goodrich; Compound Condi-
tioned Stimuli in Classical Conditioning ;
2 years; $19,600

Jacob Beck and Willilam A. Shaw; Con-
text Effects in Relation to Auditory and
Visual Perception; 2 years ; $34,300

Richard L. Solomon; Egperiments on
Aversive Autonomic Conditioning ; 4 years;
$51,000

Saul Sternberg; Human Attention and
Immediate Memory; 2 years; $17,200
UNIVERSITY OF PITTSBURGH, Pittsburgh, Pa. ;
George J. Wischner and Harry Fowler:
Factors in Punishment Afrecting Discrimi-
uwation Learning; 2 years; $20,000
RESEARCH FOUNDATION FOR MENTAL HY-
GIENE, Middletown, N.Y.; Manfred Clynes ;
Oomputer Evaluation of Evoked Brain Re-
8ponses; 1 year; $13,800
RESEARCH FOUNDATION OF THE STATE UNIL-
VERSITY OF NEW YORK, Albany; Sol Kra-
mer, Oyster Bay; Factors Which Initiate
the Parental-Squad Relationship; 2 years;
$13,700

Jack Richardson, Endicott; Mediation in
Verbal Ooncept Learning; 3 years; $8,000
SAN DieGo STATE COLLEGE FouNDATION,
Calif. ; Duane M. Rumbaugh and J. A. Gen-
gerelll; Comparative Learning and Problem
Rolving Abilities; 2 years; $17,900

Evalyn Segal; Secondary Reinforcement,
Chaining aend Discrimination ;5 2 years;
$35,500
UNIVERSITY OF SOUTHERN CALIFORNIA, Los
Angeles; Langdon B. Longstreth ; Deter-
minants and Effects of Frustration in Ohil-
dren; 2 years; $18,300
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SWARTHMORE COLLEGH, Swarthmore, Pa.;
Kenneth S. Rawson; Experimental Analysis
of Homing Behavior; 3 years; $16,100
TBxA8 CHRISTIAN UNIVERSITY, Fort Worth ;
Malcolm D. Arnoult and Winton H. Man-
ning ; Auditory Pattern Perception; 1 year;
$5,200
UNIVERSITY OF Toxas, Austin; Robert E.
Morin ; Information Theory and Reaction
Time; 2 years; $19,500
TRAINING SCHOOL AT VINELAND, N.J.; Johs.
Clausen; Psychophysiological Mechanisms
Involved 4in Electrical Phosphenes ;s 4
months; $2,200
UNIVERSITY OF VERMONT AND STATE AGRICUL-
TURE CoLLeeB, Burlington; Norman J.
Slamecka; Retention of Connected Dis-
course; 8 years; $16,400
WESLNYAN UNIVERSITY, Middletown, Conn. ;
William R. Thompson; Effects of Pre-Natal
Stress on Behavior; 1 year; $8,000
UNIVERSITY OF WISCONSIN, Madison; W, J.
Brogden; Learning and COonditioning; 2
years ; $36,000

H. C. Coppel and J. B, Casida; Repro-
duction in Insects; 8 years ; $32,600

Arthur D. Hasler; Interactions Between
Two Species of Fish; 1 year; $3,500

REGULATORY BIOLOGY

Ellsworth C. Dougherty; Cultivation of
Micrometazoa; 8 months; $10,760
AGRICULTURAL AND TECHNICAL COLLEGE OF
NorTH CAROLINA, Greensboro; Burleigh C.
Webb ; Interaction of Growth Regulators
and Radiant Energy in Geolropic Response
of Bermudagrass Rhizomes ; 2 years; $12,200
UNIVERSITY OF ARIZONA, Tucson; Joseph T.
Bagnara; Hormone Control of Amphibian
Thymus; 2 years ; $10,500

George A, Gries; Nature of Parasitism of
and Disease Resistance to Phymatotrichum
Omnivorum; 3 years; $44,200
UNIVERSITY OF ARKANSAS, Fayetteville;
Lowell F. Baliley; Growth Inhibiting Sub-
sltances in Dormant Flower and Leaf Buds
of Woody Species; 2 years; $15,900

Jobn H. Cross, Little Rock; The Nature
and Mechanism of Acquired Immunity to
Helminthic Infections; 3 years; $28,100

Charles L. Wilson ; Microautoradiographic
Studies of the Host-Parasite Relations of
Three Plant Diseases; 2 years; $22,600
ARTHUR P. NOYES RESEARCH FOUNDATION,
INC., Norristown, Pa.; Walton B. Gelger;
Parasympathetic Transmitter Substances ;2
years; $8,100
AUBURN UNIVERSITY, Auburn, Ala.; Joe B.
Dixon; Research Attachments for X-ray
Diffraction Unit; 1 year; $9,000
BosToN UNIVERSITY, Boston, Mass. ; Stewart
Duncan; Histopathology of Ooccidial Para-
site, Eimeria Labbeana; 2 years; $17,800

John D. Ifft; Relationship of the Hypo-
thalamus to the Goandotrophic Activities
of the Pituitary ; 1 year; $10,200
Boyce THOMPSON INSTITUTRH, Yonkers, N.Y. ;
Robert G. Owens; Nematode-Induced Neo-
plasms in Plants; 5 years; $106,700
BrowN Un1vERsITY, Providence, R.I. s Melvin
S. Fuller; Light and Development of the
Cellular Slime Mold Acrasis Rosea s 8 years;
$34,500



UNIVERSITY OF BUFFALO, Buffalo, N.Y.;
Dorothy Felr; Ohemical Aitractanis and
Feeding Stimulants for Milkweed Bug; 8
years; $31,300
CALIFORNIA INSTITUTE oF TBCHNOLOGY, Pas-
adena; C. A. G. Wiersma ; Nervous System
of Orustaceans and Other Arthropods; 3
years; $109,500
UNIVERSITY OF CALIFORNIA, Berkeley;
George M. Briggs and Ellsworth C. Dough-
erty; Nutrition of Micrometazoa; 2 years;
$55,700

Robert H. Cleland ; Effect of Auxin on the
Plant Cell Wall and Its Relation to Oellular
Elongation; 8 years; $30,100

Ralph H. Kellogg and Nello Pace; Pulmo-
nary Ventilation During Ewercise at Alti-
tude; 1 year; $9800

Elwin Marg; Accessory Optic—Trans-
peduncular Tracts; 2 years; $48,800

Ralph I. Smith; Research on Baltic Sea
Invertebrates; 1 year; $3,700

F. B. Broadbent, Davis; Interchange Be-
tween Organic and Inorganio Nitrogen in
Soils; 8 years; $44,600

Emanuel Epstein, Davis; Physiology of
Relective Ion Transport in Plants; 4 years;
$45,000

J. BE. Moulton, Davis; Pathology of Oold-
Blooded Vertebrates; 4 years; $6,900

David R. Viglierchio, Davis; OChemical
Factors in Plant Resistance to Parasitic Ne-
matodes; 3 years; $13,800

Ralph A. Lewin, La Jolla; Viruses of
Algae; 3 years; $36,000

Sidney Roberts, Los Angeles;
Mobilization; 3 years; $97,700

Karl C. Hamner, Los Angeles; Plant
Photoperiodism as Influenced by Endoge-
nous Rhythmas; 8 years; $61,100

Jack de Groot, San Francisco; Neural
Substrates and Mechanisms Subserving
Feeding Behavior; 3 years; $32,700
CHICAGO MEDICAL ScHoorn, Ill.; John J.
Chiakulas ; Factors Affecting Magnitude and
Rhythmicity of Mitotio Activity in Urodele
Tissues ; 3 years; $29,400
UNIVERSITY OF COLORADO, Boulder; Charles
W. Fishel: Response of Mice to Isolated
Components of Bordetella Pertussis; 3
years; $29,200

Oscar K. Relss; Infrared Spectrophoto-
meter for Research; 1 year; $16,600
CoLuMBrA UNIVERSITY, New York, N.Y.;
Herbert Elftman ; Cytochemisiry of the Fe-
male Reproductive System; 2 years;
$28,000

Wilbur H. Sawyer; Comparative Physi-
ology of the Neurohypophysis; 5 years;
$72,000
UNIVERSITY OF CONNECTICUT, Storrs; J. A.
Cameron; Bacteriophage Receptor Sites; 3
years ; $24,350
CORNBLL UNIVERSITY, Ithaca, N.Y.; Damon
Boynton ; Effects of Nutrient Deficiencies on
Plants; 2 years; $25,600

A. F. Sellers ; Blood Flow and Absorption;
1 year $9,400
DaARTMOUTH COLLBGE, Hanover, N.H.; Frank
Q. Carpenter; Hzcitation of Smooth Muscle
Cells; 8 years; $19,200

Robert B. Gosselin; Autorhythmicity of
Oilia; 38 years; $40,500

Protein

DUEKE UNIVBRSITY, Durham, N.C.; Knut
Schmidt-Nielsen ; Heat and Water Balance
in the Camel; 2 years; $31,200

D. C. Tosteson ; Secretion of Solutes and
Water Across Epithelial Membranes; 4
years ; $55,800
DUQUESNRE UNIVERSITY, Pittsburgh, Pa.;
Howard G. Ehrlich; Stem Rust of Wheat;
1 year ; $10,300
UNIVERSITY OF FLORIDA, Gainesville ; BErnest
B. Wright; Ezcitation and Oonduction in
Nerve; 2 years; $46,800
GEORGR WASHINGTON UNIVEBRSITY, Washing-
ton, D.C.; Lawrence P. Sullivan; Effect of
pH Upon Renal Ezcretion of Weak Acids
and Bases; 8 years; $31,300

Charles 8. Tidball; Water Movement

Across Intestinal Epithelium; 8 years;
$30,100
UNIVERSITY OF GEORGIA, Athens; Walter

Kornfeld ; Gonadal Function of Female Do-
mestic Fowl; 8 years; $21,900
HARVARD UNIVERSITY, Cambridge, Mass.;
Elwood Henneman; Functional Significance
of the Size of Neurons in the Oentral Nerv-
ous System; 8 years; $47,100

I. Mackenzie Lamb; Growth Regulation
in Sporophores of Higher Fungi; 2 years;
$29,900
HASKINS LABORATORIES, INC,, New York,
N.Y.; Helene A, Nathan and Aimlee D.
Laderman ; Awenization and Growth Studies
with Selected Members of the Group Rotif-
era; 2 years; $18,700
UNIVERSITY OF Hawall, Honolulu ; James A,
Lockhart: Action of Visible Radiation on
Plant Growth; 3 years; $35,800
UNIVERSITY OF InLiNois, Urbana; Clyde
Manwell ; Studies on Hemoglobin Specificity;
1 year ; $6,300

Edward S. Mika; Effect of Environment
on Datura Stramonium ; 1 year; $7,100

IsTITUTO NEUROLOGICO, Milano, Italy ; M. G.
F. Fuortes; Activity of Visual Receptors;
3 years ; $16,050

KENTUCKY RESEARCH FOUNDATION, Lexing-
ton; Gllbert Church, Bandung, Indonesla;
Continuous Auwetic Growth in Tropical
Amphibia; 1 year $1,300

S. B. Leland, Jr.; Paper Elecirophoresis
Rystem; 1 year $4,500
UNIVERBITY OF KENTUCKY, Lexington,; S. B,
Leland, Jr.; In Vitro Growth Regquirements
of Parasitic Nematodes; 2 years; $23,300
Long BpacH STATE COLLEGE FOUNDATION ;
Long Beach, Calif.; Richard G. Lincoln;
Biological Aspects of a Floral Initiating
Ewtract; 2 years; $16,600

Darwin L. Mayfield ; Concentration, Sepa-
ration and Characterization of the Flowering
Hormone, Florigen; 2 years; $14,600
Los ANGELES STATE COLLEGE OF APPLIED
ARTS AND ScieNce, Calif.; Samuel M. Cap-
lin; Effect of Environmental History on
Growth; 3 years; $25,200
UNIVERSITY OF LOUISVILLB, Ky.; Warren 8.
Rehm ; Mechaniem of Insulin Action on in
Vitro Frog’s Gasiric Mucosa; 3 years $62,-
400

LoYorLA UNIVERsITY, Chicago, IlL; Bdward
B. Palincsar; Growth and Physiclogy of
Oolonial Hydroids; 3 years; $16,700
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LycoMing CoLreer, Willlamsport, Pa.;
Bartley C. Block; Gypsy Moths; 1 year;
$4,600
MASSACHUSETTS INSTITUTE OF TECHNOLOGY,
Cambridge ; Sanford A. Miller and Henry A.
Dymsza ; Nuirition of the Infant Rat; 2
years; $37,400
MicBIGAN STATE UNIVERSITY, East Lansing ;
Ralph W. Lewis; Germination and Growth
of Conédia; 1 year; $3,400

George J. Wallace; Residues of DDT in
Food Chaine of Wild Birds; 2 years; $8,200
UNIVERBITY OF MICH1GAN, Ann Arbor; Rich-
ard L. Malvin; Rates of Flow of Urine and
Blood upon Renal Counter-Current Multi-
plier System ; 3 years; $25,500

Robert Zahner ; Growth and Morphogene-
848 of Pinus and Populus Species; 5 years;
$44,500
UNIVERSITY OF MINNESOTA, Minneapolis;
Ray B. Burger and Ralph L. Kitchell ; Nerv-
ous Control of Avian Respiration; 2 years;
$26,300

A.J. Linck ; Mechanism of Accumulations
of Compounds by Plant Reproductive Or-
gans; 4 years; $36,000

Dwain W, Warner; Effects of Prolactin
on the Reproductive Behavior; 1 year;
$4,900
UNIVERSITY OF M1ssousl, Columbia ; Fred 1.
Kamemoto ; Tonic and Osmotic Relations in
Barthworm and Other Annelids; 2 years;
$15,000

Jacob Levitt; Resistance of Plants to
Froat and Drought; 1 year; $21,000

Jacob Levitt; Physiological Basis of Re-
sistance of Plants to Frost and Drought;
1 year; $32,500

Jobn B, Peterson; Biology of the Mywo-
bacteria; 8 years ; $50,800
MUHRLENBERG CoOLLEGH, Allentown, Pa.;
John R, Trainer ; Relation Between Reapira-
tory Movements and Flight; 1 year; $8,200
UNIVERSITY OF NEBRASKA, Lincoln; W. B.
Allington, M. K. Brakke and E. L. Moor-
head; Plant Viruses and Interactions with
Their Hosts; 3 years ; $867,200
New Yorx Univemsiry, New York, N.Y.;
Jonathan W. Uhr; Immune Response of the
Mammalian Embdryo; 8 years; $65,500
N.Y. ZooLoGicAL Sociwry, New York ; Thom-
as Goreau; Oalciflcation and Nuirition in
Reef Corals; 2 years ; $82,100
NoRTHWESTERN UNIVERSITY, Evanston, Ill.;
Albert Wolfson ; Oriented Migratory Behav-
for in Passerine Birds; 8 years; $25,200
OHIO AGRICULTURAL BXPERIMENT STATION,
Wooster, Ohlo; Curt Leben; Nature Repro-
duction and Interactions of Microorganisms
on the Surface of the Aerial Parts of Plants;
8 years ; $25,800
OREGON STATR UNIVERSITY, Corvallis; Har-
old J. Evans; Role of Cobalt in the Nuiri-
tion and Metabolism of Leguminous Plants;
3 years ; $84,900
UN1vERSITY OF OREGON, Eugene ; Bradley T.
Scheer; Steady-State Current-Potenifal Re-
lations Aoross Nerve Cell Membranes; 2
years ; $28,300
UNIVERBITY OF PENNSYLVANIA, Philadelphia ;
John D. Biggers ; Reproductive Processes in
Wild Animale; 8 years ; $61,400
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John R. Brobeck ; Regulation of Food In-
take by Nervous System; 5 years; $47,300
Willlam 8. Yamamoto; Regulation of Ar-
terial 00, COonceniration én the Rat; b
years ; 85",600
PRINCETON UNIVERSITY, Princeton, N.I.;
Victor G. Bruce; Investigation of the Bio-
logical Clock in Euglena; 3 years; $14,800
Robert D. Lisk; Actions of Gonadal Hor-
mones on the Ceniral Nervous System,; 8
years; $27,100
PurDUE RESEARCH FOUNDATION, Lafayette,
Ind.; Merwin Moskowitz; Sireptomycin on
Mammalian Cells; 8 years; $34,900
Arthur H. Westing ; Physiological Mech-
anisms of Geotropic Responses; 3 years;
$24,900
RusseLL Sage CoLLEGE, Troy, N.Y.; Robert
M. Coleman ; Serology of Dwarf Tapeworm ;
8 years ; $11,100
RUTGERS, THE STATE UNIVERSITY, New
Brunswick, N.J.; Hans Fisher and Paul
Griminger; Purchase of a Nitrogen Ana-
Iyzer; 1 year; $3,000
James H. Leathem ; Function of Gonado-
trophin Stimulated Ovary; 2 years; $8,000
Davi@d Pramer; Trap Formation and
Nematode Capture by Predaceous Fungi; 2
years; $19,600
S1. OLAF CoLuEaE, Northfleld, Minn.; Pam
R. Burton ; Oytological Studies of the Frog
Lung-fluke, Haematoloechus Medioplezus:
Mehlis’ Gland and Vitelline Cells; 2 years;
$7,200
SmiTer  CoLrrGE, Northampton, Mass.,
George W. de Villafranca ; Muscle Systems
from Limulus Polyphemus; 2 years; $7.000
STANFORD UNIVERSITY, Stanford, Calif.;
Allen H. Gates and Robert W. Noyes; En-
docrine Factors Regulating Implantation in
Three Species of Mammals; 2 years ; $47,800
Philip E. Smith; Factors Controlling
Secretory Activity of Pituitary Transplants;
2 years; $15,300
StAaTE UNIVERSITY oF Iowa, Iowa City;
Robert M. Muir; Chemical-Physical Prop-
erties of Kinetin; 2 years; $20,300

UNIVERSITY OF TExAS, Austin; A. Pack-
chanian; Morphology, Biology, and Tax-
onomy of Trypanosomes; 8 years: $40,600

Tuprs UNIVBRSITY, Medford, Mass, ; George
M. Curry; Characterization of the Photo-
receptor for Phototropism in Plants; 3
years ; $28,100

TusKrGED INSTITUTE, Tuskegee Institute,
Ala.; James H. M. Henderson; Mechanism
of Aotion of Plant Growth Regulators; 1
year; $7,800

WasaSH CorLLEGE, Crawfordsville, Ind.:
Willis H, Johnson ; Nutritive Requirements
Df Par { Multimi leatum fo,-
Growth in Sterile Culture; 2 years; $8,400

UNIVERSITY OF WASHINGTON, Seattle; Paul
E. Fields; Effects of Light on Activity and
Gonadal Development of Steelhead Trout;
2 years; $28,700

John J. Holland ; Early Stages of Mam-
malian Cell Infection by Enteroviruses and
Enterovirus Ribonuoleic Acid; 8 years:
$88,000

Richard B. Walker and David R. M. Scott;
Water Relationahips of Conifers with 8pectal
Reference to their Photosynthesis; 3 years
$66,300




WABBINGTON STATS UNIVERSITY, Pullman;
James R. King; Comparative Ezperimental
Studies on Photoperiodio Responses in Three
Taxa of Leucosticte; 1 year; $700

J. L. Stokes ; Phyasiology of Psychrophilio
Bacteria; 3 years; $32,900
WAYNE STATE UNIVERSITY, Detroit, Mich.;
Ernest Gardner; Central Pathways for the
Kinesthetic Sense; 8 years; $33,400

Lawrence M. Weiner and Homer A.
Howes ; Role of Antibody in Drug Hypersen-
gitivity Reactions; 2 years; $26,900
WEST VIRGINIA UNIVERSITY, Morgantown ;
Gerald A. Jung; Physiologicel and Biochem-
{cal Studies of Cold Resistance in Planis;
8 years; $80,400
UNIVERSITY oF WESTBERN ONTARIO, London,
Ontario, Can.; James A. F. Stevenson; In-
fluence of Hypothalamus on Growth and De-
velopment ; 3 years; $35,200
WESTMINSTER CoLLEGE, Fulton, Mo, ; Lloyd
M. Elrod; Cytology and Protein Metaboliam
of Strain L Cells; 2 years; $9,200
UNIVERSITY OF WISCONSIN, Madison; Kelly
H. CQlifton ; Immunogenetic Studies on Bone
Marrow Therapy for Acute Lethal Total-
Body Irradiation; 214 years; $48,000

Robert 8. Dorney, Green Bay; Epizootiol-
ogy of Blood and Coccidial Protozoa; 2
years; $9,400

Charles M. Welse ; Physiology of Annual
Cycles in Birds; 8 years; $25,500
WisTAR INSTITUTE, Philadelphia, Pa.; J. D.
Judah; Mode of Action of Antihistamine
Druge; 1 year; $1,000

David Kritchevsky; Effects of Deuterium
O2ide on Growth and Composition of Tis-
sue Culture Cells; 8 years; $75,100

YaLe UNIVERSITY, New Haven, Conn. ; Leon-
ard M. Passano; Rhythmic Activity of the
Coelenterate Nervous RSystem; 2 years;
$28,000

Grace E. Pickford; Collection of Fish
Pituitary Glands; 1 year; $10,200

Anna M. Slicher; Blood of the Killifish,
FPundulus Heteroclitus; 8 years; $27,500

SOCIOLOGICAL SCIENCES

BrOWN UNIVERSITY, Providence, R.I.; Sid-
ney Goldsteln and Kurt B. Mayer; Impact
of Metropolitanization; 3 years; $34,600

UNIVERSITY OF CALIFORNIA, Berkeley; Erv-
ing Goffman ; Study of Individual-Group In-
teractions; 3 years; $21,300

Hanan C. Selvin; Computers in Survey
Data Analysis; 1 year; $10,000

Harold H. Kelley, Los Angeles; Studies
of Rocial Relationships,; b years; $61,800

UNIVERSITY OF CHICAGO, Il ; Peter M. Blau
and Otis D. Duncan; Intcrgenerational Oc-
cupational Mobility; 3 years; $123,300

Duncan MacRae, Jr.; Computer Studies
of Representation; 3 years; $63,000

CoLuMBIA UNIVERSITY, New York, N.Y.:
Herbert H. Hyman; Communication, Per-
ception, and BSoctal Behavior; 1 year;
$10,000

Robert H. Somers; Multivariate Analysis
of Contingency Tables; 2 years; $12,000
CORNBLL UNIVRRSITY, Ithaca, N.Y.; William
W. Lambert ; Biochemical Correlates of Ag-
gression; 1 year; $2,500

Willlam W. Lambert; Biochemiocal Cor-
relates of Aggressiveness; 2 years; $12,000

EDUCATIONAL TESTING SERVICE, Princeton,
N.J.; Nathan Kogan; Studies in Judgment
and Decision Making; 2 years; $36,200

HARvVARD UNIVERSITY, Cambridge, Mass. ; El-
liot Aronson ; Cognitive and Behavioral Con-
sequences of Ewpectancies; 2 years; $22,400
Ogden R. Lindsley; Experimental Anal-
ysis of Social Behavior; 1 year; $3,600
George A. Miller and Jerome 8. Bruner;
Research on Cognition; 3 years; $90,200
Talcott Parsons; Professions in American
Society; 3 years; $40,000
UNIVERSITY OF Hawali, Honoluly; Otomar
J. Bartos; Mathematical Model of Nego-
tiation; 1 year; $4,700
UNIVERSITY OF ILLINOIS, Urbana; William
J. MeGuire; Correlates of Persuasibility,; 3
years ; $25,200
LOUISIANA  STATR UNIVERSITY, Baton
Rouge; Fred Kniffen; Initial Settlement
Patterns in U.8.; 1 year; $17,200
MARQUETTE UNIVERSITY, Milwaukee, Wis.;
Sidney Rosen; Dissonance Reduction and
Perceptual Avoidance; 2 years; $11,900

MASSACHUSETTS INSTITUTE OF TECHNOLOGY,
Cambridge; Ithlel de Sola Pool; Acguaini-
anceship Networks; 1 year; $1,000

Ithiel de Sola Pool; Acgquaintanceship
Networks; 1 year; $11,800
MicHIGAN STATE UNIVERSITY, East Lansing;
William H. Form ; Comparative Analysis of
Industrialization; 2 years; $4,800

UNIVERSITY OF MICHIGAN, Ann Arbor; Dor-
win Cartwright and Frank Harary; Mathe-
matical Problems in Group Dynamics; 8
years; $52,700

Donald C. Pelz; Factors in Scientific Per-
formance; 1 year; $16,400

Anatel Rapoport, Studics in Psycholin-
guistics; 1 year; $23,200
UNIVERSITY OF MINNESOTA, Minneapolis;
James J. Jenking; Conditions of Symbolic
Mediation; 3 years; $50,900

Harold H. Kelley; Studies of S8ocial Re-
lationships; b years; $51,800

New York UNiversiry, N.Y.; Arthur R.
Cohen ; Cognitive Change and Motivation;
2 years; $39,100

Stuart W. Cook; The Measurement of
Attitude; 2 years; $36,000
UNIVERSITY OF NORTH CaABOLINA, Chapel
Hill; John W. Thibaut; Principles of Scale
Formation; 2 years; $30,400

UNIVERSITY OF NORTH DaKoTA, Grand Forks;
Robert Rosenthal; Mediation of Ewperi-
menter Bias; 2 years; $31,400

NorTHWESTERN UNIVBRSITY, Evanston, IiL;
Gilbert K. Krulee; Simulation of Human
Behavior ; 3 years ; $37,300
UNIVERSITY OF OEKLAHOMA RESEARCH IN-
sTITUTH, Norman ; Muzafer Sherif; Individ-
ual Behavior and Group Processes; 2 years;
$50,300
UNIVERSITY OoF Oxpomp, Oxford, England;
Henrl Tajfel; Individual Differences in
Oategorizing ; 2 years ; $16,100
PENNSYLVANIA STATE TUN1vEBRSITY, Unlver-
sity Park ; Kenneth R, Beittel ; Interdiscipli-
nary Study of Creativity; 1 year; $18,900
Sidney Siegel; Bargaining and Group De-
cigion Making; 2 years; $49,700
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UNIVERSITY OF PENNSYLVANIA, Philadelphia ;
R. Duncan Luce; Psychophysical Response
Theorics; 8 years ; $57,700

PrINCETON UNIVERSITY, Princeton, N.J.:
Ansley J. Coale; Demographic Estimation
Methods; 1 year; $10,600

Wilbert E. Moore; Dynamics of Indus-
trial Societies; 1 year; $3,300

UNIVERSITY OF SOUTHERN CALIF., Los An-
geles; J. P. Guilford; Investigation of Be-
havioral Intelligence; 1 year; $21,000

STATE UNIivERsSITY OF Jowa, Iowa City;
Mlilton E. Rosenbaum; Imitation and Ob-
servational Learning; 2 years; $20,600

WASHINGTON UNi1versIiTY, St. Louis, Mo.;
Lee N. Robins; Methodological Study of In-
terviews; 1 year; $18,900

SYSTEMATIC BIOLOGY

RICHARD A. Scorr; Comparison of Fossil
Fruit and Seed Floras; 1 year; $2,600

YAMAGUTI, SATYU ; Systema Helminthum; 1
year; $725

ACADEMY OF NATURAL SCIENCES OF PHILA-
DELPHIA, Pa.; James A. G. Rehn; The Or-
thoptera of North America; 2 years; $32,000

AMERICAN MUSEUM OF NATURAL HISTORY,
New York, N.Y.; Joseph C. Moore; Revision
of Indomalayan Sciuridae; 1 year; $3,200
Jerome G. Rozen, Jr.; Systematic-Evolu-
tionary Study of the Parasitic Bee Genus
Oreopasites Cockerell; 3 years; $12,600
Bobb Schaeffer ; The Triassic and Jurassic
Fishes of Western Europe; 1 year; $2,800
Charles Vaurie; Birds of the Palearctic
Fauna; 1 year; $4,900
AMHERST COLLEGE, Amherst, Mass.; Albert
B. Wood; Evolution of Rodents and Lago-
morphs; 3 years; $11,600
ARIZONA STATB UNIVERSITY, Tempe ; Norman
H. Russell, Jr. ; Tazonomy and Evolution of
the Viola of North America; 2 years.;
$20,000
UNIVERSITY OF ARIZONA, Tucson; Francis
Drouet; 4 Revision of the Family Oscilla-
toriaceae; 1 year; $15,800
BRAUDETTE FOUNDATION FOR BIOLOGICAL RE-
SBARCH, Solvang Calif.; E. Yale Dawson;
The Marine Red Algae of Pacific Mewico; 2
years ; $15,200
BerNicE P. BisHoP MUSEUM, Honolulu, H.;
J. Linsley Gressitt; Study of Organisms in
the Atmosphere; 1 year; $19,000
Harold St. John ; Pandanus of the Pacific
Islands; 1 year; $6,000
Harold St. John ; Pandanus of the Indian
Ocean and Africa; 1 year; $7,000

BosTON UN1VERSITY, Mass. ; Robert H. Gibbs,
Jr.; Bathypelagio Fishes of the Isospondy-
lous Suborder Stomiatoidet; 2 years;
$11,000

Arthur G. Humes; Parasitic Oopepoda
(Orustacea) from Invertebrates and Fishes;
3 years; $389,300
BRrIGHAM YOUNG UNIVERSITY, Provo, Utah;
J. Keith Rigby; Lower Paleozoic Porifera of
North America; 2 years; $16,100
UNIVERSITY OF BUENOS AIRES, Argentina;
Jorge E. Wright; The Stipitate Polyporoids
of BSouthern South America; 3 years;
$14,400
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CALIFORNIA ACADEMY OF SCIENCES:; San
Francisco ; Paul H. Arnaud Jr., Completion
of a Catalogue of the Tachinidae (Diptera)
of North America, North of Mewico; 2
months; $550

Leo G. Hertleln; Pelecypods (Mollusca)
of the Marine Pliocene of San Diego, Cali-
Jornia; 1 year; $3,200

Edward 8. Ross; Embioptera of Tropical
Agia; 1 year; $6,800

Alan E. Leviton; Modernization of Herpe-
tological Collection at California Academy of
Science; 2 years; $16,900
UNIVERSITY OF CALIFORNIA, Berkeley;
J. Wyatt Durham ; Paleontology and Stratig-
raphy of the Tertiary Amber-Bearing Beds
of Chiapas, Mewico; 2 years; $12,400

Irwin M. Newell; Correlation of Larvae
and Adults of the Polytrichous Trombidi-
form Mites; 3 years; $25,000

8. A. Sher; 4 Revision of the Subfamily
Pratylenchinae (Nematoda) ; 3 years ; $7,300

R. A. Stirton; Tertiary Mammals of
Australia; 3 years; $19,300

Kenneth Wells; Cultural Studies of the
Tremellales,; 3 years; $10,400

Louis K. Mann and Riehard A. Bernhard,
Davis; Systematics of Allium; 3 years;

$28,200
Clarence Sterling, Davis; Comparative
Studies of Carpel Morphology in the

Rosaceae; 3 years ; $15,500

John M. Tucker, Davis; Bvolution of the
Quercus Undulata Complew; 1 year; $4,600

Carl L. Hubbs, La Jolla; Ichthyological
Researches; 2 years; $31,400
CARNEGIE MUSEUM, Pittsburgh, Pa.; Richard
M. Fox; Lepidoptera of West Africa; 2
years ; $12,800

Juan J. Parodiz; The Biology and Larval
Stages of South American Mutelidae and
Bithyniidae (Mollusks) ; 2 years; $7,900
CATHOLIC UNIVERSITY OF AMERICA, Wash-
ington, D.C.; Ross H. Arnett, Jr.; Oeder-
merid Beetle Population ; 2 years; $13,500
CHICAGO NATURAL HISTORY Museum, Chi-
cago, Il ; Frances W, Gibson; Head Muscu-
lature of American Snakes; 3 years; $8,700

Philip Hershkovitz; Mammalogy of Suri-
nam; 1 year; $3,600

Alan Solem ; Systematics and Zoogeogra-
phy of Pacific Ocean Endodontid Land
Snails; 4 years; $18,000

John W. Thieret; Floristic Study of the

Yellowknife-Highway Region; 2 years;
$9,800
UNIVERSITY OF CHICAGO, IIL; Alfred B.

Emerson ; Taxonomic and Ecological Study
of Oriental Termites; 1 year; $750

Alfred E. Emerson and Kumar Krishna ;
Tazonomic and Phylogenetic Rtudies of
Termites; 2 years; $16,200
COLORADO STATE UNIVERSITY RESEARCH
FouNDATION, Fort Collins ; Tyler A, Woolley ;
Tazonomy of Oribatid Mites; 3 years ;
$30,000
UNIVERSITY OF COLORADO, Boulder; Walter
Auffenberg ; Evolution of Fossil Tortoises of
North America; 1 year; $2,600

UNIVERSITY OF CONNECTICUT, Storrs ; Francis
R. Trainor; Isolation end Identification of
Algae from RBoil; 3 years; $17,000

CoRNELL UNIVERSITY, Ithaca, N.Y.; Robert
J. Rodin; A Systematic and Bvolutionary
Study of the Genus Gnetum ; 1 year ; $10,200



BEdward C. Raney; Tamonomy, Distribu-
tion, and ILidfe History of Some Western
African Fishes; 2 years; $14,700
DARTMOUTH COLLEGE, Hanover, N.H.; Han-
nah T. Croasdale; Desmids of Alaska; 2
years ; $21,400

Duke UNIVERSITY, Durham, N.C.; William
H. Coll; Life History of a Dioecious Tape-
worm, Gyrocoelia ap.; 3 years; $7,400

Terry W. Johnson, Jr.; Developmental
Morphology in Lignicolous Ascomyceles; 8
years ; $27,800
FLORIDA GEOLOGICAL SURVEY, Tallahassee;
Harbans S. Purl; Revision of Muller’s Type
Collections of Recent Ostracoda; 3 years;
$19,200
FLORIDA STATE UNIVERSITY, Tallahassee;
Ralph W. Yerger; Freshwater Fishes in
Northwest Florida; 2 years; $18,900

UNIVERSITY OF FLORIDA, Galnesville; James
B. Lackey ; Systematics of Oolorless Bugleno-
phyceae; 3 years; $10,400

FRESNO STATB COLLEGE FOUNDATION, Callf.;
Keith H. Woodwick; Systematics of the
Genera Polydora, Pseudopolydora, and Boc-
cardia ; 17 months ; $7,300

GRINNBLL CoLLEGE, Grinnell, Towa ; Kenneth
A. Christiansen; Systematic and Evolution-
ary Studies in Collembola; 3 years; $24,000

COLLEGE OF GUAM, Agana ; C. Lavett Smith;
Revuality and Phylogeny of Spiny-rayed
Fishes ; 2 years ; $6,700

GULF COAST RESEARCH LABORATORY, Ocean
Springs, Miss.; Nell B, Causey ; Systematics
of North American Diplopoda (Millipeds) ;
2 years ; $24,000

HARVARD UNIVERSITY, Cambridge, Mass.;
Frank M. Carpenter; Paleozoic Insecte and
Insect Evolution; 8 years; $24,400

Giles W. Mead ; A Monographic Study of
the Oceanic Fishes of the Family Bramidae;
2 years ; $45,600

Reed C. Rollins; A Systematic Study of
the Genus Leavenworthia (Oruciferae); 2
years ; $15,800

Rolla M. Tryon;
2 years ; $5,100

Ernest X. Willlams; Preparation of a
Checklist and Bibliography of the African
Herpetofauna,; 2 years; $41,800

UNIVERSITY OF ILLINOIS, Urbana; Leigh B,
Chadwick ; Oomparative Morphology of In-
sect Musculature; 3 years ; $35,000

Theodore Delevoryas; Investigations of
North American Oycadeoids; 83 months;
$17,300

J. W. Gerdemann; Relationship of BSoil
Borne Spores to Phycomycetous Mycorrhizal
Infections; 1 year; $1,200

David Gottlieb; Tawvonomy of Actinomy-
cetes; 1 year; $2,400

Herbert H. Ross; Systematio and Bio-
geographic Studies on the World Fauna of
Oaddisfiies; 4 years; $61,900

June R. P. Phillips Ross; Monographic
Study of Middle Ordovician Bryozoa; 1
year; $6,800

Dale M. Smith: Studies of Polyploid
Species of Helianthus ; 1 year ; $2,700

Hobart M. Smith; Herpetofauna. of Meo-
4c0; 1 year; $6,400
ILLINOIS WESLEYAN UNIVERSITY, Blooming-
ton; Dorothea S. Frangzen; Succineidae of
Central North America,; 8 years; $10,600

Fern Flore of Peru;

616679—61——17

INTERNATIONAL ASSOCIATION FOR PLANT

TAxONOMY, Utrecht, Netherlands; F. A.
Stafleu; A4 Listing of Correct Names of
Plants of Major E. ic Importance; 4

years ; $6,000
Jowa STATE UNIVERSITY OF SCIENC® AND
TECHNOLOGY, Ames; Jean L. Laffoon; 4
Revision of the Nearctic Species of Leiini;
2 years; $11,500
KANsSAS SraTE COLLEGE OF PITTSBURG;
Branley A. Branson; Comparastive Cephalio
and Appendicular Osteology of the Fish
Family Oatostomidae; 1 year; $4,800
KANSAS StATR TeACHERS COLLEGE, Em-
poria ; Paul F. Basch; Systematic Study of
Freshwater Limpet Snails of North America;
2 years; $15,500

Gilbert A. Lei n; Pennsyl fan Flora
Contained in Kansas Coal Balls; 2 years;
$10,000

UNIVERSITY oF KaANsAs, Lawrence; Robert
W. Baxter; The Fossil Flora of Eastern
Kangas; 2 years; $17,800

Theodore H. Eaton, Jr.; Phylogeny of
Paleozoio Reptiles; 3 years; $31,000

H. B. Hungerford ; A Monographic Study
of the Micronectidae of the World,; 2 years;
$8,800

Adam Krzanowskl ; Bibliography of Bats;
1 year; $10,300

Robert W. Lichtwardt; Developmental
and Syatematio Studies of Fungi; 3 years;
$19,600

Ronald L. McGregor ; A Systematic Study
of the Genus Rioccla in North America; 3
years; $16,900

Edward H. Taylor ; Revision of the Caeci-
liane (Gymnophiona) of the World; 2 years;
$25,000

KBNTUCKY RESEARCH FOUNDATION UNIVER-
8ITY STATION, Lexington; Margaret Hotch-
kiss ; Fine Structure of Certain Pathogenio
Actinomycetes; 1 year; $35,300

LINFIELD RESEARCH INSTITUTE, McMinnville,
Oreg.; Kenneth M. Fender; Revisional
Studies in the Lampyroid Beetles; 4 years;
$10,600

LoNGg ISLAND UNIVERSITY, Brooklym, N.Y.;
Hugo D. Freudenthal; Tazonomy and Life
Cycles of the Zoozanthellae and Dinoflagel-
lates; 2 years; $10,400
UNIVERSITY OF MARYLAND, Baltimore;
Richard Highton ; Systematics of Plethodon-
tid Salamanders; 3 years; $22,700

Robert A. Paterson; Lacustrine Fungi;
1 year; $3,200
UNIVERSITY OF MASSACHUSETTS, Amherst;
Edward L. Davis ; Morphological and Ohem-
ical Racea in Humulus Lupulus; 2 years;
$6,900
UNIVERSITY OF Miami, Coral Gables, Fla.;
Samuel P. Meyers; Systematics of Littoral
and Pelagic Marine Fungi; 3 years; $24,800

Harding B. Owre ; Copepods of the Florida
Current; 3 years; $16,700
UNIVBRSITY OF MIAMI, Coral Gables, Fla.;
C. Richard Robins, Miami; Osteology and
Relationships of the Fish Family Ophidiidae;
2 years; $18,300

Gilbert L. Voss ; A Monograph of the Ceph-
alopods of the North Atlantic; 2 years;
$28,000
MicHIGAN STaT® UNIVERSITY, East Lansing;
John W. Andresen ; Geographic and Morpho-
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logic Variation within the Pinus flezilis
Complex; 3 years; $18,900

George W. Gillett; Variation in Phacelia
Subgenus Cosmanthus (Hydrophyllaceae); 3
years; $23,000
UNIVERSITY OF MICHIGAN, Ann Arbor ; Theo-
dore H. Hubbell ; Monographic Revision of
the New World Gryllacrididae; 8 years;
$32,800

Robert R. Mliller; Systematics of Late
Cenogoic Freshwater Féshes; 2 years
$23,800

Henry K. Townes ; Revision of the Genera
and Nearctio Species of the Aptesini; 1 year;
$10,600

Henry van der Schalte; Mollugks of the
Great Lakes Region,; 2 years; $15,800
UNIVBRSITY OF MINNESOTA, Minneapolis;
Ernst C. Abbe; Relationships of Two
Families of Amentiferae, the Myricaceae and
Fagaceae; 2 years; $23,600

John W. Hall; Microfioral Transgression
in the Dakota Group (Crelaceous) ; 3 years;
$20,800
MISSOURI BOTANICAL QGARDENS, St. Louls;
Robert L. Dressler; Systematic Studies of
the Orchidaceae, Subiribe Epidendrinae; 5
years; $14,000
NATIONAL ACADEMY OF SCIENCES-NATIONAL
RESEARCH COUNCIL, Washington, D.C.; F. R.
Fosberg and Egbert H. Walker; Flore of
Okinawa and the Southern Ryukyu Islands;
2 years; $18,300
UNIVERSITY OF NBRRASKA, Lincoln; Warren
T. Atyeo; Systematics of the Feather Mite
Family Proctophylliodidae; 8 years; $22,500

Harold W. Manter ; Digenetic Trematodes
of Fishes; 2 years; $17,5600
UNIVBRSITY OF NEwW HAMPSHIRE, Durham;
Emery F. Swan; Growth and Variation in
Bea Urchins of the Genus Strongylocentrotus;
1 year; $8,000

Now Mexico StaTE UNiversity, University
Park ; James R. Zimmerman ; Laccophilus of
North America, North of Mexico; 1 year;
$4,000
New YORK BOTANICAL GARDEN, New York;
Herman F. Becker ; The Tertiary Ruby Flora
of Montana; 8 years; $40,000

Karl H. Rechinger; Flora of the Iranian
Highlande; 8 years; $15,200

David J. Rogers; Systematic Investiga-
tions of Manihot Esculenia and Related
8pecies ; 3 years ; $14,200
NEW YORK STATE COLLEGE OF AGRICULTURE
AT CoBNELL UNIVERSITY, Ithaca; Robert T.
Clausen ; Study ot Sedum of North America,
North of the Meoican Plateau; 8 years;
$12,000
N»w YoRK ZooLocICAL SocCirry, New York;
Jocelyn Crane; Comparative Study of the
Fiddler Orabs (Ocypodidae, Genus Uca); 2
years; $9,000
NORFOLE COLLEGE OF WILLIAM AND MARY,
Norfolk, Va.; Jacques 8. Zaneveld; Morine
Algae of the Atlaniic Coast; 2 years;
$11,300
UNIvERSITY OF NORTH CAROLINA, Chapel
Hill; C. Ritchie Bell; Isolating Meochanisms
ond Chromosome Numbers in Umbelliferae;
8 years; $12,300

Austin B, Williams, Morehead City;
Decapod Orustaceans of the Southeastern
United States; 1 year; $1,500
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David A. Young, Raleigh ; Reclassification
of the Genera v} Teltigellinae (Homoplera:
Cicadellidae) ; 8 years; $22,800
NorTH GRORGIA COLLEGE, Dahlonega; Har-
old W. Harry; Systematics of Freshwater
Mollusca of Puerto Rico; 2 years; $11,300

OH10 HISTORICAL S0CIRTY, Columbus ; Alvah
Peterson ; Eggs of Moths-Heterocera-Lepidop-
tera: Their Diagnostic Characteristics and
Tazonomic Significance; 3 years; $20,000
UNIVERSITY OF OKLAHOMA RESEARCH INSTI-
TUTE, Norman ; Norman H. Boke ; The Evolu-
tion and Tazonomy of Cactaceae; 8 years;
$18,800
OrgGON STATE CoLLEGE, Corvallis; Kenton
L. Chambers; Systematica and Paiterns of
Bvolution in Microseris and Nothocalais;
2 years ; $18,100

Harold J. Jensen; Marine Nematodes Oc-
curring Along the Coast of the Pacific North-
west; 2 years; $21,800

Paul O. Ritcher; Taxonomy of Scarabid
Larvae,; 3 years; $25,200

Willlam P. Stephen;
World; 3 years; $15,600
UNIVERSITY OF THR PACIFIC, Stockton, Calif;
Joel W. Hedgpeth; Pycnogonida Collected
Jrom the Ross Sea; 1 year; $4,400

Joel W. Hedgpeth; Smaller Turbellaria
of the Central California Coast; 1 year;
$1,100
PreEIFFER COLLEGED, Misenheimer, N.C.;
Charles W. Foreman; Comparative Studies
of the Physical and OChemical Properties of
Mammalian Hemoglobins; 2 years; $15,600
PORTLAND STATR CoLLEGR, Oreg.; Ralph W.
Macy ; Bystematio and Life Oycle Btudies of
Trematodes; 8 years; $20,000
UNIVEBSITY OF PURRTO Rico, Rio Pledras;
J. Maldonado Capriles Mayaguez; Family
Miridae of Hemipierous Insecte; 1 year;
$4,200

Edward M, Nelson; Functional Morphol-
ogy in Fishes; 8 years; $7,000

J. A. Ramos ; Systematic Studies of South
American Homoptera-Auchenorhyncha; 8
years, $2,400
PURDUR REsBARCH FOUNDATION, Lafayette,
Ind.; Raymond H. Cable; Trematode Para-
sites of Marine Fishes Near Caribdean Is-
lands; 8 years; $80,500

George B. Cummins ; Grass Rust Pungé of
the United States—Mexican Border Region;
3 years; $22,400
RANCHO SANTA ANA BoTaNIiC GARDEN, Clare-
mont, Calif.; Richard K. Benjamin; Muco-
rales of the Southwesiern United States; 8
years; $12,100
RESBARCH FOUNDATION, OKLAHOMA STATH
UNivERsITY, Stillwater; George A. Moore;
Comparative Morphology of the Retinae in
Bunfishes (COentrarchidae) ; 8 years; $29,000
RESEARCH FOUNDATION OF STATE UNIVIRSITY
of New York, Albany ; Walter R. Spofford and
David B. Peakall, Byracuse; Bfochemical
Systematics With Egg-White Proteins: Avea,
Falconiformes; 2 years; $28,000
RUTGEZRS, THE STATE UNIVERSITY, New
Brunswick, N.J.; Ruth H. Gordon; Tawono-
mio Study of Three Olosely Related Genera
of Aoctinomycetes; 8 years; $32,600

M. A, Johnson and D, H. Fairbrothers;
The Precipitin Reaction as an Indicator of
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Relationships in the Pamily Gramineae; 8
years ; $22,900
SACRAMENTO STaTE COLLEGE FOUNDATION,
Calif. ; John D. Mizelle ; Monogenetic Trema-
todes of Oalifornia Coastal and Fresh Waier
Pishes; 3 years; $16,000
St. LAwRENcDp UNiversiTY, Canton, N.X.;
Robert M. Crowell ; Larval and Adult Hydra-
carina (Water Mites) and Their Insect
Hosts; 3 years; $12,100
SHASTA COLLEGE, Redding, Calit.; Joseph W,
Kamp; Tavonomic Btudies of the Grylio-
blatta; 2 years ; $4,200
SMITH COLLEGE, Northhampton, Mass.;
Mary R. Dawson ; Scfuravid Rodents of the
Middle Eocene; 8 years; $10,200
SMITHSONIAN INSTITUTION, Washington,
D.C.; Doris H. Blake; A Revision of the
Bectlea of the Genus Neobrotica Jacoby;
1 year; $1,700

J. F. Gates Clarke; Ewatensive Studies in
Worldwide Order HeMptera, 1 year; $12,-
700

C. Lewis Gazin and Waldo R. Wedel; 4
Late Pleistocene Fauna and Possible Human
Agsoociations Near Littleton, Colorado; 2
years ; $27,500

Nicholas Hotton ; Permo-Triassic Reptiles
of Bouth Ajfrica; 3 years; $32,200

Porter M. Kier ; Syastematic Significance of
Echinoid Spines; 3 years; $18,600

F. A, McClure; Tawonomy of the Bam-
boos: Redefinition of the Genera; 2 years;
$23,000

Allison R. Palmer ; Foreign Cambrian Tri-
lobites With Amer{can Affinities; 2 years;
$15,800

Lyman B. Smith; Botanical Ewoploration
in Southem Bragil; 1 year; $7,400

Ellis Yochelson; Ofdc“%“-a“' Gastropods of

Norway and a Comparéson of American and
Buropean Ordovician Gastropods; 1 year;
$15,200
UNIVERSITY OF SOUTH CAROLINA, Columbia;
James T. Penney; Taxonomic Siudy of the
Subfamily Meyeniinae; 2 years; $7,000
UNIVERSITY OF SOUTHAMPTON, Southampton,
Bngland; M. J. Delany; Life Histories,
Heology and Systematice of the Small Mam-
mals; 3 years; $5,900
UNIVERSITY OF SOUTHERN CALIFORNIA, Los
Angeles; Robert J. Menzles; A Study on
Abyssal Isopod Crustacea; 2 years; $25,300
Andrew Starrett; Morphology of Bats; 2
years; $10,200
SouTHERN ILLINOIS UNIVERSITY, Carbondale;
John W. Crenshaw, Jr.; Species Variation
in Blood Protein Paiterns; 1 year; $4,300
STaTe UNRIVERSITY OF Iowa, Iowa Clity;
Grace 8. Brush; Olassification of Foseil
COoniferous Pollen and Its Rignificance; 2
years; $7,800
UNIVERSITY oOF ‘TBNNESSEE, Knoxville;
Arthur C. Cole, Jr.; Revistonary Studics of
the Ant Genus Pogonomyrmes Mayr; 2
years; $5,200
Texa8 RESPARCH FOUNDATION, Renner;
Donovan 8. Correll ; Flora of Texas; 2 years;
$21,600
TuxA8 TRCHNOLOGICAL CoLLEGE, Lubbock;
Dale J. Osborn; Tawomomy and Distridution
of Turkish Mammals; 1 year; $700

UNivERSITY OF TexaS8, Austin; Robert K.
Selander ; Comparative Study of Behavior in
the Ouiscauna Icterids; 1 year; $6,700
B. L. Turner; Biochemical-Systematio

Btudies in the Lcaummoaac, Genus Baptisia,;
3 years; $58,700
TULANE UNIVERSITY, New Orleans, La.; T. T.
Rarle; Purchase of Herbarium Cases; 1
year; $5,000

Donald Hugene Stone; 4 Biosystematio
Study of the Genus Carya; 8 years; $21,200

UNIVERSITY OF TULSA, Tulsa, Oklahoma;
Harriat 1 Nawnlaw - Rustomalios of tha Par.
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amos of Bouth America; 1 year; $4,000

UNIVERSITY OF UTaH, Salt Lake City; Wil-
liam H. Behle; Birds of Utah; 1 year;
$7,600

John M. Legler; Tawonomy and Disiridu-
tion of Turtles in Oentral America; 8 years;
$23,400
VANDRRBILT UNIVERSITY, Nashville, Tenn.;
Howard F. L. Rock; Revision of the Genus
Helenium, Sectiom Tetrodus Compositae; 1
year; $3,000
VIRGINIA PoLYTECHNIC INSTITUTE, Blacks-
burg; Willlam W. Scott; Tasonomy and Bi-
ology of Fungs Associated with Fish and
Fish Eggs; 2 years; $15,800
WARNER PACIFIC COLLEGE, Portland, Oreg.;
C. A. Hubbard; Research in Siphonapiery
(fleag) ; & years; $12,000
UNIVERSITY OF WASHINGTON, Seattle; Mel-
ville H. Hatch ; Beetles of the Pacifioc North-
west; 1 year; $15,800

Grace H. Howard; The Lichen Genus
Ochrolechia in North America; 8 years;

Alan J. Kohn; Systematics of Indo-West
Pacific Marine Mollusks of the Family
Conidae; 1 year; $5,000

James B. Lynch Phyllopod Crustacea of
Western North America; 2 years; $6,200

Danlel B. Stunts ; North American Species
of Inocybe (Mushrooms); 2 years; $30,200
WASHINGTON UNIVERSITY ; St. Louis, Mo.;
Carroll W. Dodge; Land Flora of the Ant-
arotic Oontinent and Subantarctic Islands;
2 years; $14,300

Robert H. Woodson, Jr., Biometric Studies
of the Butterfly Weed (Aaclcplaa tudberosa) ;
1 year; $5,800
WAYND STATE UNIVERSITY, Detroit, Mlch.;
Morrls Goodman and John Buettner-
Janusch; Effects of Speciation on Soluble
Proteins of the Primates; 3 years; $34,600
WESTERN ILLINOIS UNIVERSITY, Macomb;
Hverett F. Morris; Tazonomio Study of the
Genus Harpoaraphtum and Related Forms
of the Stilbellaceae; 1 year; $2,000

Yale 8. Sedman; Revmon of the Genus
Ohrysogaater in the New World; 2 years;
$4,800
YaLe Uxiversiry, New Haven, Conn.; Al-
fred W. Ebeling; The Bathypelagio Fish
Family Melamphaidee; 2 years; $7,700

Peter Robinson; A Study of the Hocené
Mammal and Middle Eocene Insectivore Spe-
oimens at Yale; 1 year; $11,100

GENERAL BIOLOGY

UNIVERSITY OF ALASKA, College; Willlam
Ransom Wood ; A Study of the Feastbility of
Hatadlishing an Arotic Biological Reasarok
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Center at the University of Alaska,; 1 year;
$34,600
AMBRICAN INSTITUTE OF BIOLOGICAL ScCI-
EBENCES, Washington, D.C.; Hiden T. Cox; 4
Study of the Feasibility of the Ceniraliza-
tion of the Plant Sciences; 1 year; $12,000
AMYRICAN TYPE CuULTURE COLLECTION,
Washington, D.C.; William Arthur Clark;
Support of Curatorial and Adminisirative
Operations; B years; $99,750

Shuh-wel Hwang ; Techniques for Preser-
vation of Pathogenio Fungi; 3 years;
$61,080
BayLor UNIVERSITY, Waco, Tex.; Stanley
W. Olson, Houston; 38 years; $21,600
BERMUDA BIOLOGICAL STATION FOR RB-
SEARCH, INC., St. George’'s West; W. H.
Sutcliffe ; Summer Research Program in Eo-
perimental Marine Embryology; 2 years;
$24,800
BosTON UNIVERSITY, Boston, Mass.; Arthur
M. Lassek ; An Eleciron Microscope Unit for
Basio Research; 1 year; $51,500
UNIVERSITY OF BUFraLo, N.Y.; James A.
English ; Shori-T'erm Research by Medical
(Dental) Students; 3 years; $4,320
CALIFORNIA INSTITUTE OF TEBCHENOLOGY,
Pasadena; Anton Lang; Support of Plant
Research Program and Facilities; § years;
$627,000
UNIVERSITY OF CALIFORNIA, Berkeley ; Geoff-
rey B. Bodman; Eleciron Microscope for
Research on Problems of BSoils and Plant
Diseases; 5 years ; $42,000

J. B. deC. M. Saunders, San Francisco
Medical Center ; 1 year; $12,960
COLORADO STATB UNIVERSITY RESBARCH
FoUNDATION, Fort Collins ; John B. Rogan;
Infrared Spectrophotometer for Biochemical
Research; 1 year; $5,300
CoLuMBIA UNIVERSITY, New York, N.Y.;
Paul R. Burkholder, Pallsades, N.Y.; Equip-
ment for ¢ Marine Biology Research Labo-
ratory; 1 year; $68,000

Aura Edward Severinghaus; Short-Term
Regearch by Medical Students; 3 years;
$21,600
DARTMOUTH COLLEGE, Hanover, N.H. ; Henry
L. Heyl; Short-Term Research by Medical
Students; 3 years; $8,640
UNIVERSITY OF DELAWARE, Newark; Frank-
lin C. Daiber; Feasibility Study for a Bio-
logical Oceanographic Vessel and Suppori-
ing Shore Facilities; 1 year; $4,800
Duke UNIVERSITY, Durham, N.C.; B. Croft
Long; Short-Term Research by Medical
Students ; 3 years; $21,600
UNIVERSITY OF FLORIDA, Galnesville; George
T. Harrell ; Short-Term Research by Medical
Students,; 8 years; $6,480
HAHNEMANN MEDICAL COLLEGR AND Hos-
PITAL, Philadelphia, Pa. ; Harold A. Taggart;
Short-Term Research by Medical Students;
3 years; $12,960
HIGHLANDS BIOLOGICAL STATION, INC., High-
lands, N.C.; Thelma Howell and H. J. Oost-
ing, Duke U.; Biological Research and a
Research Training Program; 38 years;
$91,500

UNivERsSITY OF HOUSTON, Tex.; A. H. Bar-
tel ; Preparatory Oenirifuge for Subcellular
Biological Studies; 1 year; $7,800
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Sara B. Huggins; Refrigerated Centrifuge
for Biological Research; 1 year; $3,000
Howarp UNIVERSITY, Washington, D.C.; K.
Albert Harden; Short-Term Research by
Medical Students; 3 years; $8,640
UN1vERSITY OF ILLINOIS, Urbana ; Wilson N.
Stewart; FEquipment for Botanical Re-
gearch; 1 year; $32,400
MARQUETTE UNIVERSITY, Milwaukee, Wis.;
Joseph W. Rastetter; Short-Term Research
by Medical Students; 1 year; $1,440
UNIVERSITY OF MINNESOTA, Minneapolis;
Robert B. Howard ; Short-Term Research by
Medical Students; 3 years; $12,960

I. 8. Isbin: 10,000 Curie Cegium—137
Source for Basic Research; 1 year; $25,000

Willlam H. Marshall; Summer Research
at Lake Itasca Station; 2 years; $37,300
NATIONAL ACADEMY OF SCIENCES-NATIONAL
RESEARCH CoUNCIL, Washington, D.C.;
Frapk L. Campbell ; Support for Organiza-
tion of XVIth International Congress of
Zoology ; 2 years ; $35,850

Walter A. Rosenblith; Committee on the
Use of Electronic Computers in the Life
Sciences; 1 year; $9,800
UNIVERSITY OF NEBRASKA, Lincoln; J. P.
Tollman, College of Medictne, Omaha : Short-
term Research Jfor Medical Students; 3
years; $8,640
UNIVERSITY OF NORTH CAROLINA, Chapel
Hill; John N. Couch and William J. Koch;
Eleoiron Microscopy Laboratories for Studies
in Micology; 1 year; $24,200
NORTHWESTERN UNIVERSITY, Evanston, Ill.;
Allen Lein, The Medical School, Chicago;
Short-term Research by Medical Students;
3 years; $12,960
PASADENA FOUNDATION FOR MEDICAL RE-
SEARCH, Pasadena, Calif.; C. M. Pomerat;
Eaperimental Cytology using Cell Cultures;
2 years; $95,400
RESBARCH FOUNDATION, OKLAHOMA STATE
UNIVERSITY, Stillwater; Norman N. Dur-
ham; EHquipment for Research in Bacteri-
ology and Associated Areas; 1 year ; $14,800
UNIVERSITY OF ROCHESTER, Rochester, N.Y.,
Donald G. Anderson; Short-term Research
by Medical Students, 3 years; $21,600
ROCKEFELLER INSTITUTH, New York, N.Y.;
Fritz Lipmann; Biosynthetic Mechanisms;
5 years; $750,000
SouTH DAKOTA STATE COLLEGE, Brookings;
A. W. Halverson; Amino Acid Analyzer for
Biochemical Research; 1 year; $13,500
UNIVERSITY OF SOUTHERN CALIFORNIA, Los
Angeles; Frederick J. Moore ; Short-term Re-

search by Medical BStudents; 3 years;
$17,280
STANFORD UNIVERSITY, Stanford, Calif.;

Lawrence R. Blinks; Feasibility Study for
the Conversion of the Schooner PIONEER to
6 Marine Biology Research Bhip; 1 year;
$5,000

UNIVERSITY OF TENNESSER, Knoxville ; Aaron
J. Ladman; Fine Structure of Tissue En-
gaged in Synthesis and Transport during
Development; 5 years; $230,600
UNIVERSITY OF TiBxas; Austin; Pred J.
Wolma, Galveston; Short-term Research by
Medical Students; 8 years; $17,280



TurLaNe UNIVERSITY OF LOUISIANA, New
Orleans; Maxwell E, Lapham; Shori-term
Research by Medical Students; 3 years;
$17,280

UNIVERSITY oF UraH, Salt Lake City;
Philip B. Price; Short-term Research by
Medical Students; 3 years; $12,960

VANDBRBILT UNIVERSITY, Nashville, Tenn.;
James W. Ward; Short-term Research by
Medical Students; 8 years; $21,600

UNIVERSITY OF VIRGINIA, Charlottesville;
Oscar A. Thorup, Jr.; Short-term Research
by Medical Students; 1 year; $2,880

UNIVERSITY OF WASHINGTON, Seattle; Rich-
ard J. Blandau; Short-term Research by
Medical Students; 1 year ; $8,600

WESTERN RESERVE UNIVERSITY, Cleveland
Ohio: Harland G. Wood ; Mass Spectrometer
for Biochemical Studies; 1 year ; $20,000
UNIVBRSITY OF WISCONSIN ; Madison; F. B.
Shideman ; Short-term Research by Medical
Students; 3 years; $8,640

WoopS HOLE OCEANOGRAPHIC INSTITUTB,
Woods Hole, Mass.; John H. Ryther; Plan-
ning of a Program in Biology for the Indian
Ocean Expedition; 1 year; $24,000

YesHIvA UNIvErsiTY, New York, N.Y.;
Alfred Gilman; Short-term Research by
Medical Students; 3 years; $17,280

SPECIALIZED FACHITIES

ACADEMY OF NATURAL SCIENCES OF PHILA-
DELPHIA, Pa.; H. Radclyffe Roberts ; Mainte-
nance of Rystematic Collections; 8 years;
$75,000

AGRICULTURAL AND MECHANICAL COLLEGE OF
TrxAs, College Station; Fred J. Benson;
Ezpansion of a Computing Center; 1 year;
$50,000

UNIVERSITY OF ALASKA, College ; C. T. Elvey ;
Construction of Optical Leboratory Build-
ing ; 1 year; $20,000

AMERICAN Type CurLTURE COLLBCTION,
Washington, D.C.; Willlam Arthur Clark;
Permanent Facilities for the American Type
Culture Collection; 5 years; $650,000

UNIVERSITY OF ARIZONA, Tucson; Edwin F.
Carpenter ; Relocation of the $6-inch Stew-
ard Reflecting Teleacope; 1 year; $120,000
UNIVERSITY OF CALIFORNIA, Berkeley; John
E. Cushing, Santa Barbara; Construction
of the Research Portion of a Marine Labora-
tory Building; 8 years; $171,000

CaPp Hazm MARINE LABORATORY, Placida,
Fla.; Bugenie Clark; Relocation and Expan-
sion of Marine Biological Laboratories; 1
year; $10,700

CHARLES DARWIN FOUNDATION FOR THR GALA-
pAaGos ISLBS, Brussels, Belgium ; Vietor van
Straelen ; Establishment of an International
Biological Field Station in the Galapagos
Isles; 1 year; $6,600

UNIVERSITY OF CHI1CAGO, Chicago, Ill. ; Char-
les B. Olmsted ; Special Equipment for Con-
trolled Environment Facilities for Plant Re-
gearch; 2 years; $39,000

COLORADO STaTh TUNIVERSITY RESBEARCH
FOUNDATION, Fort Collins ; David W. Robert-
son ; Expansion and Maintenance of a Barley
Genetio Stock Center; 5 years; $60,200

UNIVERSITY OF COLORADO, Boulder; John W.
Marr; Improvement of Road and Support

of Other Facilitics for Mountain Field Sta-
tiona; 1 year; $1,500
Doke UNIVERSITY, Durham, N.C.; D. K,
Adams and P. H. Klopter, Establishment of
¢ Field Station for Animal Behavior
Studies; 1 year; $31,400

C. G. Bookhout ; Cooperative Research and
Research Training Program in Biological
Oceanography; B years; $618,282

Thomas M. Gallie, Jr., John J. Gergen and
Thomas D. Reynolds; Ezpansion of Com-
puting Center; 8 years; $60,000
EMoRrY UNIVERSITY, Atlanta, Ga.; C. G. Good-
child ; Construction of a Biological Field
Station; 1 year; $18,200
FLORIDA STATE UNIVEBRSITY, Tallahassee; E.
P. Miles, Jr.; Expansion of Computing Cen-
ter; 1 year; $200,000
HARVARD UNIVERSITY, Cambridge, Mass.; A.
S. Romer; Building Improvements for the
Museum of Comparative Zoology; 1 year;
$100,000
UNIVERSITY OF Hawalnr, Honolulu; Robert
W. Hiatt ; Construct and Equip an Institute
of Geophysics; 2 years; $300,000
INDIANA UNIVERSITY FOUNDATION, Blooming-
ton ; Harrison Shull ; Eatablishment of Com-
puting Center; 1 year; $285,000
INSTITUTE FOR CANCER RESEARCH, Philadel-
phia, Pa.; I. I. Oster; Establishment and
Maintenance of a Drosophila melanogaster
Stock Center; 5 years; $124,800
Los ANGELES COUNTY MUSBEUM, Calif.;
Theodore Downs; New Research Wing for
Vertebrate Paleontology; 8 years; $130,000
UNIVERSITY OF MIiaMI, Coral Gables, Fla.;
Friedrich F. Koczy, Miami; Design of an
Oceanographic Research Vessel; 1 year;
$150,000
UNIVERSITY OF MINNESOTA, Minneapolis; E.
H. Rinke, J. J. Christenson and W. P, Mar-
tin; Controlled Climate Facility; 2 years;
$80,000
NEW Mgxico INSTITUTE OF MINING AND
TBCHNOLOGY, Socorro; E. J. Workman ; 43-
mospheric Research and Weather Modifica-
tion; 2 years; $200,000
010 WesSLEYAN UNIvERSITY, Delaware;
John D. Kraus; Obgervatory Facility for
360-foot Radio Telescope; 1 year; $20,500
OREGON STATE COLLEGE, Corvallls; Arvid T,
Lonseth, Louis N. Stone; Construction of
Computer (MANIACQ III) ; 8 years; $200,000
PENNSYLVANIA STATE UNIVERSITY, Univer-
sity Park; Donald T. Laird; Establishment
of Computing Center (IBM 7070); 1 year;
$200,000
UNIVERSITY OF PITTSBURGH, Pa.; Peter
Gray; Controlled Climate Facility; 1 year;
$54,000
ROCKY MOUNTAIN BIOLOGICAL LABORATORY,
Crested Butte, Colo.; Robert K. Enders;
Construction and Improvement of Research
and Living Quarters; 1 year; $51,000

RUTGERS, THE STATE TUNIVERSITY, New
Brunswick, N.J.; M. F. Buell; Growth
Chambers for Experimental Work in

Botany; 1 year; $15,000

SAN Digco SocIETY OF NATURAL HISTORY,
San Dlego, Calif.; George B. Lindsay;
Establishment and Support of the Vermillion
Bea Field Station; 8 years; $198,200
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Stanvorp UNiversiTY, Stanford, Calif.; L.
R. Blinks ; Modernization and Ezpansion of
Marine Biological Laboratories; 8 years;
$225,000

Rolf I. Bolin, Hopkins Marine Station,
Pacific Grove ; Research and Graduate Train-
ing in Biological Oceanography; 5 years;
$462,9560

Robert Hofstadter; Studics and Eaxperi-
ments on the Design of an Iron-Free Solenot-
dal Spectrometer; 13 months; $158,000
UNIVERSITY OF TExa8, Austin; Howard T.
Odum, Port Aransas; Oonatruction of a
Boat Basin for Marine Research; 1 year;
$8,550

David M. Young, Jr.; Fstablishment of ¢
Computing COenter (ODO 1604); 1 year;
$400,000
UraB STATE UNIVERSITY, Logan ; William F.
Sigler; Construction of a Field Biology
Laboratory at Bear Lake; 1 year; $25,000
URIVERSITY OF WISCONSIN, Madison; W. R.
Marshall, Jr.; FHstablishment of Computing
Center (CDO 1604) ; 1 year; $400,000
Woop8 HOLE OCEANOGRAPHIC INSTITUTION,
Woods Hole, Mass.; Paul M. Fye; Design
and Oonstruotion of an Oceanographio Re-
gsearch Vessel; 1 year; $1,750,000
WORCESTER FOUNDATION FOR EXPRRIMENTAL
Bioroay, Shrewsbury, Mass. ; Hudson Hoag-
land; Reventilation of Laboratories and
Assooiated Animal Quarters; 1 year; $114,-
000

CONTINUING ANTARCTIC RESEARCH

Aurora and Airglow
ARCTIC INSTITUTE OF NORTH AMERICA, Wash-
ington, D.C.; Norman J. Oliver; Oontinua-
tion of Aurora and Airglow Research in
Antarotica; 2 years; $128,726

Norman J. Oliver ; Auroral Heights Mecas-
urement Program ; 2 years ; $57,480

Bilology and Medicine

AMBRICAN MUSEUM OF NATURAL HISTORY,
New York, N.X.; Robert Cushman Murphy ;
Completion of a Biogeographic Btudy of the
Petrels and Their Allies (Birds, Order Pro-
cellartiformes) ; 2 years; $12,000

BerNicE P. BisHoP MuseuM, Honoluly,
Hawall ; J. Linsley Gressitt; Studies of Air-
borne Organiame in the Antarctic Area; 1
year ; $5646

UNIVERSITY OF CALIFORNIA, Berkeley;
Charles R. Goldman; Studies on Basic En-
ergy RSources and Pathways in Antarciic
Ponds and Lakes; 1 year; $27,208
UNIVERSITY OF CALIFORNIA, Berkeley ; Frank
A. Pitelka ; Ecological and Behavioral Com-
parison of the Antertic Bkua with COlosely
Related Arctio Jaegers; 1 year; $9,799
Jouns HorxINs UNIVERSITY, Baltimore,
Md.; Willlam J. L. Sladen and Carl R.
Bklund; USARP Bird-Banding Program;
1 year; $14,039

UNIVERSITY OF KaNsAS, Lawrence ; Rufus H.
Thompson and Kenneth B. Armitage; Bio-
logical Investigation of Fresh Water Lakes
in Antarctica; 6 months; $1,192

OH10 STATE UNIVERSITY RRSEARCH FOUNDA-
TION, Columbus; W. L. Boyd; Ecological
Survey of Antarctic Bacteria; 1 Yyear;
$18,566
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UNtveRsITY OF THR PACIFIC, Stockton, Calif. ;
Joel W. Hedgpeth ; Oollecting and Studying
Pycnogonida in Antarctica; 1 year; $550
UNIVERSITY OF PUERTO Rico, Rio Pledras;
J. M. Cruxent ; Archaeologicel Survey in the
Antarctio Region; 1 year; $1,601
STANFORD UNIVERSITY, Calif.; Donald RB.
Wohlaschlag ; Biological Laboratory at NAF
McMurdo for the Continuing 1961 Biological
and Medical Sciences Program; 18 months;
$2,000

Donald E. Wohlaschlag; Continuing Eco-
logical and Physiological Studies of McMurdo
Sound Marine Animals; 1 year; $48,499

UNIVERSITY OF TENNESSED, Knoxville;
Madison H. Pryor; Analysis of Ecological
Data COollected ot Hallett Station; 1 year;
$9,960

VIRGINIA BFISHERIER LABORATORIES, Glouces-
ter Pt.; Willlam J. Hargls, Jr.; 4 Study
of Oertain Parasites of Antarctio Vertebrates
and Invertebrates; 2 years; $9,775

Consultation, Planning, and Modification
NATIONAL BUREAU OF STANDARDS, Washing-
ton, D.C.; F. W. Brown; Design of Radio
Antenna Complen for Floating Antarciic Re-
search Station; 1 year; $20,000

F. W. Brown; Study of Radio Noise
Aboard the Ship to be Used as a Floating
Antarctic Research Btation; 1 year; $18,100

Cosmic Rays

BARTOL RESEARCH FOUNDATION OF THB
FRANKLIN INSTITUTH, Swarthmore, Pa.;
Martin A. Pomerants; Oontinuation of In-
vestigations of Time Variations of the Pri-
mary Cosmic Radiation Near the South Geo-
magnetic Pole; 1 year; $89,650

UNIVERSITY OF MARYLAND, College Park;
8. F. Singer ; Cosmic Ray Monitoring Station
in the Antarctic; 2 years; $39,529

Geodesy and Cartography
U.S. DEPARTMENT OF THE INTERIOR, OFFICE
OF GEOGRAPHY, Washington, D.C.; Meredith
P. Burrill; Standard Geographic Nomencla-
ture in Antarctica for U.S. Use; 1 year
$12,448
U.S. DEPARTMENT OF THR INTERIOR, GEo-
LOGICAL SURVRY, Washington, D.C.; Thomas
B. Nolan; Antarctic Mapping Operation
Fiscal Year 1960-61; 1 year; $268,500
Thomas B. Nolan ; Plastic Relief Antarctio
Map; 1 year; $26,200
Thomas B. Nolan; Program for Antarctic
Mapping Operations; 1 year ; $304,000

Geology
UNIVERSITY OF KANSAS, Lawrence; Bdward
J. Zeller ; Determination of Age of Low Tem-
perature Conditions in Antarctica by Ther-
moluminescence of Rocks; 1 year; $11,289
UNIVERSITY OF MINNESOTA, Minneapolis;
Campbell Craddock; Bedrock Geology and
Geomorphology of the BSentinel Mountain
Area, West Antarctica; 18 months; $85,080
Campbell Craddock; Bedrock Geology of
the Sentinel Mountain Chain and Northwest
Marie Byrd Land, West Antartica; 1 year;
$59,220
OHIO STATE UNIVERSITY RESEARCH FOUNDA-
TION, Columbus ; Parker Calkin; Glacial and
Bedrook Geology of the Mt, Gran Dry Valiey
Area, Antarctioa ; 18 months ; $28,760



8. B. Treves; Geological Investigation of
Antarctic Horst Area; 18 months; $72,300

RUTGERS, THR B8STATE UNIVERSITY, New
Brunswick, N.J.; J. C. F'. Tedrow; A Study
of Pedologic Processes 4n Antarctica; 1
year; $16,387
U.8. DEPARTMENT OF THE INTERIOR, BUREAU
oF MINRS, Washington, D.C.; Thomas H.
Miller ; Investigation of Methods and Condi-
tions of Mineral Eadploration and Evaluation
of Mineral Potential in Isolated Areas such
a8 Antarctica,; 1 year; $11,210
U.S. DEPARTMENT OF THR INTERIOR, GEO-
LOGICAL SURVEY, Washington, D.C.; Thomas
B. Nolan; Systematic Areal Mapping, Geo-
logic Reconnaissance, and Related Geologic
Studies in Western Antarctica (Walgren-
BEighta Ooast Project) ; 1 year; $10,900

Thomas B. Nolan ; Systematic Areal Map-
ping, Geologic Reconnaissance, and Related
Geologio Btudies in Western Antarctica
(Horlick Mountains Project); 1 year;
$77,742

Thomas B. Nolan ; Systematic Areal Map-
ping, Geologic Reconnaissance, and Related
Geologio™ Btudies 4in Western Antarctica
(Thurston Island Traverse Project) ; 1 year;
$15,926

Thomas B. Nolan; Systematic Geologic
Mapping and Related Studies in the Horlick
Mountains, West Antarctica; 1 year;
$61,840
VICTORIA UNIVERSITY 0¥ WELLINGTON, New
Zealand ; R. W. Balham ; Geologic Investiga-
tions in the Koettlits Glacier Area; 1 year;
$6,089
UNIVERSITY OF WISCONSIN, Madison ; Robert
F. Black; Continued Study of Patterned
Ground in the Antarctio; 1 year; $25,376

Robert H. Dott; Stratigraphic and Tec-
tonic Reliationships of Western Antarctica
and Lower Palmer Peninsula o the Andean
Mobile Belt; 1 year; $5,108

Robert H, Dott; Stratigrephic and Sedi-
mentological Studies in the Antarctica Penin-
eula; 1 year; $39,470

Geomagnetism
U.8. COAST AND GEODETIC SURVRY, Washing-
ton 28, D.C.; Rear Admiral H. Arnold Karo;
Bstablishment of Chilean Magnetic Station;
1 year; $12,500
H. Arnold Karo, U.8. Magnectic Observa-
tories, 1961—68, Antarctic; 2 years; $83,460
H, Arnold Karo; USARP Magnetic Field
Surveys in Antarctica, 1961-62; 1 year;
$27,820

Glaciology

ARCTIC INSTITUTE OF NORTH AMERICA, Wasgh-
ington, D.C.; Robert C. Faylor; Hardening
and Strength Studies of Disaggregated Snow
at Very Low Temperatures; 1 year; $4,920
UNIVERSITY OF MICHIGAN, Ann Arbor ; James
H. Zumberge; Ross Ice Shelf Studies; 1
year; $61,886

UNIVERSITY OF MINNESOTA, Minneapolis;
HBEdward Thiel; Airlifted Geophysical Pro-
gram in Antarctica; 1 year; $42,962
UNIVERSITY OF M1ssourli, Columbla; W. D,
Keller; A Study of Glacial Milk and Rook
Flour from Antarctic Glaciers; 1 year;
$14,684

ORI0 STATE UNIVERSITY, Columbus ; Richard
L. Cameron; Eaochange Solentist, Antarctic

Program for Research in Glaciology and
@lacial Qeology with USSR ; 1 year $27,837
Richard L. Cameron; Analysis of IGY-
IGO0 Antarctic Glaciological Dala; 2 years;
$24,378
R. P. Goldthwalit; Traverse Glaciology of
Antarctic Firn; 2 years; $30,042
U.8. ArRMY CoLp REGIONS RESHARCH AND
ENGINEERING LABORATORY, Wilmette, IlL;
James A. Bender; Work ¢n Antarctics 1960~
61 Season; 1 year; $8,200

James A, Bender; Work in Antarctics
1961-1962 Season; 1 year; $13,8310
Gravity

UNIVERSITY OF WISCONSIN, Madison ; George
P. Woollard ; Gravimetric Connections and
Magnetic Observations Between Key Points
in Antarctica; 2 years; $42,367

lonospheric Physics

UNIVERSITY OF CALIFORNIA, Berkeley ; Robert
R, Brown; Conjugate Point Mcasurements
of High Altitude Radiation Efects én the
Geomagnetic Field; 18 months; $68,857

NATIONAL BUREAU OF STANDARDS, Washing-
ton, D.C.; Fred Brown ; 8tudy of Ionospher-
ic Absorption at Mirny Base, Antarctica,
Using the Cosmic Noise Method; 2 years;
$66,900

F. W. Brown; Continuation of the Ver-
tical-Incidence Antarctic Ionospheric Pro-
gram; 2 years; $161,200
STANFORD UNIVERBITY, Stanford, Calif.; R.
A, Helliwell ; Continuation Situdies of VLF

Phenomena in the Antarciic; 2 Yyears;
$136,248

Meteorology

UNIVERSITY ©OF CALIFORNIA, Berkeley;

Charles D. Keeling; A Study of the Abun-
dance of Carbon Diomide in the Atmosphere
over Antarctica; 2 years; $21,360

U.S. ARMY ORDNANCB, Aberdeen Proving
Ground, Md. ; John A. Brown; Study of the
Vertical Profile of Water Vapor in the Anit-
arctic; 1 year; $8,500
U.8. WEATHER BURRAU, Washington, D.C.;
F. W. Reichelderfer ; Antarctic Meteorologi-
cal Research Program—1961; 30 months;
$186,365

F. W. Relchelderfer ; Antarctic Meteorolog-
ical Rescarch Program; 2 years; $546,108

F. W. Reichelderfer; Atmospheric-Ocean-
{c-Glaciologio Interaction in an Antarotic
Interdisciplinary Research Program; 1 year;
$110,531

F'. W. Reichelderfer; International Ant-
arctic Analysis Oenter, United States Par-
ticipation; 2 years; $43,390

Oceanography

CorLoMBIA UNrversiTY, New York, N.X.;
W. 8. Broecker, Palisades; Radioisotope
Studies in the Occans with Special Emphasis
on the Antarctic; 1 year ; $35,580

FLoripA StTATR UNIVERSITY, Tallahassee;
H. G. Goodell, D. 8. Gorsline, and J. K. Os-
mond; Analysis of Oceanic Bottom Sedi-
ments from Operation Deep Freeze; 1 year;
$40,704

TBXAS AGRICULTURAL AND MECHANICAL Ri-
SEARCH FOUNDATION, College Station; Don-
ald W. Hood; Calcium Carbonate Satura-
tion Level of the Ocean from Latitudes of
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North America to Antarctica;
$17,970

Dale F. Lelpper and Luis Capurro; Sur-
Jace and Deep Current Measurement in the
Drake Passage; 2 years; $50,785

U.8. ARMY CoLD REGIONS RESEARCH AND EN-
GINEERING LABORATORY, Wilmette, Ill,,
Willlam L. Nungesser; Continuation of Cal-
endar Year 1961 Phase of Deep Thermal Core
Drilling in Ice Project; 1 year; $17,350

U.8. Navy HYDROGRAPHIC OFFICE, Washing-
ton D.C.; Admiral B. C. Stephan ; Ship-based
Oceanographic Studies in Antarctica and
Sub-Antarctic Regions; 1 year; $94,616
YaLp UNiversiTY, New Haven, Conn.; Karl
K. Turekian ; The Distribuiion of Rubidium,
Strontium, Cesium and Barium {in Oceanic
Vertical Profiles with Special Emphasis on
the Antarctic; 1 year; $13,620

Polar Research Center

OH10 STATE UNIVERSITY RESEARCH FOUNDA-
TI0N, Columbus ; Richard P. Goldthwait; In-
atitute of Polar Studies; 1 year; $33,887
UNIVERSITY OF WISCONSIN, Madison ; George
P. Woollard; Continuation of Geophysical
and Polar Research Center at The University
of Wiscongin; 1 year ; $65,950

1 year;
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Related Scientific Support

ARCTIC INSTITUTE OF NORTH AMERICA, INC.,
Washington, D.C.; Transfer of Tiile of a
Station Wagon from the Foundation to the
Arctic Institute of North America, Inc.; (0—
157)

A. P. Crary; Ohief Scientist, U.B. Ant-
arctic Research Program ; 1 year; $19,560
NATIONAL ACADEMY OF SCIENCES-NATIONAL
REseARcH CouUNCIL, Washington, D.C.;
Harold J. Coolidge; Tenth Pacific Science
Congress,; 1 year; $5,900

Seismology

CALIFORNIA INSTITUTE OF TECHNOLOGY,
Pasadena ; Hugo Benioff ; Operation, Upkeep,
Replacement of South American FEarth
Strain Stations at Nana, Peru, and Santiago,
Ohile; 1 year; $12,636

CoLumeia University, New York, N.Y.;
Maurice Ewing; Seismic Reflection Measure-
ments in High Southern Latiludes; 1 year;
$57,672

U.8. CoAST AND GEODETIC SURVEY, Washing-
ton, D.C.; H. Arnold Karo; Antarctic Sets-
mological Observatories, 1961-62; 1 year;
$10,700



APPENDIX D

Other Than Basic

ACADEMIC YEAR INSTITUTES FOR COLLEGE
TEACHERS

CorRNELL UNIVERSITY, Ithaca, N.Y.; C. L.
Comar ; 11 months; $50,600

UNIVERSITY OF KaANsas, Lawrence; William
R. Scott; 9 months; $78,300

ACADEMIC YEAR INSTITUTES FOR JUNIOR
COLLEGE TEACHERS

UNIVERSITY OF THR PACIFIC, Stockton, Calif. ;
Emerson G. Cobb; 11 months ; $76,900

ACADEMIC YEAR INSTITUTES FOR HIGH
SCHOOL AND COLLEGE TEACHERS

TUNIVERSITY OF COLORADO, Boulder; John M.
Cleveland ; 11 months; $304,200

HarvARD TUNIVERSITY, Cambridge, Mass.;
Victor Guillemin, Jr.; 11 months ; $318,100
UNIVERSITY OF ILLINOIS, Urbana; Joseph
Landin; 12 months; $305,800

OH10 STATE UNIVERSITY, Columbus; John 8.
Richardson ; 11 months; $293,600
WASHINGTON UNIVERSITY, St. Louls, Mo.;
E. U. Condon; 11 months, $282,900

ACADEMIC YEAR
SCHOOL TEACHERS

ARIZONA STATE UNIVERSITY, Tempe; Ernest
E. Snyder, 11 months; $279,700

ATLANTA UNIVERSITY, Atlanta, Ga.; K. A,
Huggins ; 11 months; $265,500
BosToN COLLEGE, Chestnut HIill,
Stanley J. Bezuszka, S. J.;
$237,200
BowboIN COLLEGE, Brunswick, Maine; Rein-
hard L. Korgen; 9 months; $60,700
Reinhard L. Korgen; 1962—63 Academie
Year; 9 months; $60,700
BowLING GREEN STATE UNIVERSITY, Bowling
Green, Ohio; Bruce R. Bogelt; 11 months;
$198,600
BrOWN UNIVERSITY, Providence, R.I.; Elmer
R. Smith; 11 months; $288,900

CORNELL UNIVERSITY, Ithaca, N.Y.; Damon
Boynton ; 12 months; $212,400

UNIVERSITY OF GEORGIA, Athens; Jonathan
J. Westfall ; 11 months; $280,800

UNIVBRSITY OF Hawarl, Honolulu; Michael
M. Frodyma ; 9 months; $83,800

Towa STATE TEACHERS COLLEGE, Cedar Falls;
Robert A, Rogers ; 11 months ; $295,500

LoUISIANA STATE UNIVERSITY, Baton Rouge;
Houston T. Karnes; 11 months; $288,000

MICHIGAN STATE UNIVERSITY, East Lansing;
John M. Masop; 11 months; $268,800

UNIVBRSBITY OF MICHIGAN, Ann Arbor; Leigh

INSTITUTES FOR HIGH

Mass. ;
10 months;

C. Anderson; 11 months; $278,000

Research Grants

UNIVERSITY OF MIsS1ssipPI, University ; Noel
A. Childress; 10 months; $186,300
NEw MExico HigHLANDS UNIVERSITY, Las
V‘;egas; E. Gerald Meyer ; 11 months; $293,-
100
UN1vERSITY oF NEwW Mgexico, Albuquerque;
Wilson H. Ivins; 10 months ; $240,300
UNIVERSITY 0OF NORTH CAROLINA, Chapel
Hill; E. C. Markham ; 11 months; $2983,100
UNIVERSITY OF NORTH DAKOTA, Grand Forks;
J. Donald Henderson ; 11 months; $246,800
UNIVERSITY OF NOTRE DaMmp, Notre Dame,
Ind.; Arnold E. Ross; 11 months; $245,100
OKLAHOMA STATE UNI1vEBRSITY, Stillwater;
James H. Zant; 11 months; $191,700
OREGON STATE COLLEGE, Corvallis; Stanley
I3, Williamson ; 11 months; $285,900
UNIVERSITY OF OREGON, Eugene; Sanford 8.
Tepfer ; 10 months ; $88,200

Sanford 8. Tepfer; 1962-63 Academic
Year; 11 months; $98,900
UNI1VERSITY OF PENNSYLVANIA, Philadelphia;
J. F. Hazel ; 11 months; $252,800
UNIVERSITY OF PugrTo RIco, Rio Pledras;
Mariano Garcla; 10 months; $124,100
RuTcerS, THE STATE UNIVERSITY,
Brunswick, N.J.; Robert L. Swain;
months; $185,900
UNIVERSITY OF SOUTH CAROLINA, Columbia;
W. L. Williams ; 11 months; $179,200
STaANFORD UNIVERSITY, Stanford, Calif.;
Harold M. Bacon; 9 months; $282,400
STATE UNIVERSITY OF SouTE DAKOTA, Ver-
million; Charles M. Vaughn; 11 months;
$302,100
SYracusg UNIVERSITY, Syracuse, N.Y.; Al-
fred T. Collette; 11 months,; $242,700
TeMPLB UNIVERSITY, Philadelphia, Pa. ; B. L.
Offenbacher ; 11 months; $137,000
UNIVERSITY OF TEXAS, Austin; Robert N.
Little; 11 months; $273,300
UNIveERsITY o UtaH, Salt Lake City;
Thomas J. Parmley ; 11 months; $300,100
UNIVERSITY OF VIRGINIA, Charlottesviile;
James W. Cole, Jr.; 11 months; $270,400
WEST VIRGINIA UNIVERSITY, Morgantown;
James B. Hickman ; 9 months ; $167,100
UNIVERSITY OF WISCONSIN, Madison; Don-
ald H. Bucklin; 11 months; $311,800

IN-SERVICE INSTITUTES FOR SECONDARY
SCHOOL TEACHERS

ApkrpHI CoLLEGB, Garden City, N.Y.; Don-
ald Solitar; 9 months; $39,140
AGRICULTURAL AND MECHANICAL COLLEGR OF
TEXAS, College Station ; Edmund C. Klipple;
9 months ; $5,880

New
11
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AGRICULTURAL AND TECHNICAL COLLEGR OF
NOBTH CAROLINA, Greensboro; George C.
Royal, Jr.; 9 montha, $9,750

UNIVERSITY OF AKRON, Akron, Ohio; Mabel
M. Riedinger ;  months; $8,680

UNIVERSITY OF ALABAMA, University; C. L.

Seebeck, Jr. ; © months ; $20,820
ALBANY STATE COLLEGE, Albany, Ga.; Wil-
liam EB. Johnson, Jr.; 9 months; $19,180

ALBRRTUS MAGNUS CoLLEGE, New Haven,
Conn.; Florence D. Jacobson; 8 months;
$10,820

ArBioN CoLLreB, Alblon, Mich.; Paul H.
Carnell ; 9 months; $11,470

ALBRIGHT COLLEGE, Reading, Pa.; Richard
J. Kohlmeyer ; 9 months ; $4,530

ALreEp UniversiTY, Alfred, N.Y.; B. Gor-
don Ogden ; 9 months ; $9,850

ALLEGHENY COLLEGE, Meadville, Pa.; Fred-
erick H, Steen ; 6 months ; $3,090

AMBRICAN UNIVERSITY, Washington, D.C.;
Leo Schubert; 9 months ; $22,290

ANDREWS UNIVERSITY, Berrien Springs,

Mich. ; Harold T. Jones; 8 months; $8,730

UNIVERSITY OF ARIZONA, Tucson; Millard

G. Seeley; 9 months ; $6,180
Arthur H. Steinbrenner;

$6,570

ARIZONA STaT® UNIVERSITY, Tempe ; Ernest

H. Snyder ; 9 months; $11,140

UNIVERSITY OF ARKANSAS, Fayetteville;

Willilam R. Orton; 9 months; $8,760

AUSTIN PoAy STATE CoOLLBGE, Clarksville,
Tenn. ; Willlam G. Stokes ; 9 months; $5,880
BALpwiIN-WALLACE COLLZGE, Beresa, Ohilo;
Dean L. Robb ; 9 months ; $4,590

BALL STate TERACEERS COLLEGE, Muncle,
Ind.; P. D. BEdwards; 9 months; $15,020
BARAT COLLEGE OF THE SACRED HRART, Lake
Forest, Ill.; Charlotte Dames; 9 months;
$10,050

BoMips1 STaATR CoOLLEGE, Bemidji, Minn.;
W. Richard Slinkman; 9 months; $5,870

BosTON COLLEGE, Chestnut Hill, Mass.;
Stanley J. Bezuszka; 8 months; $15,850
Willlam G. Guindon; 9 months; $6,290
BOWLING GREEN STATE UNIVERSITY, Bowling
Green, Ohio; W, H. Hall; 9 months; $5,670
BROOKLYN COLLEGE, Brooklyn, N.Y.; Meyer

Jordon ; 9 months ; $6,060
Brownx  UNIVERSITY, Providence, R.I.;
Charles B. MacKay; 9 months; $6,220

BUCKNBLL UNIVERSITY, Lewisburg, Pa.;
P21V . T 24k . M __i% . mer o

william K, Smith; o months; $5,740

UNIVERSITY OoF BUFFALO, N.Y.; Harrlet F.
Montague ; 9 months ; $86,520

9 months;

Bdith R. Schneckenburger; 9 months;
$6,750
BuzLER UNIvERsiry, Indlanapolls, Ind.;

Harry B. Crull ; 9 months; $9,750
UNIVERSITY OF CALIFORNIA, Berkeley; CHf-
ford Bell, Los Angeles; 8 months; $5,940
Clifford Bell, Los Angeles; 8 months;
$6,650

Clifford Bell,
$6,540

Clifford Bell,
$4,240
Clifford Bell,
80

4,
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Los Angeles; 8 months;
Los Angeles; 8 months;

Los Angeles; 8 months;

Paul B. Johnson, Los Angeles; 8 months;
$8,920
CAPITAL UNIVERSITY, Columbus, Ohio; Clar-
ence H. Heinke ; 9 months ; $6,870
CENTENARY COLLEGE, Shreveport, La.; Vir-
ginia Carlton ; 9 months ; $6,700
CENTRAL MICHIGAN TUNIVERSITY, Mount
Pleasant; Malcolm H. Filson; 10 months;
$10,290

Lauren G. Woodby; 9 months; $22,040
CENTRAL Missour: STATB COLLEGE, War-
rensburg; Charles H. Kelley; 9 months;
$8,110
CENTRAL STATE COLLEGN, Edmond, Okla.;
Earl C. Rice; 9 months ; $8,390
UNIVERSITY OF CHATTANOOGA, Chattanooga,
Tenn. ; Kenneth A, Fry; 9 months; $8,020

Kenneth A, Fry; 9 months; $9,840
UNIVERSITY OF CINCINNATI, Ohlo; I. A. Bar-
nett; 9 months; $17,900
Tas Ciry CorrLeer, N.Y.,, N.Y.; W. I. Pear-
man ; 9 months ; $10,570

W. I. Pearman; 9 months $7,880
UNIVERSITY OF COLORADO, Boulder; Burton
W. Jones ; 9 months; $9,100

Newell Younggren; 9 months; $11,170
Cororapo CoLLEGR, Colorado Springs; Rich-
ard G. Beldleman; 9 months; $6,130
COLORADO ScHOOL OF MINES, Golden ; James
L. Hall ; 9 months $3,340
COLORADO STATH COLLEGE, Greeley; Albert
J. Hendricks, Jr.; 8 months; $8,140

O. W. Tolletson; 4 months; $4,300
CONNECTICUT COLLEGE, New London; Alice
T. Schafer; 8 months; $7,320
UNIVERSITY OF CONNECTICUT, Storrs; David
J. Blick ; 9 months $12,670
CorNBLL UNIVERSITY, Ithaca, N.Y.; R, Wil-
liam Shaw; 9 months; $12,950
DARTMOUTH  CoLLEGE, Hanover,
Charles J. Lyon; 6 months; $4,620
UNIVBRSITY OF DaYTON, Daytom, Ohio; K.
C. Schraut ; 9 months; $8,660
UNIVERSITY oF DpLAwWARE, Newark; John
A. Brown ; 9 months; $4,950
DePauL UNiversiTY, Chicago, Ill.; Willis B.
Caton ; 9 months; $12,870
UNIVERSITY OF DoTROIT, Mich.; Lyle .
Mehlenbacher; 10 months; $13,580
D1STRICT OF COLUMBIA TEACHERS COLLEGH,
Washington, D.C.; Danlel B. Lloyd; 9
months ; $8,400

DOMINICAN COLLEGE OF SAN RAFARL, San
Rafanl alts Maowe Amvcocda o

nafsel, Calll.; Mary Augusta; 8
$9,130

Drakp UNIVERSITY, Des Moines, Iowa ; Earle
L. Canfield ; 9 months; $15,570

Drew UN1vBRSITY, Madison, N.J.; Bernard
Greenspan ; 8 months; $5,160

EArLHAM CoLLEGE, Richmond, Ind.; Roland
F. Smith; 9 months; $4,200

BASTERN MONTANA COLLEGE OF EDUCATION,
Billings, George H. Gloege ; 4 months ; $4,120

Oliver W. Peterson; 4 months; $5,110

N.H.;

Propn
months ;

HASTERN NAzaRRNE COLLEGE, Wollaston,
Mass.; P. Calvin Maybury; 8 months;
$13,130

HaST TExas Srate CoLLEGE, Commerce;
Charles S. Rohrer; 9 moaths; $12,020



Robert K. Willlams; 9 months; $7,310
BEMORY AND HENRY CoLLEGB, Emory, Va.;
George M, Speed; 9 months; $4,220
EMORY UNIVERSITY, Atlanta, Ga.; Charles T.
Lester; 7 months; $10,940
Parariztp UNIVDRSITY, Fairfield, Conn.;
John A. Barone; 9 months; $10,230
FeNN CornLem, Cleveland, Ohio; Walter R.
Van Voorhis; 8 months; $12,930
FLOrIDA STATE UNIVERSITY, Tallahassee;
J. Stanley Marshall ; 9 months; $11,750

J. Stanley Marshall; 10 months; $22,790

J. Stanley Marshall; 10 months; $9,080
UNIVERSITY OF FLORIDA, Gainesville; G. Ray
Noggle ; 10 months; $22,540

Caspar Rappenecker, Jacksonville; 9
months ; $15,380

Kenneth P, Kidd, Orlando; 9 months;
$15,820

N. Eldred Bingham, Tampa; 9 months;
$28,710
ForpEAM UNIvERSITY, N.Y., N.¥.; Charles
J. Lewis ; ® months; $11,740
FRANKLIN AND MARSHALL CoLLEGE, Laucas-
ter, Pa.; Bernard Jacobson; 9 months;
$10,840
GBORGETOWN UNIVERSITY, Washington, D.C. ;
Matthew P. Thekaekara ; & months; $10,310
UNIVERSITY OF GEORGIA, Athens ; Charles L.
Koelsche ; 9 months; $18,000
G1.A88BORO STATE COLLEGE, Glassboro, N.J.;
Warren G. Roome; 9 months; $13,060
HamMpPTON INSTITUTE, Hampton, Va.; Victor
H. Fields; 8 months; $13,800
UNIVERSITY OF Hawalr, Honolulu ; Jimmie B.
Smith; 6 months; $10,430
Henbrix Connpem, Conway, Ark.; John E.
Stuckey ; 9 months; $16,200
HOBART AND WiLLiaM SmitHE COLLBGES,
Geneva, N.Y.; Robert L. Beinert; 8 months;
$3,520
Correeep OF THP HoLY Cross, Worcester,
Mass.; John W. Flavin; 8 months; $6,240

Willam B. Hartnett; 8 months; $10,670
HorLy Namms CoOLLEGE, Spokane, Wash.;
Mary Eugene Gautereaux ; 8 months; $9,340
Howanrp PAYNE COLLEGE, Brownwood, TeX.;
Leonard R. Danlel; 9 months; $2,500

Leonard R. Daniel; 9 months; $8,050
HuMBOLDT STATE COLLEGE FOUNDATION,
Arcata, Calif,; Orval M, Klose; 8 months;
$8,040
HuNTeER COLLEGK, N.Y., N.Y.; Jewell Hughes
Bushey ; 9 months ; $14,080
ILLINOIS INSTITUTE OF TECHNOLOGY, Chi-
cago; Halm Reingold; 9 months; $60,550
IMMACULATE HearT COLLEGE, Los Angeles,
Calif.; Bugene T. Spain; 9 months; $5,110
INCARNATE WorD CorLEGE, San Antonlo,
Tex.; Joseph Marie; 9 months; $10,300
INDIANA CBENTRAL CoLLEGE, Indlanapolls;
Robert M. Brooker ; 9 months; $7,680
INDIANA STATE TracHBRS CoLLEGE, Terre
Haute, Ind. ; John C. Hook ; 8 months ; $7,850
JOoHN CARROLL UNIVERSITY, Cleveland, Ohlo;

Henry F'. Birkenhauer; 9 months; $8,960

KANSAS StTaTe CoLLEGR OF PITTSBURG ; R. G.
Smith; 9 months; $18,800
KaNSAS STATE TrAcHERS CoLLzen, Emporia ;
Ted F. Andrews; 8 months; $24,330
KBNT STATE UNIVERSITY, Kent, Ohlo; Ken-
neth B, Cummins; 9 months; $8,830
Kenneth B. Cummins; 9 months; $5,000
KNoxviLLe COLLEGE, Knoxville, Tenn.; Rob-
ert H. Harvey; 8 months; $9,8950
LarayxrTe CorLrEc®, BEaston, Pa.;
Rhoades; 9 months; $5,640
LAwWRENCE COLLEGE, Appleton, Wis.; Robert
M. Rogenberg; 9 months; $9,740
Le MoyN® COLLEGE, Memphis, Tenn.; W. W,
Gibson ; 9 months; $10,920
LBwIS AND CLaRK CoLLma®p, Portland, Oreg.;
Elvy Fredrickson; 9 months; $6,500
LONG BRACH STATE COLLEGP FOUNDATION,
Calif.; John J. Baird; 9 months; $11,600
LouIsIaNA COLLEGE, Pineville; Henry Dono-
hoe; 9 months; $6,990
LovuisiaNA Stare UNIvVERSITY, Baton Rouge;
Henry G. Jacob, Jr.; ® months; $7,700
Henry G. Jacob, Jr.; 9 months; $12,070
UNIVERSITY OF LOUISVILLE, Louisville, Ky.;
Bruce B, Vance; 9 months; $5,100
LoyoLA UNIVERSITY, New Orleans, La. ; F. A,
Benedetto; 9 months; $1,280
F. A. Benedetto; 9 months; $8,290
H. R. Jolley; 9 months; $10,820
John F'. Keller; 9 months; $8,920
MapisoN CorLees, Harrisonburg, Va.:;
Emmert Ikenberry; 8 months; $5,820
MANCHESTER CoLLEGE, North Manchester,
Ind.; Carl W, Holl; 8 months; $9,860
MANBATTAN CorLigem, New York, N.Y.;
Arthur B. Kemper ; 8 months ; $6,100
Luke V. Titone; 9 months; $11,270
Bernard Alfred Welch ; 9 months ; $11,240
MARQUETTR UNIVERSITY, Milwaukee, Wis.;
Arthur G. Barkow; 8 months; $6,790
Robert C. Craig; 9 months; $11,170
UNIVERSITY OF MARYLAND, College Park;
Richard A. Good; 9 months; $16,600
Howard Laster; 9 months; $20,740
MARYLHURST CoLLEGE, Marylhurst, Oreg.;
Mary Loretta Ann; 8 months; $5,440
McNEEs® STaTe CoLLEGR, Lake Charles, La. ;
S. M. Spencer ; 9 months ; $10,060
MEMPHIS STATB UNIVERSITY, Memphis,
Tenn.; R. W. Johpson ; 9 months; $8,400
UniveesiTY oF MraMi, Coral Gables, Fla.;
J. H. Curtiss ; 9 months ; $19,850
UNIVERSITY OF MICHIGAN, Ann Arbor;
Charles Brumflel ;  months; $11,460
MippLe TENNESSER STATE COLLEGE, Mur-
freesboro ; J. Eldred Wiser ; 9 months ; $7,240
Mississtppr Correem, Clinton; Archie H.
Germany ; 9 months ; $16,700

MississipPl SOUTHERN COLLEGR, Hattles-
burg; Virginia Felder ;  months; $9,5680
MissIssipPr STAT® UNiveEnsiry, State Col«
lege; R. D, Boswell, Jr.;  months; $10,690
UNIVERSITY OF Mis80URI, Columbia ; Harold
Q. Fuller, Rolla; 8 months; $9,330 v
MONTANA StaTP UNIVERSITY, Missoulas
William R. Ballard ; 5 months; $19,590
James W. Gebhart; © months; $8,680
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MoNTCLAIR STATE COLLEGE, Upper Mont-
clair, N.J.; Max A. Sobel ; 9 months ; $12,150
MorpHEAD STATE COLLEGE, Morehead, Ky.;
William B, Owsley; 9 months; $4,640
MouNT MprcY COLLEGE, Pittsburgh, Pa.;
Cornelius W. Kreke; 9 months, $8,825
William A. Uricchio; 8 months; $6,840
MURRAY STATE COLLEGE FOUNDATION, Mur-
ray, Ky.; Alfred Wolfson; 9 months;
$9,780
NEBRASKA WESLEYAN UNIVERSITY, Lincoln;
Walter R. French; 9 months; $1,630
Walter R. French, Jr.; 9 months; $13,600
UNIVERSITY OF NEvVADA, Reno ; E. M, Beesley ;
10 months; $15,450
NEwARK COLLEGE OF ENGINBERING RESEARCH
FoUNDATION, N.J.; Herbert Barkan; 9
months; $7,800
Paul O. Hoffmann ; 9 months; $4,430
Charles Koren ; 9 months; $3,670
UNIVERSITY OF NEW HaMmPsHIRE, Durham;
M. Evans Munroe; 9 months; $2,150
Shepley L. Ross; 9 months; $13,470
UNIvERSITY OF NEW MEXI1CO, Albuquerque;
Merle Mitchell ; 9 months ; $5,230
Npw York UNIvERrsiTY, New York, N.Y.;
Morris Kline ; 9 months ; $26,430

UNIVERSITY OF NORTH CAROLINA, Chapel
Hill; Sherwood Githens, Jr.; 9 months;
$5,080

Willlam A. White; 8 months; $8,300

Hollis J. Rogers, Greensboro; 9 months;
$17,000

H. V. Park, Raleigh; 9 months; $6,770
NorTH DAKOTA STATBP UNIVERSITY, Fargo;
Joel W. Broberg; 9 months; $13,440
NORTHERN ILLINOIS UNIVERSITY, DeKalb;
Loren T. Caldwell; 8 months; $8,600
NORTHERN MICHIGAN COLLEGE, Marquette;
W. James Merry ; 8 months; $10,700
NorTHLAND COLLEGE, Ashland, Wis.; Jesse
M. Caskey; 8 months; $14,850
NorTH TEXxAs STATE CoOLLEGE, Denton;
Robert C. Sherman; 9 months; $15,400
NORTHWESTERN STATE COLLEGE, Alva, Okla. ;
J. Louls Bouchard ; 9 months; $6,490
NORTHWESTERN UNIVERSITY, Evanston, Xl ;
E. H. C. Hildebrandt; 9 months ; $11,520
NorwicH UNIVERSITY, Northfield, Vt.; Ed-
ward A. Race; 8 months; $3,060
OH10 STATBE UNIVERSITY, Columbus; William
R. Riley; 9 months; $10,410
UNIVBRSITY OF OKLAHOMA, Norman ; Richard
V. Andree; 9 months; $4,280

Richard V. Andree; 9 months; $27,650
UNIVERSITY OF OMAHA, Omaha, Nebr. ; Merle
B. Brooks; 9 months; $20,820
OREBGON STATE COLLEGE, Corvallls; Albert R.
Poole ; 8 months ; $3,370

W. D. Wilkinson; 9 months; $5,840

ORBGON STATP SYSTEM OF HIGHERR HpUCA-
TION, Portland ; J. Rickard Byrne, Portland
State College; 9 months; $4,190
UNIVERSITY OF OREGON, KEugene;
Moursund ; 8 months; $3,700

Pacex CoLrLEGE, New York, N.Y.; Edward
Ritter ; 8 months; $18,920

PaN AMERICAN COLLEGE, Edinburg, Tex.:
8idney 8. Draeger; 9 months; $10,340
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UNIVERSITY OF PENNSYLVANIA, Philadelphia ;
J. F. Hazel ; 9 months; $12,300
PENNSYLVANIA STATE UNIVERSITY, University
Park ; William H. Powers ; 9 months ; $8,600
Willlam H. Powers; 10 months; $39,530
UNIVERSITY OF PITTSBURGH, Pa.; Peter
Gray; 8 months; $7,780
John C. Knipp; 8 months; $9,060
PRAIRID VIEW AGRICULTURAL AND MECHANI-
CAL CoOLLEGE, Prairle View, Tex.; E. R.
O’Banion ; 9 months; $18,570
UNIVERSITY OF PUERTO Rico, Rio Pledras;
Augusto Bobonis; 9 months; $14,480
Leticia del Rosarfo; 9 months: $9,810
Virgilio Biagii, Jr.; 9 months; $9,230
PUBRDUR UNIVERSITY, Lafayette, Ind.; M.
Wiles Keller ; 9 months; $43,480
Joseph D. Novak; 9 months; $39,450
QUEENS COLLEGE, Flushing, N.Y.; Nathan 8.
Washton; 9 months; $12,790
UNIVERSITY OF REDLANDS, Redlands, Calif.;
Paul R. Gleason; 8 months ; $10,810
ReEp CoLLmew, Portland, Oreg.; Arthur F.
Scott; 9 months; $15,800
RESBARCH FOUNDATION OF STATH UNIVER-
SITY OF NEW YORK, Albany; Emery L. Will,
Oneonta ; 9 months; $5,490
RESBARCH FOUNDATION OF THE UNIVERSITY
OF ToLEDO, Toledo, Ohio; Archie N. Sol-
berg; 9 months; $15,280
Ricks CoLLEGE, Rexburg, Idaho; Merle R.
Fisher; 9 months; $7,620
UNIVBRSITY OF RocHRSTER, N.Y.; John J.
Montean; 9 months; $8,500

ROCKHURST CoOLLEGE, Kansas City, Mo.;
William C. Doyle; 9 months; $8,050
RUTGERS, THE STATE UNIVERSITY, New

Brunswick, N.J.; Joshua Barlaz; 9 months;
$13,740

Joshua Barlaz; 9 months; $10,920
SACRAMENTO STATE COLLEGE FOUNDATION,
Callf.; Stanley P, Hughart; 9 months;
$18,970
St. CLOUD STATE CoLLEGR, St. Cloud, Minn. ;
Harold Hopkins ; 5 months ; $3,220
8T. JoSEPH COLLEGE, West Hartford, Conn. ;
Maria Clare Markham ; 9 months; $6,220
ST. Louis UNIVERSITY, St. Louis, Mo.;
John J. Andrews; 9 months; $3,990
ST. MARY’S UNIVERSITY OF SAN ANTONIO,
San Antonio, Tex.; James F. Gray; 8
months; $9,110
ST. PETER’S COLLEGE, Jersey City, N.I.;
Frank J. McMackin; 9 months; $9,450
UNIVERSITY OF SAN FraNcisco, Calif.; Ed-
ward J. Farrell; 9 months; $7,210
SAN Jose Stare CoLLmee Core., Calif. ;
Rodney B. Anderson; 9 months; $18,270

Laurence E. Wilson; 9 months; $13,160
UNIVERSITY OF SANTA CLARA, Santa Clara,
Calif.; Irving Sussman; 9 months ; $28,500
SARAH LAWRENCE COLLEGE, Bronxville,
N.XY.; Edward J. Cogan; 8 months; $14,620
UNIVERSITY OF SCRANTON, Scranton, Pa.;
Joseph A. Rock; 9 months; $4,560

Joseph A. Rock; 9 months; $4,350

SHORTER COLLEGE, Rome, Ga.; Lewis Lipps;
9 months; $138,510



Sourm CAROLINA STATE COLLEGE, Orange-
burg ; George W. Hunter ; 9 months; $30,470
SOUTHBEASTERN STATE COLLEGE, Durant,
Okla. ; Leslie A. Dwight; 9 months; $5,630
Ernest Sturch, Jr., 9 months; $4,900
SOUTHERN UNIVERSITY AGRICULTURAL AND
MecaANICAL COLLEGE, Baton Rouge, La.;
Russell M. Ampey; 9 months; 8,470
UNIVERSITY OF SOUTHERN CALIFORNIA, Los
Angeles ; John W. Reith ; 10 months, $13,820
Paul A, White; 9 montbs; $21,870
UNIVBRSITY OF SOUTHWESTERN LOUISIANA,
Lafayette; James R. Oliver; 9 months;
$26,100
SOUTHWESTERN AT MEMPHIS, Tenn. ; Jack U.
Russell ; 9 months; $4,430
Arlo 1. Smith; 9 months; $9,180
STATE COLLEGE AT SALEM, Mass.; Thomas I.
Ryan; 8 months; $15,200
StaTte UNIvERsSITY OF Iowa, Iowa City;
Robert E. Yager; 7 months; $15,860
STATE UNIVERSITY OF SOUTH DAKOTA, Ver-
million; Theodore L. Reid; 9 months;
$29,360
STEPHEN F. AUSTIN STATE COLLEGE, Nacog-
doches, Tex. ; W. 1. Layton, 9 months ; $7,280
STETSON UNIVERSITY, De Land, Fla.; Gene
W. Medlin ; 9 months; $6,850

TALLADEGA COLLEGE, Talladega, Ala.; Cohen
T, Simpson; 7 months; $5,000

TEACHERS COLLEGE, COLUMBIA UNIVERSITY,

N.Y.,, N.Y.; Howard F. Fehr; 8 months;
$14,600
TeMPLE TUNIVERSITY, Philadelphia, Pa.;

Leonard Muldawer; 9 months; $17,330
TENNESSEE AGRICULTURAL AND INDUSTRIAL
StaTE UNIVERSITY, Nashville; William N.
Jackson ; 9 months; $18,510

TENNESSEE POLYTECHNIC INSTITUTB, Cooke-
ville ; G. B, Pennebaker ; 9 months; $12,5640
UNIVERSITY OF TENNESSEE, Knoxville ; James
M. Moore; 9 months; $11,200

TExAS WoMAN’S UNIVERSITY, Denton; Har-
old T. Baker; 9 months; $4,700

UNIVERSITY OF ToLEDO, Ohio; Carroll E.
Amos; 9 months; $9,410
TRENTON STATE COLLEGE, N.J.; Robert V.

Price; 9 months; $10,850

UN1oN COLLEGE AND UNIVERSITY, Schenec-
tady, N.Y.; C. W. Graves ; 9 months; $17,720
UNIVERSITY OF UTAH, Salt Lake City; E. Al-
lan Davis; 9 months; $8,220

VILLANOVA UNIVERSITY, Villanova, Pa.;
J. Bernard Hubbert; 9 months; $12,260
VIRGINIA STATE COLLEGE, Petersburg; Rich-
ard H. Dunn; 9 months; $7,970

UNIVERSITY OF VIRGINIA, Charlottesville;
William C. Lowry; 9 months; $16,010
Wake ForesT COLLEGE, Winston-Salem,
N.C.; Ben M. Seelbinder; 9 months; $6,350
UNIVERSITY OF WASHINGTON, Seattle; Carl
B. Allendoerfer ; 3 months; $2,640
Carl B, Allendoerfer ; 3 months; $2,790
Arthur D. Welander ; 8 months; $440
Arthur D. Welander ; 8 months; $1,700
WaAYNP STATE UNIVERSITY, Detroit, Mich.;
Willlam V. Mayer; 10 months; $8,180
Harold T. Slaby; 10 months; $9,250

WesTERN KBRNTUCKY STATE COLLEGE, Bowl-

ing Green; Ward C. Sumpter; 9 months;

$12,050

WESTERN STATE COLLEGR oF COLORADO, Gun-

nison; Theodore D. Vliolett; 8 months;

$7,780

WESTERN M1cHIGAN UNIVERSITY, Kalamazoo ;

George G. Mallinson ; 9 months; $12,800
George G. Mallinson ; 9 months ; $8,110

WiILLIAM JEWELL CoLLEGE, Liberty, Mo.;
Wallace A. Hilton; 9 months; $11,400
WiscoNSIN State CoLLEGE, Eau Claire;

Marshall E. Wick; 9 months; $11,560
WORCESTER POLYTECHNIC INSTITUTE, Mass. ;
Richard F. Morton; 9 months; $13,460
XAvIER UNIVERSITY, New Orleans, La.; Mary
Veronica ; 9 months; $7,460

YESHIVA UNIVERSITY, New York, N.Y.; Abe
Gelbart ; 9 months; $72,500

YOUNGSTOWN UNIVERSITY, Youngstown,
Ohio ; Clair L. Worley ; 9 months; $5,460

IN-SERVICE INSTITUTES FOR SECONDARY
SCHOOL TEACHERS A ND ELEMENTARY
SCHOOL TEACHERS

UNIVERSITY oF Hawari, Honolulu; Michael
M. Frodyma ; 8 months; $7,080

IN-SERVICE INSTITUTES FOR ELEMENTARY
SCHOOL TEACHERS

UNIVERSITY OF ALABAMA, University ; Esther
J. Swenson ; 9 months; $7,060

AMERICAN MusiuM or NaTUraL HiISTORY,
New York, N.Y.; Franklyn M. Branley; 4
months ; $2,730

UNIVERSITY OF ARIZONA, Tucson; Arthur H.
Stelnbrenner ; 9 months ; $4,760

ARKANSAS STATR TreAcHERS CoLLEGR, Con-
way; O. L. Hughes; 9 months; $5,630

BRIDGEWATER COLLEGB, Bridgewater, Va.;
Harry G. M. Jopson ; 8 months; $6,000
BUCKNELL UNIVERSITY, Lewisburg, Pa.;

Lester Kieft; 9 months; $5,600

UNIVERSITY OF CALIFORNIA, Berkeley; Clif-
ford Bell, Los Angeles ; 8 months; $6,280

UNIVERSITY OF COLORADO, Boulder; James
R. Waliles ; 8 months; $5,640

DeLta STATE CoLLEGE, Cleveland, Miss

Eleanor Walters, Meridian; 9 months'
$3,130
DoMINICAN COLLEGE OF SAN RAFARL, San
Rafael, Calif.; Mary Augusta; 8 months;
$4,330

WasT TExas Srate CorrEer, Commerce;
Charles 8. Rohrer; 8 months; $6,350
FLoripA STATE UNIVERSITY, Tallahassee;
Fugene D. Nichols; 8 months; $8,460
UNIVERSITY OF GEORGIA, Atheng; Charles L.
Koelsche ; 9 months; $4,620

HumpoLdr STATE COLLEGE FOUNDATION,
Arcata, Calif.; Roy W. Tucker; 9 months;
$6,820

INDIANA CENTRAL COLLEGE, Indianapolis;
Robert M. Brooker; 9 months; $5,990
KANSAS STaTE COLLEGE OF PITTSBURG ; Elton
W. Cline; 9 months; $6,230

KaNsSAS STATE TEACHERS COLLEGE, Emporia ;
Ted F. Andrews; 9 months; $6,840
KNOXVILLE CoLLge®, Knoxville, Tenn,; Rob-
ert H. Harvey; 8 months; $6,840
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MILLERSVILLE STATE CoLLEGE, Millersville,
Pa.; Willlam B. McIlwaine; 9 months;
$5,870

NorTHERN ILLINOIS UNIVERSITY, DeKalb;
Hugene W. Hellmich; 9 months; $6,770
OrpGoN STATE UNIVERSITY, Corvallis; Al-
bert L. Leeland ; 9 months; $6,430
UNIVERSITY oOF PUGET S0UND, Tacoma,
Wash. ; Martin E. Nelson; 9 months ; $38,820
RESEBARCH FOUNDATION OF THR UNIVERSITY
oF ToLepo, Ohio ; Robert R. Buell ; 9 months ;
$6,000

RHODE ISLAND CorLEGE, Providence ; Renato
E. Leonelll ; 9 months ; $6,200

SACRAMENTO STATR COLLEGE TFOUNDATION,
Calif.; H. Stewart Moredock; 8 months;
$6,080

8T. AvUqusTINE’S COLLEGE, Raleigh, N.C.;
Prezell R. Robinson; 9 months; $6,160
S8AN Joss S8Srtare Correez Corp, Calif.;
James R. Smart; 9 months; $5,870
SHORTER COLLEGE, Rome, Ga.; Lewis Lipps;
9 months; $6,540

SOUTHEASTERN STATE COLLEGE, Durant,
Okla. ; Leslie A. Dwight, 9 months; $5,230
STaTE COLLEGE OF lowa, Cedar Falls; E.
Glenadine Gibb; 9 months; $5,360

Syracuse UNivERSITY, N.Y.; Robert B.
Davis; ® months; $6,000
TeMpLE UNIversiTy, Philadelphia, Pa.;

Herman C. Kranzer; 9 months; $6,140
WeSTERN KENTUCKY STATE COLLEGE, Bowl-
ing Green; Tate C. Page; 9 months; $6,550
WESTERN MICcHIGAN UNIvERSITY, Kalamazoo ;
George G. Mallinson ; 9 months; $6,890

SUMMER INSTITUTES FOR COLLEGE
TEACHERS
AMERICAN UNIvERSITY, Washington, D.C.;
Leo Schubert; 6 weeks; $48,900
ARIZONA STATE UNIVERSITY, Tempe ; Gordon
L. Bender; 6 weeks; $40,950
UNIVERSITY OF ARIZONA, Tucson ; M. R. Bot-
taceini; 10 weeks; $55,200
BowboIN COLLEGE, Brunswick, Maine; Dan
H. Christie; 6 weeks ; $51,400
BUCKNEPLL UNIvERSITY, Lewlisburg, Pa.;
Charles H. Coder, Jr.; 6 weeks; $39,000
UNIVERSITY OF CALIFORNIA, Berkeley ; George
Jura; 8 weeks; $23,800
COLORADO STATE TUNIVERSITY RESDARCH
FOUNDATION, Fort Collins ; James R. Barton ;
8 weeks; $53,500
UNIVERSITY oF COLORADO, Boulder; Alec J.
Kelso; 10 weeks ; $58,900
Duge UNivErsITY, Durham, N.C.; Harold J.
Humm ; § weeks; $19,850
EMORY UNIVERSITY, Atlanta, Ga.; Willlam
H. Jones ; 9 weeks ; $42,900
GEORGIA INSTITUTE OF TBCHNOLOGY, At-
lanta ; James A. Stanfield ; 6 weeks; $52,100
ILLINOIS INSTITUTE OF TECHNOLOGY, Chi-
cago; Peter Chiarulli; 8 weeks; $40,900
INDIANA UNIVERSITY, Bloomington; Wayne
R. Lowell ; 6 weeks ; $89,000
Iowa SrTATR UNIVERSITY, Ames; T. A, Ban-
croft; 11 weeks; $84,900

Glenn Murphy; 6 weeks; $46,160
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LovulsiANa POLYTECHNIC INSTITUTE, Ruston ;
M. A, Nobles ; 9 weeks; $37,675
LoOUISIANA STATE UNIVERSITY, Baton Rouge;
Harry D. Richardson; 9 weeks; $26,600
UNIVERSITY OF MICHIGAN, Ann Arbor;
Idoyd Brownell; 8 weeks; $22,800

Melvin Levine; 8 weeks; $19,200
UNIVERSITY OF Mi1ssoURI, Columbia ; Karl H.
Bvans; 8 weeks; $53,400
Nepw Mexico StaTe UN1vERSITY, Unlversity
Park; B. L. Cleveland; 8 weeks; $56,800
UNIVERSITY OF NORTH CAROLINA, Chapel
Hill; H. D. Crockford; 6 weeks; $66,500

H. F. Robinson, Raleigh ; 6 weeks ; $44,100
NorTHWESTERN UNIVERSITY, Evanston, Il ;
Edward J. Taaffe; 6 weeks; $30,500
OAK RIDGR INSTITUTB OF NUCLFAR STUDIES,
Oak Ridge, Tenn.; Ralph T. Overman; 6
weeks ; $17,600

Ralph T. Overman; 6 weeks; $17,600
OKLAROMA STATR UNIVERSITY OF AGRICUL-
TURE AND APPLIED SCIBDNCE, Stillwater;
James H. Boggs; 9 weeks; $52,700
UNIVERSITY 0» OKLAHOMA, Norman ; Horace
H. Bliss; 8 weeks; $45,100

Horace E. Hoffman ; 8 weeks; $23,400
OREGON StaTE COLLEGE, Corvallis; A. V.
Logan ; 6 weeks; $49,950
UNIVERSITY OF OREGON, Eugene ; Richard W.
Castenholz ; 8 weeks ; $33,800
RENSSBELARR POLYTECHNIC INSTITUTE, Troy,
N.Y.; A. A, K. Booth; 4 weeks; $22,000
UNIVERSITY OF ROCHESTER, N.Y.; John B.
Hursh; 6 weeks; $14,500
UNIVERSITY OF SOUTHERN CALIFORNIA, Los
Angeles; Jay M. Savage; 6 weeks; $22,810
STANFORD UNIVERSITY, Stanford, Calif,;
Howard 8. Seifert; 6 weeks; $44,700
STEVENS INSTITUTE OF TECHNOLOGY, Hobo-
ken, N.J.; Robert H. Seavy; 6 weeks;
$44,500
SyrAcuse UNIvERSITY, N.Y.; M, W. Jenni-
son ; 6 weeks; $14,500
TorLANE UNIVERSITY, New Orleans, La.;
John K. Hampton, Jr.; 8 weeks; $19,200
WASHINGTON STATR UNIVERSITY, Pullman;
Adolph Hecht; 6 weeks ; $59,600

SUMMER INSTITUTES FOR JUNIOR COLLEGE
AND COLLEGE TEACHERS
UNIVERSITY OF ARKANSAS,
R. C. Wray; 6 weeks; $39,150
UNIVERSITY OF CALIFORNIA, Berkeley ; Pater
K. E. Henrlc{, Los Angeles ; 8 weeks ; $68,400

SUMMER INSTITUTE FOR JUNIOR COLLEGE
TEACHERS

WHRSTERN MICHIGAN UNivERSITY, Kalama-
200; Haym Kruglak; 6 weeks; $33,650

SUMMER INSTITUTE FOR TECHNICAL INSTI-
TUTE AND JUNIOR COLLEGE TEACHERS
UNIVERSITY OF HOUSTON, Texas ; Herbert H.
Curry ; 8 weeks ; $52,104

SUMMER INSTITUTE FOR TECHNICAL INSTI-
TUTE TEACHERS

UNIVERSITY OF ILLINOIS, Urbana; Jerry 8.
Dobrovolny ; 8 weeks; $38,100

Fayetteville ;



SUMMER INSTITUTES FOR HIGH SCHOOL AND
COLLEGE TEACHERS

UNIVERSITY OF ALABAMA, University; J. D.
Mancill; 11 weeks; $63,800

GEORGE WASHINGTON CARVER I'OUNDATION,
Tuskegee Institute, Ala.; James H. M. Hen-
derson ; 8 weeks; $19,000

UNIVERSITY OF Hawalr, Honolulu ; Sidney C.
Hslao; 6 weeks; $15,600

KENYON CoLrEgp, Gambier, Ohio; Eric 8.
Graham ; 7 weeks; $1,578

Mi1CcHIGAN STATE UNIVERSITY, Bast Lansing;
Wayne Taylor; 11 weeks; $94,700
MONTANA STaATE COLLRGE, Bogeman; L. O.
Binder, Jr.; 5 weeks; $56,275

NEBRASBEA WRSLEYAN UNIVRRsITY, Lincoln;
Walter R, French, Jr.; 8 weeks; $64,400
NoORTHEWESTERN UNIVERSITY, Evanston, Ill.;
E. H. C. Hildebrandt; 8 weeks; $72,100
PrRINCETON UNi1vERSITY, Princeton, N.J.;
Joseph G. Bradshaw ; 6 weeks; $46,700
Torts UNIVERSITY, Medford, Mass. ; M. Kent
Wilson; 6 weeks; $33,830

SUMMER INSTITUTES FOR HIGH SCHOOL AND
JUNIOR COLLEGE TEACHERS

CLABRK UNIVERSITY, Worcester, Mass.; John
8. Stubbe; 6 weeks; $55,350

Corbrapo Corrrer, Colorado Springs; Rich-
ard G. Beldleman; 8 weeks; $87,300

EasT TENNESSER STATE COLLEGE, Johnson
City ; Lester C, Hartsell; 8 weeks; $82,400
FLORIDA STATE UNIvERSITY, Tallahassee;
Grace C. Madsen; 8 weeks; $40,5600
HarvEY MUDD CoLLkGE, Claremont, Calif.;
Lloyd E. Malm; 8 weeks; $42,050
MissIsSsIpPI STATE UNIvERsSITY, State Col-
lege; Clyde Q. Sheely; 11 weeks; $121,800
UNIVERSITY OF M1s88issIPPl, University ; Noel
A. Childress ; 10.6 weeks; $140,400
UNIVERSITY OF OKLAHOMA, Norman ; Horace
BE. Hoffman; 8 weeks; $45,900

OREGON STATE CoLLEGE, Corvallis; Albert R,
Poole; 8 weeks; $64,800

RuTGERS, THE STATE TUNIVERSITY, New
Brunswick, N.J. ; Emory P. Starke ; 6 weeks ;
$82,150

SUMMER
TEACHERS

ApprpHI COLLEGE, Garden City, N.Y.; How-
ard A. Robinson; 6 weeks; $111,800
AGRICULTURAL AND MECHANICAL COLLEGE OF
Texas, College Station; James G. Potter;
6 weeks; $79,800

AGRICULTURAL AND TECHNICAL COLLEGE OF
NoRTH CAROLINA, Greensboro; Gerald A.
Edwards; 6 weeks; $58,700

AGRICULTURAL AND TECHNICAL COLLEGE OF

INSTITUTES FOR HIGH SCHOOL

NORTH CAROLINA, Greensboro; Gerald A.
Edwards; 9 weeks; $58,100
ALaBaMa CoLneep, Montevallo; Paunl C.

Bafley ; 10 weeks ; $80,000

UNIVERSITY OF ALABAMA, University ; Julian
D. Mancill; 11 weeks; $122,400
UNIVERSITY OF ALASEA CoLLEGE; Willlam
R. Cashen; 8 weeks; $68,800

ALBANY STAT® COLLEGE, Albany, Ga.; Alex-
ander A, Hall; ¢ weeks; $49,300
ALFRED UNIVERSITY, Alfred, N.Y.; H. Gordon
Ogden; 6 weeks; $65,100
ALLEGRENY CoLLEGE, Meadville, Pa.; Robert
B. Bugbee; 7 weeks; $68,700
AMERICAN MUSEUM OF NATUBAL HISTORY,
New York, N.Y. ; Bruce C, Hunter ; 6 weeks;
$29,100
AMBrIicaN UNrversiTy, Washington, D.C.;
Leo Schubert; 7 weeks; $58,700
AnxTIOCH CoLLRGR, Yellow S8prings, Ohilo;
James F. Corwin; 8 weeks; $84,300
ARIZONA STATE UNIVERSITY, Tempe; Valen-
tine Galasyn; 8 weeks; $69,900
UNIVERSITY OF ARIZONA, Tucson ; Millard G.
Seeley ; 8 weeks; $78,400

Arthur H. Steinbrenner ; 8 weeks ; $64,480
ARKANSAS STaTR COLLEGR, State College;
W. W. Nedrow; 5 weeks; $37,000
UNIVERSITY OF ARKANSAS, Fayetteville;
Lowell F. Bailey; 6 weeks; $59,200
ATLANTA UNIVERSITY, Ga.; K, A. Hugglns;
9 weeks; $63,400
AUBURN UNIVEERSITY, Auburn, Ala,; Hrnest
Willilams ; 10 weeks; $79,100

Ernest Willlams ; 1034 weeks; $61,600
BALDWIN-WALLACE CoLLEGE, Berea, Obhlo;
Dean L. Robb; 6 weeks ; $40,200
BAYLOR UNIVERSITY, Waco, Tex.; Bryce C.
Brown; 8 weeks; $77,200

BIBMINGHAM-SOUTHERN Cornreed, Birming-
ham, Ala.; Wiley 8. Rogers; 8 weeks;
$71,900

BOARD OF RBDGENTS OF WISCONSIN STATR
CoLLEGES, Madison; Bugene R. McPhee; 6
weeks ; $46,800
BosToN CorLEgr, Chestnut HII,
Stanley J. Bezuszka; 6 weeks; $980
Willlam G. Guindon, 8.J.; 6 weeks;
$20,750
BowpoIN CoLLEGE, Brunswick, Maine ; Alton
H. Gustafson; 68 weeks; $37,400
Samuel E. Kamerling; 6 weeks; $37,400
Reinhard L. Korgen; 6 weeks; $60,600
Noel C. Little; 8 weeks; $14,500
DBrADLEY UNIVERSITY, Peoria, Ill.; A, Wayne
McGaughey ; 6 weeks; $41,500
BrooxrYN CoLLEGR, Brooklyn, N.Y.; James
Singer; 6 weeks; $34,300
BrOWN UNIVERSITY, Providence, R.I.; Le-
allyn B. Clapp; 6 weeks; $43,800
BUCKNELL UNIVERSITY, Lewisburg, Pa. ; Les-
ter Kleft; 6 weeks; $66,300
UNIVERSITY oF BUFraro, N.Y.; Harriet P,
Montague ; 8 weeks; $48,780
UNIVERSITY OF CALIFORNIA, Berkeley; Don-
ald C. Bryant; 8 weeks; $19,000
Mario Menesini; 8 weeks; $68,800
Robert A. Rice; 8 weeks; $102,800
Frantisek Wolf; 7 weeks; $56,800
Clifford Bell, Los Angeles; 8 weeks;
$44,000
Willfam H. Meyer,
weeks ; $51,700

CARLETON COLLEGE, Northfield, Minn. ; Ken-
neth W. Wegner ; 6 weeks ; $55,950

Case INSTITUTR OF TECHNOLOGY, Cleveland,
Ohio; Paul E. Guenther; 6 weeks; $58,100
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CATHOLIC UNIVERSITY OF AMBERICA, Wash-
ington, D.C.; Raymond W. Moller ; 8 weeks;
$51,700

Henry P. Ward; 6 weeks; $41,200
CaTHOLIC UNIVERSITY OF PUERTO Rico, San-
ta Maria; Joseph W. Stander, S.M.; 6
weeks ; $41,500
CBNTRAL COLLEGE, Fayette, Mo.; N. Chris-
tlan Nielsen; 9 weeks; $38,500
CENTRAL MICHIGAN UNIVERSITY, Mount
Pleasant; Carl A. Scheel; 8 weeks; $39,800
CENTRAL STATE COLLEGE, Wilberforce, Ohio ;
Bernard H. Johnson ; 8 weeks; $32,500
UNIVBRSITY OF CINCINNATI, Ohio; H. David
Lipsich; 6 weeks; $51,900
C1TY Corree®, New York, N.Y.; Chester B.
Kremer; 6 weeks; $50,100
CLAFLIN CoLLEGE, Orangeburg, 8.C.; Hamp-
ton D, Smith, Sr.; 9 weeks; $74,700
CLARKSON COLLEGE OF TECHENOLOGY, Pots-
dam, N.Y.; F. Gordon Lindsey; 8 weeks;
$86,100
CLEMSON COLLEGE, Clemson, 8.C.; Floyd 1.
Brownley, Jr.; 6 weeks; $57,000
CoLBY COLLEGE, Waterville, Maine ; Wilfred
J. Combellack ; 8 weeks; $81,700
COLORADO SCHOOL OF MINES, Golden ; James
L. Hall; 6 weeks; $46,100
CoLORADO STATE COLLEGE, Greeley ; John A.
Beel; 8 weeks; $63,400
COLORADO STATE UNIVERSITY RESDARCH
FouNDATION, Fort Collins; John R. Olive; 8
weeks ; $53,800

George H. Splittgerber; 8 weeks ; $55,100
UNIVERBITY OF COoLORADO, Boulder; Charles
R. Bitter; 7 weeks; $47,100

John M. Cleveland; 8 weeks; $600

John M. Cleveland; 8 weeks; $55,200

R. N. Keller; 8 weeks; $108,000
UNIVERSITY OF CONNBCTICUT, Storrs; David
J. Blick; 6 weeks; $91,500
ConvErse COLLEGE, Spartanburg, 8.C.; Wal-
ter James Wyatt; 8 weeks; $73,200
CoRNELL UNIVERSITY, Ithaca, N.Y.; M. L.
Nichols; 6 weeks; $44,050

R. William Shaw; 6 weeks; $54,900
Davis AND ELKINS CoLLEGE, Elkins, W. Va.;
Louis B. Mattison; 7 weeks; $57,000
UNIVERSITY OF DAYTON, Ohfo; K. C. Schraut;
6 weeks ; $33,900
UNIVERSITY OF DELAWARB, Newark ; John A.
Brown; 8 weeks; $70,300
UNIVERSITY oF DETROIT, Michigan ; Everette
L. Henderson; 8 weeks $54,500
DrAE® UNIVERSITY, Des Moines, Iowa ; Rod-
ney A. Rogers; 9 weeks; $69,655
EArLHAM COLLEGE, Richmond, Ind.; Murvel
R. Garner; 6 weeks; $25,400

Laurence E. Strong; 6 weeks; $44,100
BasT TrxA8 STATE COLLEGE, Commerce ; C. B.
Wright; 6 weeks; $36,500
EASTERN ILLINOIS UNIVERSITY, Charleston ;
Weldon N. Baker; 8 weeks; $76,500
BEASTBRN NEW MExICO UNIVERSITY, Portales H
Ruth B. Thomas; 8 weeks; $77,500
EMORY UNIVERSITY, Atlanta, Ga.; Henry
S8harp, Jr.; 6 weeks; $34,530
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FAIRLEIGH DICEINSON UNIVERSITY, Ruther-
ford, N.J.; Dolores Elaine Keller, Teaneck ;
6 weeks ; $40,700
F1sg UNIVERSITY, Nashville, Tenn. ; Edward
L. Maxwell; 8 weeks; $82,400
FLORIDA STATE UNIVERSITY, Tallahassee ;
C. W. Edington ; 8 weeks ; $19,000

James E. Snover; 8 weeks; $32,800
UNIVERSITY OF FLORIDA, Gainesville; W. T.
Lippincott ; 8 wecks; $114,400
ForpHAM UN1iversity, New York, N.Y.;
Frederick L. Canavau, 8.J.; 6 weeks ; $47,500
ForT HAYS KANSAS STaTE COLLEGE, Hays;
Ward L. Sims; 8 weeks; $63,700 -
FRANKLIN AND MARSHALL COLLEGE, Lancas-
ter, Pa.; Bernard Jacobson; 6 weeks;
$39,500 »

John H. Moss; 8 weeks; $52,900
Richard I. Weller; 8 weeks; $54,712
FURMAN UNIVERSITY, Greenville, S.C.; J. A,

Southern; 6 weeks; $44,700
GEORGE PEABODY COLLEGE FOR TEACHERS,
Nashville, Tenn.; H. Craig Sipe; 9 weeks;
$122,800
GEORGETOWN UNIVERSITY, Washington, D.C. ;
Malcolm W. Oliphant; 8 weeks; $50,800
GEORGE WASHINGTON UNIVERSITY, Washing-
ton, D.C.; David Nelson; 8 weeks; $62,200
GEORGIA SOUTHERN COLLEGE, Collegeboro;
Burtem J. Bogitsh; 6 weeks; $48,200
GRAMBLING COLLEGE, Grambling, La. ; Archie
L. Lacey, Hunter College, N.Y.; 8 weeks;
$54,200
HAMILTON CoLLEGE, Clinton, N.Y.; Brewster
H. Gere; 6 weeks; $53,700
UNIVERSITY oF Hawarl, Honolulu; Albert
J. Bernatowicz ; 8 weeks ; $69,900
CoLLEGE oF THE HoLY CRrosS, Worcester,
Mass.; John W. Flavin, 8.J.; 6 weeks;
$52,600

John J. MacDonnell ; 8 weeks; $54,900
HowARD PAYNE COLLEGE, Brownwood, Tex. ;
Leonard R. Daniel; 6 weeks; $48,200
Howarp UNIVERSITY, Washington,
Marie C. Taylor; 8 weeks; $49,900
HuMmBoLpT STATE COLLEGE FOUNDATION,
Arcata, Calif.; William M. Lanphere; 6
weeks ; $61,100
HUNTER COLLEGE, N.Y., N.Y. ; Jewell Hughes
Bushey ; 6 weeks; $47,100
HUSTON-TILLOTSON COLLEGR, Austin, Tex.;
J. H. Morton ; 6 weeks ; $47,100
UNIVERSITY OF IDAHO, Moscow ; K. A, Bush;
8 weeks; $41,900
ILLINOIS INSTITUTE OF TECHNOLOGY, Chi-
cago; Haim Reingold; 8 weeks; $104,100
UNIVERSITY oF ILLINOIS, Urbana, Ill.; Max
Beberman ; 6 weeks; $115,650

Arnold M. Hartley ; 8 weeks; $35,700
ILLINOIS WESLEYAN UNIVERSITY, Blooming-

D.C;

ton; Wayne W. Wantland; 8 weeks;
$73,300
INDIANA UNIVERSITY, Bloomington, Ind.;

Robert B. Fischer; 8 weeks; $51,700
L. 8. McClung; 4 weeks; $27,400
T. G. Perry; 6 weeks; $32,200
Paul Weatherwax; 6 weeks; $39,100
Marle 8. Wilcox, Thomas Carr Howe High

School, Indianapolis ; 6 weeks ; $50,000



Jowa STaTE UNIVERSITY, Ames; Orlando C.
Krelder ; 6 weeks; $92,900
JorNs HorrIxns UNivERSITY, Baltimore, Md. ;
William KEelso Morrill, Sr.; 6 weeks;
$70,000
JoN1aTa CoLLeem, Huntingdon, Pa.; David
M. Hercules; 6 weeks; $40,200
KANSAS STATE COLLEGE OF PITTSBURG ; R, G.
Smith ; 8 weeks; $76,700
KANSs8 STATE TeacHERS COLLEGE, Emporia ;
Otto M. Smith; 12 weeks; $229,050
KaNsSA8 STATE UNIVERSITY OF AGRICULTURE
AND APPLIED SCIENCE, Manhattan; J. R.
Chelikowsky ; 8 weeks; $55,500

Leonard E. Fuller; 8 weeks; $59,000
UNIVERSITY OF KaANSas, Lawrence; Russell
N. Bradt; 8 weeks; $100,800

Edward I. Shaw; 8 weeks; $20,200
KENT STATE UNIVERSITY, Kent, Ohlo; Ken-
neth B. Cummins; 8 weeks; $67,500
KENTUCKY RESEARCH FOUNDATION, Lexing-
ton ; John M. Carpenter; 8 weeks; $100,600
KENYON COLLEGE, Gambier, Ohio ; E. 8. Gra-
ham ; 6 weeks; $39,670
KNox CoLLEGE, Galesburg,
Priestley ; 6 weeks; $52,000

Rothwell Stephens; 6 weeks; $50,150
LeHi¢cE UNIVERSITY, Bethlehem, Pa.; Clar-
ence A. Shook ; 6 weeks; $45,400
LovuisiANA STATB UNIVERSITY, Baton Rouge;
Benjamin E. Mitchell ; 9 weeks; $42,100
UNIVERSITY OF MAINE, Orono; 8. H. Kim-
ball ; 8 weeks ; $49,300
MARQUETTE UNIVERSITY, Milwaukee, Wis.;
Raymond A. Bournique; 8 weeks; $54,000

L. J. Heider; 6 weeks; $35,000
MARSHALL FounpaTioN, INcC., Huntington,
W. Va.; Donald C. Martin ; 11 weeks : $900
UNIVERSITY OF MARYLAND, College Park;
Joshua R. C. Brown ; 7 weeks; $84,200
Mr1am1 UNIvERSITY, Oxford, Ohio; Bruce V.
Weidner ; 8 weeks ; $103,000
MicHIGAN COLLEGE oF MINING AND TECH-
NoLoGY, Houghton; Donald G. Yerg; 8
weeks ; $62,200
MICHIGAN STATE UNIVERSITY, East Lansing ;
Sherwood Haynes; 11 weeks; $67,825

T. Wayne Porter, Hickory Corners; 8
weeks ; $38,500
MIDDLE TENNESSEE STATER

Ill.; Herbert

CoLLEGE, Mur-

freesboro; J. Bldred Wiser; 11 weeks;
$100,700
UNIVERSITY OF MINNESOTA, Minneapolls,

Frank Verbrugge ; 10 weeks ; $113,250

David W. French, Lake Itasca; § weeks;
$20,400

Francis A. Spurrell, St. Paul; 6 weeks;
$14,500
MissisSippl SOUTHERN CoOLLEGE, Hatties-
burg; J. Fred Walker; 9 weeks; $103,400
UNIVERSITY OF MISSoURI, Columbia ; Robert
F. Brooks ; 8 weeks; $61,000

Wesley J. Dale; 8 weeks; $64.300

Harold Q. Fuller, Rolla ; 8 weeks ; $95,200
MONTANA STATE UNIVERSITY, Missoula;
Gorddon B. Castle; 8 weeks; $14,400

James W. Gebhart; 10 weeks; $78,800

William M. Myers; 10 weeks; $60,000
MONTCLAIR STATE COLLEGE, Upper Mont-
clair, N.J.; Max A. Sobel ; 6 weeks; $72,900
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MORGAN STaTe COLLEGH, Baltimore, Md.,

Thomas P. Fraser; 6 weeks; $60,700
MURRAY STATE COLLEGR FOUNDATION, Mur-
ray, Ky.; Alfred M. Wolfson; 8 weeks;
$80,800
UNIVERSITY OF NEBRASKA, Lincoln; John R.
Demuth ; 8 weeks ; $83,200

Walter E. Mientka ; 8 weeks ; $39,600
UNIVERSITY OF NEVADA, Reno; R. N. Tomp-
son ; 6 weeks ; $48,350
UNIvERSITY OF NEw HAMPSHIRE, Durham;
Harold A. Iddles; 8 weeks; $86,500

Shepley L. Ross; 8 weeks; $74,700
New Mexico HiGHLANDS UNIVERSITY, Las
Vegas ; Vera Usdin; 5 weeks; $24,200
UNIVERSITY OoF NEW MEXICO, Albuquerque;
Frank C. Gentry; 8 weeks; $64,900

Loren D. Potter; 9 weeks; $21,300 .
NORTH CAROLINA COLLEGR AT DURHAM, Dur-
ham; Willlam H. Robinson; 6 weeks;
$78,300
UNIVERSITY OF NORTH CAROLINA, Chapel
Hill; Roy L. Ingram; 6 weeks; $38,400
NORTH DAKOTA AGRICULTURAL COLLEGE,
Fargo; F. L. Minnear; 8 weeks; $87,900

UNIVERSITY OF NORTH DaAgoTa, Grand
Forks; J. Donald Henderson; 8 weeks;
$79,700

NORTH TEXAS STATE COLLEGE, Denton ; Rob-
ert C. Sherman; 9 weeks; $33,700
NORTHERN MICHIGAN COLLEGR, Marquette;
Lucian F. Hunt; 6 weeks; $60,450
NORTHWESTERN STATR CoLLEGR OF LoUIlsI-
ANA, Natchitoches; George A. Stokes; 9
weeks ; $65,600
UNIVERSITEY OF NOTRE DAME, Notre Dame,
Ind.; Arnold E. Ross; 7 weeks; $107,000
OAK Ripce INSTITUTE OF NUCLEAB STUDIES,
Oak Ridge, Tenn.; Ralph T. Overman; 4
weeks ; $31,300
OBERLIN CoLLEGR, Oberlin,
Ellis ; 8 weeks ; $104,400
QccipENTAL COLLEGE, Los Angeles, Calif.;
Patrick H. Wells ; 6 weeks ; $40,100
OH10 STATE UNI1VERSITY, Columbus; Robert
C. Fisher ; 8 weeks ; $79,800

John 8. Richardson ; 8 weeks; $78,300
OH10 UNIVERSITY FUND INC., Athens; Law-
rence P. Eblin ; 6 weeks ; $57,800
OH10 WESLYAN UNIVERSITY, Delaware ; Wil-
liam D. Stull ; 8 weeks ; $82,500
OKLAHOMA BaApTIST UNIVERSITY, Shawnee;
J. 0. Purdue ; 8 weeks ; $42,400
OELAHOMA STATE UNIVERSITY, Stillwater;
James H. Zant; 8 weeks ; $67,400
UNIVERSITY OF OKLAHOMA, Norman ; Horace
H, Bliss ; 4 weeks ; $40,300

Horace H. Bliss; 8 weeks; $38,700

Horace H. Bliss; 9 weeks; $82,700
OREGON STATE COLLEGE, Corvallis; Stanley
E. Willlamson ; 8 weeks ; $65,600
UNIVERSITY OF ORBGON, Eugene; Robert W.
Morris; 8 weeks; $94,580

A. P. Moursund ; 8 weeks ; $83,600

Ohlo; Wade

UNIVERSITY OF THB PaciFic, Stockton,
Calif.; Alexander Vavoulis; 10 weeks;
$75,200

UNIVERSITY OF PENNSYLVANIA, Philadelphia ;
J. F. Hazel ; 6 weeks ; $80,500
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PHILADELPHIA COLLEGR OF PHARMACY AND
ScigNcE, Pa.; Arthur Osol; 6 weeks;
$28,250
UNIVERSITY OF PITTSBURGH, Pa.; John C.
Knipp ; 6 weeks ; $31,800
PRAIRIE VIEW AGRICULTURAL AND MECHANI-
CAL CoOLLEGE, Prairie View, Tex.; E. B.
O’Banion ; 6 weeks ; $50,900
PRINCETON UNIVERSITY, Princeton, N.J.;
Joseph G. Bradshaw; 6 weeks; $40,650
UNIVBRSITY OF PURRTO Rico, Rio Pfedras;
Augusto Bobonts; 8 weeks; $91,800

Jose A. Ferrer-Monge, Mayaguez; 6
weeks ; $18,800

Marlano Garela; 7 weeks; $57,800
PurDUB UNIVERSITY, Lafayette, Ind.; John
H. Christian ; 8 weeks; $14,500

D. A. Davenport ; 8 weeks ; $600

M. Wiles Keller; 8 weeks; $69,800

R. W, Lefler ; 8 weeks ; $600

R. W. Lefler ; 8 weeks ; $41,600

J. D. Novak ; 8 weeks ; $69,700
RANDOLPH-MACON WOMAN’S COLLEGE,
Lynchburg, Va.; Helen L. Whidden; 6
weeks; $60,500
Reep CoLLEGB, Portland, Oreg.; Frederick
A. Courts ; 8 weeks ; $39,600

Burrowes Hunt; 8 weeks; $71,000

Arthur H. Livermore; 6 weeks; $43,350
RESEARCH FOUNDATION OF STATR UNIVER-
8ITY OF NEw YORK, Albany; M. Ira Dubins;
6 weeks; $39,000

Edgar W. Flinton; 6 weeks; $48,300
RESRARCE FOUNDATION OF THE UNIVERSITY
OF ToLEDO, Ohio; Archie N. Solberg; 8
weeks ; $62,000
UNIVERSITY OF RAODE ISLAND, Kingston;
Elmer A. Palmatfer; 6 weeks; $41,800
UNIVERSITY OF RoOCHESTER, N.Y.; John J.
Montean ; 6 weeks; $51,700

John J. Montean ; 6 weeks ; $40,000

John J. Montean ; 6 weeks; $49,100
RUTGERS, THE STATE UNIVERSITY, New
Brunswick, N.J.; Raymond M. Manganell;
6 weeks ; $41,500

Richard K. Olsson ; 8 weeks ; $40,000

Paul G. Pearson; 6 weeks; $41,600

Robert L. Bells; 7 weeks; $46,900
8r. AvaustiNg’s Coriegsm, Ralelgh, N.C.;
Jeffery Gipson ; 6 weeks ; $50,200
SamNt CLoup Stare CoLLrem, St. Cloud,
Minn.; Harold Hopkins; 5 weeks; $50,000
St. Louts UNIVERSITY, Mo. ; Francis Regan;
6 weeks; $49,550
COLLEGE OF SAINT THOMAS, St. Paul, Minn. ;
Martin Allen ; 6 weeks; $24,500
SAN JosE STATE COLLEGH, San Jose, Calif.;
Max Kramer ; 8 weeks ; $49,000

Charles B. Smith, Jr.; 6 weeks; $3500
UNIVERSITY OF SANTA CLARA, Santa Clara,
Calif.; Alvin M. White; 6 weeks; $48,700
SproN Hinn CoLnEGE, Greensburg, Pa.;
Sister Mary Thaddeus; 6 weeks; $43,000
SeroN HALL UNIVERSITY, South Orange,
NJ.; F. Leo Lynch, Jr.; 6 weeks; $34,100
S1MMONS CoLLEGE, Boston, Mass. ; Philip M.
Richardson; 8 weeks; $24,700

Sourr CAROLINA STATz COLLEGE, Orange-
burg; Algernon 8. Belcher ; 8 weeks ; $58,300

UNIVERSITY OF SOUTH CAROLINA, Columbia ;
W. L. Willlams ; 8 weeks; $82,800
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SouTH DAROTA SCHOOL OF MINES AND TECH-
NoLoGY, Rapid City; Howard C. Peterson:
8 weeks; $128,900
SouTH DAKOTA STATB COLLEGE, Brookings;
Kenneth B. Howard; 8 weeks; $63,600
SOUTHRASTERN BTAT® CoOLLEGE, Durant,
Okla. ; Leslie A. Dwight; 8 weeks; $69,600
SouTHERN ILLINOIS UNIVERSITY, Carbondale ;
Morton R. Kenner; 8 weeks; $51,900

I. L. Shechmeister; 8 weeks; $61,800
SOUTHERN METHODIST UNIVERSITY, Dallas,
Tex.; Joe P. Harris, Jr.; 6 weeks; $30,100
SouTHERN UNIVERSITY, Baton Rouge, La.;
Leon R. Roddy ; 8 weeks ; $56,900
UNIVERSITY OF SOUTHWESTERN LOUISIANA,
Lofayette; James R. Oliver; 9 weeks ;
$55,200

James R. Ollver; 9 weeks; $47,700
SOUTHWESTERN STATE COLLEGE, Weather-
ford, Okla.; Earl A. Reynolds; 8 weeks;
$50,600
UNIVERSITY OF THE SOUTH, Sewanee, Tenn. ;
H. Malcolm Owen; 8 weeks; $57,500
STaNrornp UNIvERSITY, Stanford,
Harold M. Bacon; 6 weeks; $51,600
StATE COLLEGE oF Iowa, Cedar Falls; Irvin
H. Brune ; 8 weeks ; $60,500

Dorothy C. Matala; 8 weeks; $37,500
STATE UNIVERSITY OF SOUTH DAEoOTA, Ver-
million ; C. R, Estee; 8 weeks ; $77,600

M. M. Hasse ; 8 weeks ; $64,700
STEPHEN F. AUSTIN STATR COLLEGE, Nacog-
doches, Tex.; E. L. Miller ; 6 weeks; $31,000
STETSON UNIVERSITY, De Land, Fla.; Gene
W. Medlin ; 8 weeks ; $62,400
STEVENS INSTITUTR OF TECHNOLOGY, Hobo-
ken, N.J.; Robert H. Seavy; 6 weeks;
$63,100
SYrRAcUs® UNIVERSITY, N.Y.; Wiliam R.
Fredrickson ; 6 weeks ; $450
TENNESSEE AGRICULTURAL AND INDUSTRIAL
STATE UNIVERSITY, Nashville ; Rutherford H.
Adking; 8 weeks; $51,500
TENNESSER POLYTECHENIC INSTITUTE, Cooke-
ville; G. B. Pennebaker ; 8 weeks; $92,200
UNIVERSITY OF TENNESSES, Knoxville ; BEdgar
D. Eaves ; 8 weeks; $62,500
TrXA8 CHRISTIAN UNIVERSITY, Fort Worth ;
B. R. Alexander; 6 weeks ; $94,100
TExAs SouTHERN UNIVERSITY, Houston;
Robert J. Terry; 12 weeks; $93,500
TBXA8 TECHNICAL COLLEGR, Lubbock;
Charies L. Riggs; 6 weeks; $46,300
UNIVERSITY OF TexAS, Austin; Addison E.
Lee; 9 weeks; $114,775
TEXAS WOMAN'S UNIVERSITY, Denton ;
Harold T. Baker; 9 weeks; $21,300

Harlan C. Miller; 6 weeks; $38,700
THIEL COLLEGE, Greenville, Pa.; Bela G.
Kolossvary; 6 weeks; $51,300
Turrs UNIVERSITY, Medford, Mass.; M.
Kent Wilson ; 6 weeks ; $43,600
TULANE UNIVERSITY, New Orleans,
Joseph E. Gordon; 9 weeks; $59,400
UTAR STATE UNIVERSITY, Logan; Joe Elich ;
10 weeks; $79,550
UnIvERsITY oF UTal, Salt Lake City; E.
Allan Davis ; 7 weeks ; $61,800

Thomas J. Parmley; 10 weeks; $83,600

Calif. ;

La.;



Vassar CorLrece, Poughkeepsie, N.Y.; A.
Scott Warthin, Jr.; 6 weeks; $37,700
UNIVERSITY OF VERMONT, Burlington; N.
James Schoonmaker ; 7 weeks ; $67,000

Nelson L. Walbridge; 8 weeks; $67,800
VIBGINIA STATE COLLEGE, Petersburg; Rich-
ard H. Dunn ; 8 weeks; $96,800
UNIVERSITY OF VIRGINIA, Charlottesville;
James W. Cole, Jr.; 8 weeks; $79,300
Wakp ForesT COLLEGH, Winston-Salem,
N.C.; Ivey C. Gentry; 6 weeks; $58,220
WASHINGTON STATE UNIVERSITY, Pullman;
Alfred B. Butler; 8 weeks; $980,600
UNIVERSITY OF WASHINGTON, Seattle; Rich-
ard H. Fleming; 9 weeks; $42,700

B. C. Lingafelter; 5 weeks; $32,300

L. A. Sanderman; 8 weeks; $61,400
WAYNE StATB UNIVERSITY, Detroit, Mich.,
Walter Chavin ; 8 weeks; $19,000

Karl W. Folley; 8 weeks; $66,700
WESLEYAN UNIVERSiTY, Middletown, Conn.;
Joseph 8. Daltry ; 6 weeks ; $478
WESTERN KENTUCKY STATE COLLEGE, Bowl-
ing Green; Ward C. Sumpter; 8 weeks;
$81,600 .
WESTERN MICcHIGAN UNiversiTy, Kalama-
200 ; James H. Powell ; 6 weeks; $59,400
WESTERN Reskrve UNIVERSITY, Cleveland,
Ohlo; Willlam M. Heston; 11 weeks;
$119,000
WESTERN WABHINGTON COLLEGE OF Epuca-
TION, Bellingham ; Sheldon T. Rio; 8 weeks;
$49,200
COLLEGE OF WILLIAM AND MARY, Willlams-
burg, Va.; Melvin A. Pittman; 8 weeks;
$118,616
WisSCONSIN STATE COLLEGE, River ¥Falls;
Theodore Setterquist; 8 weeks; $51,800

Joseph W. Horton; 8 weeks; $36,700

Richard J. Delorit; 8 weeks; $39,900
UNIVERSITY OF WISCONSIN, Madison ; Robert
A, Jaggard, Milwaukee; 8 weeks; $61,700
WITTENBERG UNIVERSITY, Springfield, Ohio;
Norman B. Dodson ; 8 weeks ; $44,600
WORCESTER POLYTECHNIC INSTITUTE, Worces-
ter, Mass.; Richard F. Morton; 8 weeks;
$81,600
UNIVERSITY OF WYOMING, Laramie; Carl A,
Cinnamon; 8 weeks; $20,400

Bamuel W. Harding; 10 weeks; $99,000

W. Norman Smith; 5 weeks; $41,600
YarLe UniversITY, New Haven, Conn, ; Stuart
R. Brinkley; 8 weeks; $88,150
YEsHIVA UNIVERSITY, New York, N.Y.; Abe
Gelbart; 8 weeks; $405,000

SUMMER INSTITUTE FOR JUNIOR AND
SENIOR HIGH SCHOOL TEACHERS
UNIVBRRITY OF CALIFORNIA, Berkeley ; John
H. Chilcott, Santa Barbara; 6 weeks;
$37,800

SUMMER INSTITUTES FOR JUNIOR HIGH
SCHOOL TEACHERS

BowLING GRREN STATE UNIVBRSITY, Bowling
Green, Ohio; Bruce R. Vogell; 5§ weeks;
$42,200

CARLETON COLLEGE, Northfield, Minn.; Rob-
ert T. Mathews ; 6 weeks; $46,400

CBNTRAL CONNECTICUT STATB COLLEGE, New
Britain; Richard L. Mentzer; 6 weeks;
$49,400

CorLeaTE UNIVERSITY, Hamilton, N.Y.; Oran
B. Stanley; 6 weeks; $58,900

CoLUMBIA UNIVERSITY, New York, N.Y.;

Frederick L. Fitepatrick; 614 weeks;
$30,300
DePaow  UNIVERSITY, GQGreencastle, Ind.;

Donald J. Cook; 6 weeks; $44,400

EASTERN MicHIGAN UNIVERSITY, Ypsilanti;
James M. Barnes; 6 weeks; $60,800

Hopp Correen, Holland, Mich.; Jay BE.
Folkert ; 6 weeks; $42,100

INDIANA STATE TEACHERS CoLLEGE, Terre
Haute; John .C. Hook; 10 weeks; $89,800
INTER AMRRICAN UNIVDRSITY OF PURRTO
RiIco, San German; Ismael Vales; 7 weeks;
$45,900

TowA STATE TEACHERS COLLEGE, Cedar Falls ;
Dorothy C. Matala; 8 weeks; $61,000
EKANSAS STATE COLLEGE OF PITTSBURG;
Margaret B. Parker; 8 weeks; $54,300
LoS ANGELES STATE COLLEGBE FOUNDATION,
Calif. ; Wesley O. Griesel ; 8 weeks; $62,700
MACALESTER COLLEGE, St. Paul, Minn, ; Rus-
sell B. Hastings; 8 weeks; $72,900
UNIVERSITY OF MARYLAND, College Park;
Stanley B. Jackson; ¢ weeks; $34,300
UNIVERSITY OF MICHIGAN, Ann Arbor;
Joseph N, Payne; 6 weeks; $50,000
SACRAMENTO STATE COLLEGE FOUNDATION,
Calif. ; Carl B. Ludwig; 6 weeka; $59,800
RESEARCH FOUNDATION OF 8rare UNIVERSI-
rY oF Nmw YoRK, Albany; Alexander G.
Major, Potsdam; 6 weeks; $62,989

SAN Jose StaTe COLLEGB, San Jose, Calif.;
Leonard I. Holder; 6 weeks; $47,800
SOUTHERN OREGON COLLEGR, Ashland; Irene
Hollenbeck ; 6 wecks; $49,826

SourEwEsT MiIssourr STATR COLLEGE,
Springfield ; Carl V. Fronabarger; 8 weeks;
$28,400

SYRACUSE UNIVERSITY,
Davis; 6 weeks; $49,150
Urag STATE UNIVERSITY OF AGRICULTURE
AND APPLIED ScCIENCE, Logan; Neville C.
Hunsaker; 10 weeks; $80,800

VALPARAISO UNIVERSITY, Valparaiso, Ind.;
Arthur B. Hallerberg; 7 weeks; $41,000
WASHBURN UNIVERSITY OF TOPBEA, Kans.;
Laura Z. Greene; 8 weeks; $64,900

WEST VIRGINIA WESLBYAN CoLLEGE, Buck-
hannon; Willlam A. Hallam; 6 weeks;
$55,000

WESTERN MICHIGAN UNIVEBSITY, Kalamagoo ;
George G. Mallinson ; 8 weeks ; $48,800
WiIsCONSIN StTaTB Coriren, Eau Claire;
Chester P. Olson; 8 weeks; $37,900

N.Y.; Robert B.

SUMMER INSTITUTES FOR ELEMENTARY
SCHOOL TEACHERS

ARizONA STATE UNIVER8ITY, Tempe; Theo-
dore W. Munch; 6 weeks; $31,300

Beroir CoLLEGE, Beloit, Wis.;
Blester; 8 weeks; $45,800

John L.
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BIEMINGHAM-SOUTHERN CoLLren,

Birming-
ham, Ala,.;

Hoyt M. Kaylor; 8 weeks ;
$27,800 il
UNIVERSITY oOF Burraro, Buffalo, N.Y.;
Edith R. Schneckenburger ; 8 weeks ; $32,900
DePaow UNIVERSITY, Greencastle, Ind.;
Donald J. Cook; 6 weeks ; $25,800
HASTERN MICHIGAN UN1vERSITY, Ypsilanti;
Albert W. Brown; 6 weeks ; $35,000
UNIVERSITY oOF FLORIDA, Gainesville; @.
Marian Young; 8 weeks ; $44,200
UNIVERSITY OF ILLINOIS, Urbana; David A.
Page; 8 weeks; $46,600

NBw JERSEY STATE SCHOOL OF CONSERVA-
TION, Branchville; James Cruise, Trenton ;
6 weeks; $32,400

NORTHERN ILLINOIS UNIVERSITY, DeKalb ;
Frederick W, Rolf; 8 weeks; $44,800
NORTHERN MICHIGAN CoLLEGR, Marquette;
Henry 8. Heimonen; 6 weeks ; $35,000
UNIVERSITY OF OREGON, Eugene; Edwin G.
Ebbighausen; 8§ weeks ; $42,200
PENNSYLVANIA STATR UNIVERSITY, Univer-
sity Park; H. Seymour Fowler; 6 weeks;
$34,200

PRAIRIE VIEW AGRICULTURAL AND MECHAN-
ICAL COLLEGE, Prairie View, Tex.; Israel K.
Glover; 8 weeks; $28,700

RoTaekRS, THE STATH UNIVERSITY, New
Brunswick, N.J.; Robert I.. Swain ; 6 weeks;
$35,500

COLLEGE oF Sr. CATHERIND, St. Paul, Minn. ;
Sister Seraphim, C.8.J.; 6 weeks; $30,600
SAN FERNANDO VALLEY STaTn CoLLEGE
FOUNDATION, Northridge, Calif.; Ruth L.
Roche; 8 weeks; $32,300
SOUTHEASTERN STATE CoLLEGE,
Okla. ; Leslie A, Dwight; 4 weeks;
UNIVERSITY Op TEXAS,
Jr.; 6 weeks; $31,100

SPECIAL GRANTS IN SUPPLEMENT TO 1960
SUMMER INSTITUTES

AGRICULTURAL AND MECHANICAL COLLEGE OF
TrxA8, College Station; James G. Potter;
12 weeks; $3,750

BosToN UNIVERSITY, Mass.; George P, Ful-
ton ; 8 weeks; $1,800

CENTRAL MISSOURI STATE CoLLEGR, Warrens-
burg; Sam B. Hewitt; 10 weeks ; $10,900
COLORADO STATE UNIVERSITY RESEARCH
FOUNDATION, Fort Collins; John J. Faris;
8 weeks; $13,250

UNIVERSITY OF DETROIT, Mich.; Lyle B.
Mehlenbacher ; 6 weeks; $6,250

MOREHEAD STATE CoLLrar, Morehead, Ky.;
William B. Owsley; 8 weeks ; $6,000

NBw Mexico HIGHLANDS UNIVERSITY, Las
Vegas; Galen W. Ewing; 8 weeks ; $6,900
NORTHWESTERN STATE COLLEGE OF LOUISI-
ANA, Natchitoches; W. G. Erwin; 9 weeks ;
$2,250

PENNSYLVANIA STATE UNIVERSITY, University
Park; Willlam H. Powers; 6 weeks ; $20,350
RENSSELAER POLYTECHNIC INSTITUTB, Troy,
N.Y.; A. A, K. Booth; 8 weeks ; $11,900
8t. Lours UNIVERSITY, Mo.; Earl P.
Murphy ; 6 weeks; $800
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Durant,
$20,800
Austin; W. T. Guy,

SparTLE UNIVERSITY, Wash. ; Ernest P, Ber-
tin; 8 weeks; $5,700

WEST VIRGINIA UNIVERSITY, Morgantown ;
James B. Hickman ; 6 weeks; $8,050

SUMMER CONFERENCE FOR COLLEGE
TEACHERS
AMERICAN UNIVERSITY, Washington, D.C.;
Matthew F. Norton; 14 days; $19,200
UNIVERSITY OF ARKANSAS, Fayetteville ;
William R. Orton; 19 days; $13,000
BUTLER UNIVERSITY, Indianapolis, Ind.;
Ralph K. Birdwhistell; 14 days; $16,100
UNIVERSITY OF CALIFORNIA, Berkeley ; Rich-
ard M. Fulrath; 12 days; $11,800

Vernon A. Kramer; 20 days; $17,800

Paul B. Johnson, Los Angeles; 28 days;
$18,000
COLORADO STATBE UNIVERSITY RESEARCH
FounpbaTioN, Fort Collins; Frapklin A.
Graybill; 26 days; $21,100

Donald R. Wood; 19 days; $14,300
UNIVERSITY OF FLORIDA, Galnesville; Wal-
lace 8. Brey, Jr.; 11 days; $13,100
GEORGETOWN UNIVERSITY, Washington,
D.C.; Matthew P. Thekaekara; 24 days ;
$21,300
INSTITUTE OF PAPER CEHBMISTRY, Appleton,

Wis.; Flwood O. Dillingham; 12 days;
$12,400
KANSAS STaTB UNIVERSITY, Manhattan ;

Warren W. Brandt; 13 days; $14,000
MICHICAN COLLEGE OF MINING AND TECH-
NOLOGY, Houghton; Kenneth M. McMillin;
19 days; $7,500

MONTCLAIR STATE COLLEGE, Upper Mont-
clair, N.J.; Max A. Sobel; 24 days; $17,800
UNIVERSITY OF NORTH CAROLINA, Chapel
Hill; Victor A. Greulach; 19 days; $14,100
OELAHOMA StATB UNIVERSITY, Stillwater;
James H. Zant; 21 days; $19,700
UNIVERSITY OF OKLAHOMA, Norman ; Richard
V. Andree; 28 days; $29,000

PURDUR UNIVERSITY, Lafayette, Ind.; John
F. Schafer; 12 days; $13,900

RureErs, THR STATE UNIVERSITY, New
Brunswick, N.J.; Richard F. Gabriel; 20
days; $16,600

UNIVERSITY OF SOUTHERN CALIFORNIA, Los
Angeles; Robert D. Vold; 16 days; $13,600
TEMPLE UNIVERSITY, Philadelphia, Pa.; El-
mer L. Offenbacher; 20 days; $18,000
TurTs UNIVERSITY, Medford, Mass. ; M. Kent
Wilson; 11 days; $14,500

WASHINGTON AND JEFFERSON COLLEGE,
Washington, Pa.; Wray Q. Brady; 12 days;
$9,100

SUMMER SCIENCE TRAINING PROGRAM FOR
SECONDARY SCHOOL STUDENTS
AGRICULTURAL, MECHANICAL, AND NORMAL
CoLLEGR, Pine Bluff, Ark.; Rufus L. Caine ;
5 weeks ; $5,870
AGRICULTURAL AND MECHANICAL COLLEGE OF
Texas, College Station; Melvin Eisner; §
weeks ; $7,355

Jack T. Kent; 6 weeks; $8,775

William 8. McCulley ; 68 weeks; $7,520

Fred E. Smith; 6 weeks; $9,345

John J. Sperry; 6 weeks; $6,115



AGRICULTURAL AND TECHNICAL COLLRGE OF
NORTH CAROLINA, Greensboro; Booker T,
White; 8 weeks; $17,740
UNIVERSITY OF ALASKA COLLEGE, Willlam 8.
Wilson; 3 weeks; $13,5685
AMERICAN ACADEMY OF ARTS AND SCIENCES,
Brookline, Mass.; Willlam Stergios; 10
weeks ; $23,585
AMERICAN METEOROLOGICAL SOCIETY, Boston,
Mass.; Vincent J. Schaefer; 7 weeks;
$17,720
AMERICAN MUSEUM oF NATURAL HISTORY,
New York, N.Y.; Franklyn M. Branley; 4
weeks ; $8,260
APPALACHIAN STATE TrACHERS COLLEGE,
Boone, N.C.; F. Ray Derrick; 5§ weeks;
$13,680
ARIZONA STATE CoLLEGE, Flagstaff; J. Har-
vey Butchart; 5 weeks; $6,815
UNIVERSITY OF ARIZONA, Tucson;
Freiser; 10 weeks; $14,620
Aspury CorrEep, Wilmore, Ky.; J. Paul
Ray; 8 weeks; $10,875
AssuMPTION COLLEGE, Worcester, Mass. ; Al-
fons J. van der Linden; 6 weeks; $14,763
AUBURN UNIVERSITY, Auburn, Ala.; Joseph
T, Hood; 6 weeks; $5,370
AUGSBURG COLLEGE AND THEOLOGICAL SBM-
INARY, Minneapolis, Minn.; Courtland L.
Agre; 6 weeks; $4,950
BENNBTT COLLEGE, Greensboro,
Henry Sayles; 6 weeks; $23,835
BOWLING GREEN STATE UNIVERSITY, Bowl-
ing Green, Ohio; W. H. Hall; 6 weeks;
$5,495
UNIVERSITY OF BRIDGEPORT, Bridgeport,
Conn. ; Earle M. Bigsbee ; 7 weeks; $22,970
BrowN UNIVERSITY, Providence, R.L;
Charles B. MacKay; 6 weeks; $20,430
BUCKNELL UNIVERSITY, Lewisburg, Pa.; Les-
ter Kieft; 13 weeks; $9,635
UN1vERSITY OF BUFPaLO, N.Y.; Robert Guth-
rie; 8 weeks; $12,570
BuTLER UNIVERSITY, Indianapolls,
William H. Bessey; 7 weeks; $6,470
UNIVERSITY OF CALIFORNIA, Berkeley; How-
ard A. Shugart; 9 weeks; $19,920
Frantisek Wolf ; 6 weeks; $6,725
Moshe Shifrine, Davis; 6 weeks; $15,420
Norris W. Rakestraw, La Jolla ; 10 weeks;
$5,516
Clifford Bell, Los Angeles ; 6 weeks, $7,420
CARNEGIBP INSTITUTE OF TECHNOLOGY, Pitts-
pburgh, Pa.; B. M. Willlams; 9 weeks;
$2,615
CASE INSTITUTE OF TECHNOLOGY, Cleveland,
Ohio; L. J. Green; 6 weeks; $4,885

Henry

N.C.; T.

Ind.;

CENTRAL MICHIGAN UNIVERSITY, Mount
Pleasant; Malcolm H. Filson; 6 weeks;
$12,010

CHAPMAN CoLLBGE, Orange, Calif.; Peter
Coad ; 9 weeks ; $5,650

CHICAGO ACADEMY oF ScCIENCES, Il ; Wil-
lam J. Beecher; 1 year; $12,075

City COoLLEGE oF NEw Yorx, New York.
N.Y.; Chester B. Kremer; 6 weeks, $13,480
CoLGATE UNIVERSITY, Hamlilton, N.¥.; Rob-
ert B. Todd ; 6 weeks; $14,960

CorLorapo CorLLEGR, Colorado Springs; Rich-
ard G. Beldleman; 8 weeks; $9,670
CoLORADO SCHOOL OoF MINES, Golden; James
L. Hall ; 6 weeks ; $13,985
COLORADO-WYOMING ACADEMY OF SCIENCE,
Boulder; Richard G. Beidleman, Colorado
College ; 1 year ; $3,350
COMMITTEE FOR ADVANCE SCIENCE TRAINING,
Los Angeles, Calif.; Harry Sobel; 10 weeks;
$7,985
CooPER UNION FOR THE ADVANCEMENT OF
ScieNcB AND ART, N.Y.,, N.Y.; Hdward M.
Griswold ; 6 weeks ; $22,585
DENISON UNIVERSITY, Granville, Ohio; Rob-
ert W. Alrutz; 8 weeks; $8,140
UNIVERSITY OF DENVER, Colo. ; R. B. Feagin ;
9 weeks ; $6,125
EAsTERN ILLINOIS UNIVERSITY, Charleston;
Weldon N. Baker; 8 weeks; $13,480
EAST Thbxa8 STATE COLLEGE, Commerce; C.
B. Wright ; 68 weeks ; $6,450
EMORY AND HENRY COLLEGE, Emory, Va.;
Marius Blesi ; 5 weeks ; $6,795
EMORY UNIVERSITY, Atlanta, Ga.; James
George Lester ; 5 weeks ; $20,750
UNIVERSITY OF FLORIDA, Galnesville; Luther
A. Arnold ; 8 weeks ; $10,470
FrLoripA STATE UNIVERSITY, Tallahassee ;
Eugene D. Nichols; 6 weeks; $7,925
GENEVA COLLEGE, Beaver Falls, Pa.; Roy M.
Adams; 9 weeks; $6,800
GpoRGE WASHINGTON UNIVERSITY, Washing-
ton, D.C.; Martin Alexander Mason; 4
weeks ; $5,050
UNIVERSITY OF GEORGIA, Athens; Thomas
H. Whitehead ; 6 weeks ; $10,700
UNIVERSITY OF Hawan, Honolulu, Donald
C. McGulre ; 7 weeks ; $16,790
golnl?mns loxtr mﬁ: HoLy NAMEs, Oakland,

alif. ; ster Ma Baptista; 6 weeks;
$9,070v l'y D » ks ’
UNIVERSITY OF HOUSTON, Tex.; John C. All-
red; 6 weeks; $12,375
HowArDp UNIVERSITY, Washington,
Herman Branson; 8 weeks; $12,540
HuMBOLDT S87TATE COLLEGE FOUNDATION, Ar-
cata, Calif.; John K. Butler; 4 weeks ;
$12,970
HunTER CoLnmGE, N.Y.,, N.X.; Melvin §.
Schwartz ; 6 weeks ; $6,865

Henry D. Thompson; 5 weeks; $4,505
ILLINOIs INSTITUTE OF TECHNOLOGY, Chi-
cago; Haim Reingold; 86 weeks, $17,850
UNIVERSITY OP ILLINOIS, Urbana; Jerry 8.
Dobrovolny ; 8 weeks ; $11,835
INDIANA UNIVERSITY, Bloomington;
Klinge ; 8 weeks; $20,070
INTER AMERICAN UNIVERSITY, San German,
P.R.; Ismael Velez ; 6 weeks; $13,875
JACKSON STATE CoLLEGE, Jackson, Miss.;
Benjamin H. McLemore; 6 weeks; $6,295
JoINT BOARD ON SCIENCE EDUCATION, Wash-
ington, D.C.; Leo Schubert, American Uni-
versity ; 8 weeks ; $2,500
KanNsas STATe TeAcHERS CorLLEGE, Empo-
ria; Otto M. Smith; 6 weeks; $13,520
UNIVERBITY oF KANsAs, Lawrence; Robert
. Baxter ; 8 weeks ; $17,760

D.C.;

Paul
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KeBNYON CorrLeam, Gambier, Ohio ; Daniel T.
Finkbeiner ; 4 weeks; $12,010

LASALLE CoLLEGE, Philadelphia, Pa.; John
8. Penny ; 8 weeks ; $6,765

LeEI1¢H UNIVERSITY, Bethlehem, Pa.; Albert
Wilansky ; 8 weeks ; $5,845

Le Mo¥Ne CoLLmes, Memphis, Tenn.; W. W,
Gibson ; 6 weeks; $10,675

LiviNgsTONE COLLEGR, Salisbury, N.C.; Vie-
tor Jullus Tulane; 6 weeks; $9,215

LoNe BeAcH STATE COLLEGE FOUNDATION,
Long Beach, Calif.; Darwin Lyell Mayfleld ;
9 weeks ; $885

L,OUISIANA POLYTECHNIC INSTITUTE, Ruston ;
Willlam R. Higgs; 9 weeks; $15,970
LoUI1sIANA STATM UNIVERSITY, Baton Rouge;
Harry J. Bennett; 9 weeks; $4,675

John F. Christman; 9 weeks; $19,355
LOTOLA UNIVERSITY OF LoS ANGELES, Callf. ;
Clarence J. Wallen ; 30 weeks; $2,865
MANCHESTER COLLEGE, North Manchester,
Ind.; Harry R. Weimer ; 8 weeks ; $6,895
MANBATTAN CoLLBGE, New York, N.Y.;
C. Leonard O’Connor ; 8 weeks ; $10,210
UNIVERSITY OF MARYLAND, College Park;
Howard Laster; 13 weeks; $6,020
UNIVERSITY OF Miami, Coral Gables, Fla.;
J. H. Curtiss ; 6 weeks ; $9,670

Clarence Pervis Idyll ; 9 weeks ; $9,095
MICHIGAN STATE® UNIVERSITY OF AGRICUL-
TUTR AND APPLIED SCIENCB, Bast Lansing;
M. Isobel Blyth; 6 weeks ; $22,120
MississipPI STATE UNIVBRSITY, State Col-
lege; Clyde Q. Sheely; 4 weeks; $12,620
UNIVBRSITY OF MI18SOURI, Columbia ; Charles
Roy Remington, Jr., Rolla ; 7 weeks; $13,940
MONTANA STATE COLLEGE, Bozeman ; Charles
Crane Bradley ; 10 weeks ; $8,460
MorGAN STaTE COLLEGE, Baltimore, Md.;
John W. King ; 8 weeks ; $17,935
MuBRaY State COoLLEGE, Murray, Ky.; W.
H. Blackburn ; 8 weeks ; $20,295
NassoN CoLLEGE, Springvale, Maine ; Lamar
Washington ; 6 months ; $18,000
NATIONAL CHILDREN’S CARDIAC HOSPITAL,
Miami, Fla.; Milton 8. Saslaw; 16 months;
$8,570
NEWARK COLLEGE OF EINGINEBRING RESRARCH
FoUNDATION, N.J.; Joseph M. Fitzgerald;
5 weeks ; $8,220
NEw MEBx1C0 STATE UNIVERSITY OF AGRICUL-
TURE, ENGINEERING, AND SCIENCE, Univer-
sity Park; B. L. Cleveland; 6 weeks; $7,180
Npw YorK UNIVERSITY, N.Y.,, N.Y.; Harry
A, Charipper ; 8 weeks; $5,065
UNIVERSITY OF NORTH CAROLINA, Chapel
Hill; Samuel B. Knight; 6 weeks; $18,245

Hollis J. Rogers, Greensboro; 4 weeks;
$6,840
NORTH CAROLINA COLLEGE ; DURHAM ; James
Sumner Lee; 6 weeks; $14,680
UNIVERSITY oF NORTH DarkoTa, Grand
Forks; Paul B. Kannowsk!; 6 weeks; $8,6830

Norta#E DAxoTA STATE UNIVERSITY, Fargo;
H. Q. Heggeness; 8 weeks; $12,785
NORTHEASTERN UNIVERSITY, Boston, Mass.;
Charles M. Goolsby ; 8 weeks ; $10,300

NORTHERN MICHIGAN CoLLEGH, Marquette;
Henry S. Helmonen ; 4 weeks ; $10,900
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NorTEHWESTERN UNIvBRSITY, Elvanston, Ill.;
. G. Seulberger; 5 weeks; $21,855
NORTHWESTERN StATB COLLEGE OF LOUISI-
ANA, Natchitoches; Richard E. Garth; 9
weeks; $5,195
UNIVERSITY OF NOTRE DAME, Notre Dame,
Ind.; Arnold E. Ross; 7 weeks; $20,740
OHI0 STATB UNIVERSITY, Columbus ; T. Scott
Sutton; 4 weeks; $5,110

Paul T. Yarrington; 10 weeks; $7,935
OH10 UNIVERSITY, Athens; James T. Ship-
man ; § weeks ; $14,305
OKLAHOMA STATBE UNIVERSITY OF AGRICUL-
TURE AND APPLIED SCIENCE, Stillwater; L. F.
Sheerar; 8 weeks; $10,580
UNIVERSITY OF OKLAHOMA, Norman; Hor-
ace E. Hoffman ; 8 weeks; $20,500
OREGON StaTBE CoLLEGH, Corvallis: Robert
Eugene Gaskell ; 7 weeks ; $18,560
UNIVERSITY OF THE PAcIFIC, Stockton, Calif. ;
Jesse 8. Binford, Jr.; 6 weeks; $3,905
PAN AMBRICAN CoLLEGE, Edinburg, Tex.;
Paul R. Engle; 6 weeks ; $9,840
PRPPERDINE COLLEGB, Los Angeles, Calif.;
Ladis Daniel Kovach; 4 weeks; $2,370
UNIVERSITY OF PITTSBURGH, Pa.; John R.
Jablonski; 12 weeks; $6,810
POLYTECHNIC INSTITUTE OF BROOKLYN, N.Y.;
Reed F. Riley; 9 weeks; $7,720
PORTLAND STATE COLLBGE, Oreg.; Robert
Welr Rempfer ; 10 weeks ; $10,035
PRAIRIE VIEW AGRICULTURAL AND MECHAN-
1cAL CoLLEGE, Prairle View, Tex.; Israel X.
Glover; 6 weeks; $6,325

Charles H. Nicholas; 6 weeks; $6,795

E. E. O’'Banion; ¢ weeks; $7,500
PRATT INSTITUTB, Brooklyn, N.Y.; David
Vitrogan; 6 weeks; $9,070
UNIVERSITY OF PUERTO RICO, Rio Pledras;
Francisco Garriga; 6 weeks; $9,340

Eddie Ortiz; 6 weeks; $10,690
Purpus UNIVERSITY, Lafayette, Ind.; Rich-
ard C. Dobson ; 8 weeks; $19,460
UNIVERSITY OF RHODR IsLAND, Kingston;
Willam H. Wiley ; 4 weeks; $4,300
RoLLINS CoLLEGE, Winter Park, Fla.; Bruce
B. Wavell ; 8 weeks; $7,885
Roscop B. JACKSON MEMORIAL LABORATORY,
Bar Harbor, Maine; John Longworthy
Fuller; 10 weeks; $15,720
ROSWELL PARK MEMORIAL INSTITUTE, Buf-
falo, N.Y.; Bdwin A. Mirand; 8 weeks;
$11,230
ST. CLoup STATE COLLEGE, 8t. Cloud, Minn, ;
Philip Youngner; 4 weeks; $9,800
ST, JouHN'S Un~iversiTy, Jamaica,
William H. Pasfield; 6 weeks; $10,935
CoLLege OF St. JOSEPH ON THE RIoO
GRANDE, Albuquerque, N, Mex.; Mary
Lauriana Saam; 6 weeks; $9,070
ST. Lours UNIvERSITY, St. Louls, Mo. ; John
J. Andrews; 4 weeks; $5,320
8AN Josp StatrE CoLLEeR CORP.,
Wilbur Spraln; 6 weeks; $12,495
UNIVERSITY OF SANTA CLARA, Santa Clara,
Calif.; Arthur T. Phelps; 6 weeks ; $7,800
SiMpPsoN COLLEGE, Indianola, Iowa ; Jack L.
Carter; 6 weeks; $6,175

N.Y.;

Callf. ;



SourH CAROLINA STATE COLLEGE, Orange-
burg; George W. Hunter; 6 wecks; $12,640
SouTH DakoTA STATE COLLEGE, Brookings;
Stanley Sundet; 6 weeks; $6,235
SOUTHEASTERN SrtaTs CoLLEGE, Durant,
Okla. ; Leslie A. Dwight; § weeks ; $4,950
SouTHERN ILLINOIS UNIVERSITY, Carbondale;
Howard G. Applegate; 6 weeks; $14,705
SouTHERN MgTHODIST UNIVERSITY, Dallas,
Tex,, Frank J. Palas; § weeks; $6,975
SouTHERN STATE COLLEGH, Magnolia, Ark.;
John J. Chapman ; 6 weeks; $3,050

SOUTHWESTERN AT MpMpHIS, Tenn.; Ray-
mond T. Vaughn ; 6 weeks ; $4,970
StaT® UNivErsiTY oF Iowa, Iowa City;

Robert R, Yager; 8 weeks; $23,960
S8rare UNIVERSITY OF NEw YORK, Geneseo;
Edward F. Plerce; 13 weeks; $2,250
StaTE® UNIVERSITY OF SOUTH DAKOTA, Ver-
million; Wayne W. Gutzman; 6 weeks;
$7,840
STerHEN F, AuSTIN STATE COLLEGR, Nacog-
doches, Tex., Edwin L. Miller; 6 weeks;
$7,025
TeEmMPLE UNIVERSITY, Philadelphia,
Walter S. Lawton ; 8 weeks; $9,020
UNIVERSITY OF TENNESSEE, Knoxville; J. H.
Wood; 6 weeks; $10,315
TExAS TECHNOLOGICAL CorLrgy, Lubbock;
J. W.Day; B weeks; $6,565
UNIVERBITY OF TExAS, Austin; Robert L.
Augustine ; 6 weeks; $9,750

Murray M. Copeland, Houston; 8 weeks;
$4,5670

H. J. Bttlinger; 6 weeks; $5,970

Irwin Spear; 6 weeks; $9,130
TExAS WOMAN’S UNIVERSITY, Denton; Rob-
ert W. Higgins; 8 weeks; $13,725
UNIVERSITY OF TULSA, Okla. ; C. D. Thomas;
6 weeks; $10,0865

P ———

TUBKEGEE INSTITUTE,
Ala.; Bennle D. Mayberry;
$14,185
UNIvERsITY oF UTaH, Salt Lake City; Ed-
ward Allan Davis; 4 weeks; $5,690

Willlam Lce Stokes; 6 weeks; $8,230
VircINIA UNION UNIVERSITY, Richmond;
Walter Oswald Bradley; 6 weeks; $9,375
VirGINIA STaTB COLLEGE, Petersburg; Paul
L. Brown, Norfolk; 6 weeks; $12,490
WASHINGTON UNIVBRSITY, St. Louis, Mo.;
Richard Sutherland ; 6 weeks ; $4,310

John Crenshaw, Southern Illinols U.; &
weeks ; $3,040
WesTeERN IrLuiNois UNivemsiTy, Macomb;
Eugene Pergament; 8 weeks; $3,860
WesTERN KENTUCKY StATB COLLEGE, Bowl-
ing Green; Tate C. Page; 8 weeks; $23,420
WosTERR MicHIGAN UN1vERsiTY, Kalama-
200 ; George Greisen Mallinson; 6 weeks;
$12,580

WesT VIRGINIA UNIVERSITY, Morgantown ;
O. J. Burger ; 4 weeks ; $4,470

WEST VIRGINIA WESLEYAN CoLrEe®, Buck-
hannon; Jobn C. Wright; 4 weeks; $10,280
WHITWORTH COLLEGE, Spokane, Wash.;
William G. Wilson; 8 weeks; $8,075
Worrorp CoLLEGE, S8partanburg,
James C, Lo!tip; 7 weeks; $12,000

Pa.;

Tuskegee Institute,
10 weeks;

8.C.;

WORCESTER FOUNDATION FOR EXPERIMENTAL
BioLocY, Shrewsbury, Mass.; Frederick R.
Avis, St. Mark’s School; 9 weeks; $18,185
YesHIvA UNIvEesiTY, N.Y., N.X.; Moses D.
Tendler ; 8 weeks; $9,430

COOPERATIVE COLLEGE-SC
PROGRAM

CoLuMeIa UNIVERSITY, New York, N.Y.;
Donald Barr; 18 months; $76,460
CorNELL UNIvERSITY, Ithaca, N.Y.; Philip
@G. Johnson ; 11 weeks ; $4,960

Philip G. Johnson; 18 months; $20,400

Thomas R. Nielsen; 61 weeks; $36,000
DarTMOUTH COLLEGR, Hanover, N.H.; Wil-
llam P. Davls, Jr.; 11 months; $985
GRORGH PEABODY COLLEGE ¥FOR TRACHERS,
Nashville, Tenn.; David Turney; 1 year;
$52,885
HiraM CorLEGE, Hiram, Ohlo; Edward B.
Rosser; § weeks $8, 080

Ed'v'v'z‘ifu B. Rosser; § weeks; $6,815
KesNE TeacHBRS CoLLrgn, Keene, N.H.: R.
Philip Hugny, Concord ; 6 weeks ; $27.000
UNIVERSITY OF MICHIGAN, Ann Arbor; Leigh
C. Anderson ; 6 weeks ; $19,265
NORTHEAST MissOURI STATE TrACHERS COL-
Legp, Kirksville; Dean A. Rosebery; 6
months ; $19,660
UNIVERSITY OF NORTH CAROLINA, Chapel
Hill; Willis A. Reid, Raleigh; 6 weeks;
$17,283
NorTHERN ILLINOIS UNIVERSITY, De Kalb;
Virginia M. Schelar; 8 weeks; $12,475
UNIVERSITY OF PIrTsBURGH, Pa.; John R.
Jablonski; 18 months; $16,185
UNIVERSITY OF PUERTO RicO, Rio Pledras;
Marlano Garela ; 1 year; $2,040
UNIVERSITY oF Rpopm IsraNp, Kingston;
James B. Casey; 18 months; $10,8660
RouTeErs, THR STATB UNIVERSITY,
Brunswick, N.J.; XKenneth W.
Cranford ; 1 year; $2,070
ST. OLap CoLLEGE, Northfield,
Thomas Rossing; 8 weeks; $24,105
SOUTHERN CONNRCTICUT STATD COLLRGE,
New Haven; Edward M. North, Walling-
ford ; 6 weeks; $26,600
STeTSON UNIVERSITY, De Land, Fla.; Har-
land C. Merriam, 8 weeks; $16,170
Syeacyge UNiversrry, N.Y.; Alfred T. Col-
lette; 6 weeks; $13,875
UNIVERSITY OF VIRGINIA, Charlottesville;
Bart van’t Riet ; 8 weeks ; $6,635
WALDEMAR MgpICAL, RESEARCH FOUNDATION,
INc., Port Washington, N.X.; Norman Molo-
mut; 8 weeks; $13,805

STATE ACADEMIES OF SCIENCE PROGRAM

ACADEMY OF ScieNce or ST, Louis, Mo.;
Murl Deusing, Museum of Sclence and Nat-
ural History; 1 year; $17,605 °

ARIZONA ACADEMY OF SciBNcE, Tucson ; Paul
M. Wallack; 1 year; $21,115

ABKANSAS ACADEMY OF SCIENCB, Jonesboro;
John W. Keesee; 1 year; $10,085

CoorBr UNION FOR THE ADVANCRMBNT OF
ScigNcE AND ART, N.Y,, N.Y,; James N.
Eastham; 1 year; $4,060

HOOL SCIENCE

New
Iversen,

Mitan, ;
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FLORIDA ACADEMY OF SCIENCE, Galnesville;
Luther A. Arnold, University of Florida; 1
year; $19,150
HAWAII AcCADEMY OF 8cieNcs, Honolulu;
Albert B. Carr, Jr., University of Hawail;
1 year; $4,220

Donald C. McGuire, University of Hawall ;
1 year; $18,460

James Moomaw, University of Hawall; 1
Year; $2,900
IDAHO ACADEMY OF SCIENCES, Pocatello;
Elmer K. Raunio, University of Idaho; 1
year ; $15,060
ILLINOIS STATE ACADEMY OF ScCIENCE, Ur-
bana; Donald G. Hopkins, Carl Sandburg
High School, Orland Park; 1 year; $15,150

Norman D. Levine, University of Illinois;
1 year; $14,090
INDIANA ACADEMY OF SCIENCBH, Lafayette;
Howard H. Michaud; 1 year; $17,150
KANSAS ACADEMY op ScieNce, Hays; Stand-
lee V. Dalton; 1 year; $22,440

Standlee V. Dalton; 1 year; $9,220
LOUISIANA STATE UNIVERSITY, Baton Rouge ;
Harry J. Bennett; 1 year; $8,960

Harry J. Bennett; 1 year; $19,840
MARYLAND ACADEMY OF SCIENCES, Balti-
more; Thomson King; 1 year; $1,680

Thomson King; 20 months; $14,755
MICHIGAN ACADEMY OF SCIENCE, ARTS, AND
LpTTERS, KEast Lansing; Wayne Taylor,
Michigan State University; 1 year; $20,895
MINNESOTA ACADEMY OF SCIBNCE, St. Paul;
John L. Rendall; 1 year; $23,300
MISSISSIPPI ACADEMY OF SCIENCES, INC.,
Clinton ; Clyde Q. Sheely, Mississippl State
University; 1 year; $85,600
MONTANA ACADEMY OF SCIENCES, Bozeman;
John H. Rumely; 1 year; $12,800
MuUSEUM OF ART, SCIENCE AND INDUSTRY,
Bridgeport, Conn.; Earle W, Newton; 1
year; $10,925
NEBRASKA ACADEMY OF SCIENCES, INC.,
Lincoln ; James A. Rutledge; 1 year; $17,465
New HAMPSHIRE ACADEMY OF SCIENCE, New
London ; Allen L. King; 1 year; $9,490

Allen L. King; 1 year; $9,370

Howard I. Wagner; 1 year; $3,000
NEw MEXI1CO ACADEMY OF SCIENCE, Socorro;
Joseph A. Schufle; 1 year; $9,785

Joseph A. Schufle; 1 year; $1,600

Joseph A, Schufle; 1 year; $1,600
NORTH CAROLINA ACADEMY OF SCIENCE,
Swannanoa ; Herbert E. Speece, North Caro-
lina State College; 1 year; $20,600
OH10 ACADBMY OF SCIENCH, Cincinnatl; G.
Gerald Acker, Bowling Green State Uni-
versity; 1 year; $7,735

Kenneth B. Hobbs ; 1 year; $23,000
OKLAHOMA ACADEMY OF SCIgNCE, Oklahoma
City ; Robert C. Fite, Oklahoma State Uni-
versity; 1 year; $6,520

J. Teague Self; 1 year; $27,635

PENNSYLVANIA ACADEMY OF SCIENCE, Read-
ing; Charles L. Bikle; 1 year; $9,760
UNIVERSITY OF PUERTO Rico, Rlo Pledras;
Herminio Lugo Lugo; 1 year; $29,400
S0UTH DAROTA ACADEMY OF SCIENCE, Brook-
ings; John M. Winter, State University of
South Dakota; 1 year; $8,820
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John M., Winter; 1 year; $9,225

John M. Winter; 1 year; $3,635
STATE UNIVBRSITY OF Iowa, Jowa City ; T. R.
Porter; 1 year; $22,840
TENNESSEDR ACADEMY OF SCIENCE, Oak
Ridge ; Myron 8. McCay, University of Chat-
tanooga; 1 year; $12,500

Arlo I. Smith, Southwestern at Memphis;
1 year; $18,785
TEXAS ACADEMY OF SCIENCE, Austin ; Charles
La Motte, Agricultural and Mechanical Col-
lege of Texas; 1 year; $9,725
TExXAS ACADEMY OF SCIENCE, Dallas; Addil-
son E. Lee, University of Texas; 1 year;
$23,920
UTAH ACADEMY OF SCIENCES, ARTS, AND
LETTERS, Provo; Orson Whitney Young,
Weber College ; 1 year; $14,720
WASHINGTON ACADEMY OF SCIENCE, Washing-
ton, D.C.; John K. Taylor, National Bureau
of Standards; 1 year; $26,775
WEST VIRGINIA ACADEMY OF ScIBNCE, Mor-
gantown; John C. Wright, West Virginia
Wesleyan College; 1 year; $5,880

John C. Wright; 1 year; $1,600

RESEARCH PARTICIPATION FOR COLLEGE
TEACHERS PROGRAM
AGRICULTURAL AND MECHANICAL COLLEGE OF
TexAs, College Station; J. B. Coon; 18
months; $10,260 :

A. F. Isbell; 8 months; $5,120
BosToN UNIVERSITY, Mass.; Lowell V.
Coulter; 2 years; $30,825
BRANDEIS UNIVERSITY, Waltham,
B. Dorain; 8 months; $10,660
UNIVERSITY oF BUFraALO, Buffalo, N.Y.;
Howard Tieckelmann; 2 years; $12,460
UNIVERSITY OF CALIFORNIA, Berkeley; Curt
Stern; 2 years; $12,380
CATHOLIC UNIVERSITY OF AMERICA, Wash-
ington, D.C. ; Leopold May ; 2 years; $10,940
CLARK UNIVERSITY, Worcester, Mass.; Ger-
son Kegeles, 3 months; $14,510
UNIVERSITY OF CoLORADO, Boulder; Albert
A, Bartlett; 3 months; $12,430

Bert M. Tolbert; 6 months; $24,360
FLORIDA STATE UNIVERSITY, Tallahassee ; Le-
land Shanor; 8 months; $9,290

Barron B. Scarborough;
$11,220
UNIVERSITY OF GEORGIA, Athens; Robert A.
McRorie; 3 months; $4,320
HowaARD UNIVERSITY, Washington, D.C.;
Lloyd N. Ferguson; 3 months; $13,470
ILLINOIS INSTITUTE OF TECHNOLOGY, Chi-
cago; Sidney I. Miller; 2 years; $28,750
INDIANA UNIVERSITY, Bloomington ; L. S. Mec-
Clung; 2 years; $18,920

Roger W. Russell ; 2 years; $22,820

Mass. ;

3 months;

Iowa STATE UNIVERSITY, Ames; Paul F,
Romberg; 3 months; $7,465
KANsSAS SraATR UNIVERSITY, Manhattan;

Jack L. Lambert; 1 year; $30,845
UNIVERSITY OF KaNsAS, Lawrence; C. A,
Vanderwerf; 6 months; $24,270

LericH  UNIVERSITY, Bethlehem,
Thomas B, Young; 3 months; $2,640

Pa.;



Lovisiana STATE UNIVERSITY, Baton Rouge;
R. V. Nauman; 3 months; $13,480

Vincent E. Parker; 8 months; $14,870
UNIVERSITY OF MASSACHUSETTS, Amherst;
D. 8. Van Fleet; 8 months; $4,830
UNIVERSITY OF MICHIGAN, Ann Arbor; Rob-
ert L. Isaacson; 1 year; $61,240
UNIVERSITY oOF MIssissiPpl, Unlversity;
Paul A. D. de Maine; 3 months; $12,110

UNIVERSITY OF NEBRASEA, Lincoln; John
Weymouth ; 8 months; $9,500
New York UNIVERSITY, New York, N.Y.;
Alvin 1. Kosak ; 3 months ; $14,795

Leonard Yarmus ; 3 months; $6,620
UNIVERSITY OF NORTH CAROLINA, Chapel
Hill ; Homer C. Folks, Raleigh; 8 months;
$21,700

T. BE. Maki, Raleigh; 3 months; $3,910

Willlam T. Snyder, Raleigh; 1 year;
$14,830
UNIVERSITY OF NORTH DAKOTA, Grand
Forks ; H. B. Ederstrom ; 3 months; $2,880
OH10 STATE UNIVERSITY, Columbus; F. R,
Deatherage; 3 months; $14,180
OxLAHOMA STATE UNIVERSITY, Stillwater;
Glenn W, Todd; 1 year; $11,360
UNIVERSITY OF OKLAHOMA, Norman; Alfred
J. Weinheimer; 1 year; $12,235
ORrEGON STATE COLLEGE, Corvallis; W. H.
Slabaugh; 6 months; $23,980
PENNSYLVANIA STATE UNIvERsITY, Univer-
sity Park; Willlam M. Lepley; 3 months;
$16,860

Monty J. Montjar, 3 months; $9,835

John A. Sauer; 8 months; $9,835
PurpUB UNiversiry, Lafayette, Ind.; Kirk
L. Athow; 8 months; $2,380
RESEARCH FOUNDATION, OKLAROMA STATB
UNIveRsSITY, Stillwater; Troy C. Dorris; 3
months; $5,550

Marvin T. Edmison; 3 months; $7,880
RESEARCH FOUNDATION OF STATR UNIVER-
81TY OF NEW YORK, Albany ; Edwin C. Jahn,
Syracuse ; 3 months; $9,300
UNIVERSITY OF SOUTH CAROLINA, Columbia ;
Peyton C. Teague; 8 months; $4,730
UNIVERSITY OF SOUTHERN CALIFOENIA, Los
Angeles; Charles 8. Copeland; 3 montbs;
$15,180
STANFORD UNIVERSITY, Stanford, Calif.;
Willis W. Harman ; 8 months; $21,680
StaTe UNIvERSITY OF Iowa, Iowa City ; Don
Lewis; 3 months; $8,180

Ralph L. Shriner; 6 months; $13,420
UNIVERSITY OF TENNESSEER, Knoxville ; Wil-
liam E. Bull; 3 months; $19,300
UNIVERSITY OF TExAS, Austin; Harold C.
Bold; 2 years; $30,650
UNIVBRSITY OF UTAH, Salt Lake City; W. J.
Burke; 2 years; $38,390
VIRGINIA FISHERIES LABORATORY, Gloucester
Point ; Robert S. Balley ; 3 months; $18,810

UNIVRRSITY OF VIBGINIA, Charlottesville;
Bart van’t Riet; 1 year; $10,810

RESEARCH PARTICIPATION FOR HIGH SCHOOL
TEACHERS PROGRAM

UNIVERSITY OF ARizoNA, Tucson;
Weaver; 18 months; $26,500

A. B.

Boycp THOMPSON INSTITUTE FOR PLANT RE-
SEARCH, INcC,, Yonkers, N.Y,; Lawrence P.
Miller ; 3 months; $8,235
BricHAM YOUNG UNIVERSITY, Prove, Utah;
Lane A. Compton; 8 months; $11,795
UniversiTY or Burraro, N.X.; Howard
Tieckelmann ; 1 year; $14,875
UNIVERSITY OF CALIFORNIA, Berkeley; Fred
E. Dickinson ; 1 year; $32,480

Robert L. Thornton; 8 months; $39,935
CARNEGIE INSTITUTE OF TECHNOLOGY, Pitts-
burgh, Pa. ; Everard M. Willlams ; 8 months;
$6,570
City CoLrEgs oF NEw York, New York,
N.Y.; Chester B. Kremer; 18 months;
$17,655
CLARKSON COLLEGE OF TECHNOLOGY, Pots-
dam, N.Y.; Theodore Renzema; 7 months;
$14,935
COLORADO STATR UNIVERSITY RESBARCH
FOUNDATION, Fort Collins ; Merle G. Payne;
18 months; $21,840
CorNBLL UNI1vVERSITY, Ithaca, N.Y.; Philip
Q. Johnson ; 7 months; $31,110
DarTMouTH CoLLEGE, Hanover,
Thomas E. Kurtz; 7 months ; $10,960
UNIVERSITY OF DELAwarp, Newark; J. C.
Kakavas ; 3 months; $9,730
UNIVERSITY OF GEORGIA, ATHENS ; Robert A.
McRorle; 3 months; $21,035
GosHEN COLLEGE, Goshen, Ind.; Arthur A.
Smucker ; 3 months ; $3,620
UNIVERSITY OoF HAwan, Hopolulu; Albert J.
Bernatowicz ; 1 year; $13,995
ILLINois INSTITUTE oy TECEHNOLOGY, Chi-
cago; Sidney I. Miller; 10 weeks; $14,445
INDIANA UNIVERSITY, Bloomington ; L. 8. Mc-
Clung; 1 year; $9,190
Iowa STATP UNIVERSITY OF SCIENCE AND
TECHNOLOGY, Ames; Paul F. Romberg; 8
months; $24,425
KANSAS STATP TEACHERS COLLBGE, Emporia ;
Ted F. Andrews; 1 year; $11,315
LoNg BricH STATE COLLEGE, Long Beach,
Calif.; Darwin L. Mayfield; 8 months;
$8,765
UNIVBRSITY OF MASSACHUSETTS, Amhberst;
D. S. Van Fleet; 1 year; $3,465

N.H.;

MiaMi UNiveesiTY, Oxford, Obkio; Harry
Weller ; 8§ months; $11,965
UNIVBRSITY OF Mississirpr, University;

Barton Milligan; 1 year; $7,095
NEwARK COLLEGD OF ENGINBERING, N.J.;
Yames A. Bradley; 8 months; $15,385
UNIVERSITY oF NEwW MBpX1co, Albuquerque;
Philip B. Bocquet; 1 year; $16,790
Npw MpBxI1co HIGHLANDS UNIVERSITY, Las
Vegas ; B. Gerald Meyer ; 18 months ; $24,550
UNIVERSITY OF NORTH CAROLINA, Chapel
Hill; Willlam T. Snyder, Raleigh; 1 year;
$7,560
NorTH DAKOTA STATE UNIVERSITY OF AGRI-
CULTURE AND APPLIED SCIENCES, Fargo;
J. A. Callenbach; 8 months; $16,895
UNIVERSITY OF NORTH DAKOTA, Grand
Forks ; Francis A. Jacobs; 3 months; $5,380
Theodore Snook ; 3 months; $2,885
NopTH Texas StaTh COLLEGE, Denton;
Bobert C. Sherman ; 8 months ; $12,450
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UNIVERSITY OF OKLAHOMA, Norman:; Orrin
K. Crosser; 1 year; $11,195

Carl D. Riggs; 8 months; $8,430
UNIVERSITY OF THR PAcCiFIic, Stockton,
Calif.; Joel W. Hedgpeth; 1 year; $13,305
PRAIRID VIEW AGRICULTURAL AND MECHANI-
CAL CoLLpaw, Prairle View, Tex.; H. BH.
O’Banfon ; 4 months; $8,430
RONSSELARR POLYTECHNIC INSTITUTR, Troy,
N.Y.; A. A. K. Booth; 19 months; $28,815
UNIvERSITY OF RHOD® IsLAND, Kingston;
Bugene C. Winslow; 1 year; $7,810
S8T. JorN'S UNIVERSITY, Jamaica, N.Y. ; Paul
T. Medicl; 3 months; $12,655
UNIVBRSITY OF SOUTH CAROLINA, Columbia ;
Peyton C. Teague; 3 months; $3,060
UNIVERSITY OF SOUTHERN CALIFORNIA, Los
Angeles; Charles 8. Copeland; 3 months;
$8,050
STANFORD UNIVERSITY, Stanford, Calif,; O.
Cutler Shepard; 3 months; $10,080
STATE UNIVERSITY OF SOUTH DAKOTA, Ver-
million; George P. Scott; 1 year; $13,500
ToXAS SoUTHERN UNIVERSITY, Houston;
Lloyd L. Woods; 4 months; $8,940
U.8. NAvY ELECTRONICS LABORATORY, San
Diego, Calif; Robert W. Young; 3 months ;
$3,875
UNIVERSITY OF VERMONT, Burlington ; How-
ard M. Smith, Jr.; 1 year; $10,925
UNIVBRSITY OF VIRGINIA, Charlottesville;
Jacques J. Rappaport; 1 year: $6,445

Bart van’t Riet; 1 year; $7,480
WAYNE STATB UNIVERSITY, Detroit, Mich. ;
Joseph J. Jasper; 8 months; $9,985
UNIVERSITY OF WISCONSIN, Madison ; Donald
H. Bucklin; 1 year; $32,015
CoLLEGR OF WoOSTER, Wooster, Ohio; John
D. Reinhelmer; 1 year; $7,820

RESEARCH PARTICIPATION FOR TEACHER
TRAINING PROGRAM

BRrOOKLYN COLLBGE, Brooklyn, N.Y.: Louis
G. Moriber ; 38 months ; $90

UNDERGRADUATE RESEARCH PARTICIPATION
PROGRAM

ApxrrHI CoLLEGR, Garden City, N.Y.; Joan
Brooks; 10 weeks; $2,015
Richard J. Lacey; 14 months; $16,600

AGRICULTURAL AND TECHNICAL COLLEGE OF
NoORTH CAROLINA, Greensboro; Cecile H, Ed-
wards; 14 months $12,140

George C. Royal, Jr.; 1 year; $4,555
UNIVERSITY OF ALABAMA, University; Wil-
lard F. Gray; 1 year; $1,635

Margaret Green; 10 weeks; $7,935

Donald F. Smith; 10 weeks; $10,065

UNIVERSITY OF ALASKA, College; Allan H.
Mick; 12 weeks; $5,285
AUFRED UNIVERSITY, Alfred, N.Y.; Robert M.
Campbell ; 10 weeks ; $3,005
ALLEGHENY COLLEGE, Meadville, Pa.; Her-
bert 8. Rhinesmith; 2 years; $17,165
Georglana W. Scovil; 1 year; $3,660.
AMBRICAN MUSEUM OF NATURAL HiISTORY,
N.Y,, N.Y.; Evelyn Shaw; 2 years; $76,705
AMPRICAN UNIVERSITY, Wasbington, D.C.;
Alfred B. Chaet; 1 year; $11,008

240

AMHBERST COrLEGR, Amherst, Mass.; Lin-
coln Plerson Brower; 10 weeks; $2,960

UNIVERSITY OF ARKANSAS, Fayetteville;
Glen T. Clayton; 1 year; $5,710

W. L. Evans; 1 year; $9,570

Arthur Fry; 1 year; $12,960
AsBURY CoLLEGE, Wilmore, Ky.; Julian M.
Pike; 1 year; $7,820
A880CIATED UNIVERSITIES INC., New York,
N.Y.; Frank D. Drake ; 8 months; $7,200

C. M. Wade; 17 weeks; $7,200
AURURN UNIVERSITY, Auburn, Ala,; Moore
J. Burns; 1 year; $10,600
BeLoiT COLLEGE, Beloit, Wis.; Donald Lee
McMasters; 1 year; $170

Donald Lee McMasters; 2 years; $18,495
BeTHANY COLLEGE, Bethany, W. Va.; W. D.
Richey ; 1 year ; $8,560
BosToN CoLLrep, Chestnut Hill, Mass. ; Wil-
liam G., Guindon, 8. J.; 1 year; $2,810

BosTOoN UNIVERSITY, Mass,; Norman N.
Lichtin; 2 years; $18,675

Robert F. Slechta; 2 years; $19,420
BRADFORD DURFERE COLLEGE OF TECHNOLOGY,

Fall River, Mass.; Walter B. Conrad; 2
years; $9,875

BRANDEIS UNIVERSITY, Waltham, Mass.;
Paul B. Dorain; 1 year; $4,830
BROOKLYN Correce, N.Y.; Irving Allan

Kaye; 1 year; $3,325

BRYN MAWR COLLEGE, Bryn Mawr, Pa.; Rob-
ert L. Conner; 15 months; $10,005

BUCKNELL UNIVBRSITY, Lewisburg, Pa.;
Harold W. Heine; 1 year; $7,960
UNIVERSITY OF BurraLo, Buffalo, N.Y.:

Theodor Ranov; 1 year; $3,350
Harriet F. Montague; 1 year; $3,240
BuTLeR UNIVERSITY, Indianapolis, Ind.;
John W. Martin; 8 weeks; $1,490
CALIFORNIA INSTITUTE OF THCHNOLOGY,
Pasadena ; James Bonner; 2 years; $28,520
Norman Davidson; 27 months; $3,450
Richard A. Dean; 1 year; $2,155

UNIVERSITY OF CALIFORNIA, Berkeley; Don-

ald Carlisle, Los Angeles; 15 months;
$10,095

Daniel Kivelson, Los Angeles; 1 year;
$12,710

Ronald D. Archer, Riverside; 2 years;
$46,430

Robert M. Gottsdanker, Santa Barbara; 1
Yyear; $5,470

Roger C. Owen, Santa Barbara; 14

months; $5,640

CaNiSius CoLLEGE, Buffalo, N.Y.; Herman
A. Szymanski; 1 year; $5,980

CARLETON COLLEGR, Northfield, Minn.;
James E. Finholt; 15 months; $13,570
Thurlo B. Thomas; 1 year; $8,280

CARNEGIE INSTITUTE OF TECHNOLOGY, Pitts-
burgh, Pa.; J. Paul Fugassi; 15 months;
$15,800
Richard H. Lambert; 10 weeks; $6,440
Thomas E. Stelson ; 14 months ; $15,870
Everard M. Williams; 2 years; $13,400
CAsP INSTITUTE OF TECHNOLOGY, Cleveland,
Ohio; R. H. Thomas; 1 year; $11,3835
CATHOLIC UNIVERSITY OF AMERICA, Wash-
ington, D.C.; Leopold May; 1 year; $7,500
Joseph C. Michalowics; 10 weeks ; $4,500



CHAPMAN CoLLEGE, Orange, Calif.; Peter
Coad; 1 year; $2,480
CoLLBGE OF CHARLPSTON, Charleston, 8.C.;
Joseph R. Merkel, Fort Johnson Marine Bi-
ological Laboratory ; 2 years; $8,950
UNIVBRSITY OF CHICAGO, IIL, ; Arnold C. Har-
berger ; 7 months; $15,920

Daniel L. Harris; 10 weeks; $14,580
UNIVERSITY OF CINCINNATI, Ohio ; Ronald G.
Schmidt; 1 year; $1,840
Crry CoLLEGE, N.Y., N.Y.; Frank Brescla;
2 years; $50,600
CLARK UNIVERSITY, Worcester, Mass.; Ver-
non Ahmadjian; 1 year; $3,280

Gerson Kegeles; 2 years; $15,640
CLARKSON COLLEGE OF TECHNOLOGY, Pots-
dam, N.Y.; T. J. Ward; 1 year; $6,785
Cog CoLLmGE, Cedar Rapids, Iowa; Frank
C. Pennington ; 2 years; $9,660
CoLBY COLLEGE, Waterville, Maine; Charles
P. Hickox, Jr.; 10 weeks; $1,200
CoLGATE UNIVERSITY, Hamiiton, N.Y.; Ray-
mond J. Myers; 1 year; $8,640
CoLoraDO COLLEGE, Colorado Springs; Mil-
ton K. Snyder; 1 year; $1,940
COLORADO STATE UNIVERSITY RESEARCH
FOUNDATION, Pittsburgh, Pa.; Ralph Baker;
10 weeks ; $3,485

Franklin A, Graybill; 10 weeks ; $2,280

M. Leslie Madison; 1 year; $11,875
CoLoRADO STATE UNIVERSITY RESEARCH
FoUNDATION, Fort Collins; 8, M. Morrison;
2 years; $1,245

R. V. Smith ; 1 year; $9,060

Harry B. Troxell; 1 year; $6,625
UNivErsITY OF COLORADO, Boulder; Donald
G. Burkhard ; 1 year ; $15,180

Frank Kreith ; 1 year; $12,650

John W. Marr; 10 weeks; $8,055
CoLuUMBIA UNIvERsiTY, N.Y,, N.Y.; Edward
¥ Leonard ; 8 years; $980
COMMITTEE FOB ADVANCER SCIENCE TRAINING,
Los Angeles, Calif.; Harry Sobel; 2 years;
$16,195
UNivERBITY OF CONNECTICUT, Storrs; Hugh
Clark; 2 years; $11,960

John T. Stock; 2 years ; $11,180
CORNELL UNIVERSITY, Ithaca, N.Y.; R. F.
Holland ; 1 year ; $6,935

G. C. Kent ; 10 weeks ; $5,306

Simpson Linke; 1 year; $9,200

M. L. Nichels; 10 weeks; $10,695
DarTMOUTH COLLEGE, Hanover, N.H.; WiI-
liam W. Ballard ; 1 year; $7,180

William P. Davis, Jr.; 1 year; $7,190
DePavL UNniveErsirY, Chicago, Ill.; Robert
C. Miller; 1 year; $3,300
DePauw UNIVERSITY, Greencastle,
John L. Warren ; 1 year ; $3,925
Depw UNIVERSITY, Madison, N.J.; Loulse
P, Bush ; 2 years; $13,710
DRuxEL INSTITUTE oF 'TECENOLOGY, Phila-
delphia, Pa.; Frank A. Fletcher; 1 year;
$6,120

Frank A. Fletcher; 1 year; $1,245

Robert 8. Hanson ; 1 year ; $5,700
EinumAM CoLLzek, Richmond, Ind.; Ansel
M. Gooding ; 1 year ; $7,480

Willlam Stephenson ; 2 years; $22,400
ELMma CoLL®eE, Blmira, N.Y.; Gertrude
Spremulli; 1 year; $1,420

Ind.;

BMorY UNIVERSITY, Atlanta, Ga.; R. A.
Day, Jr. ; 2 years ; $19,895
Fisk UNIVERSITY, Nashville, Tenn.; Irvin
W. Elliott; 1 year; $5,255

James R. Lawson; 1 year; $5,140
PrLogiba STaTE UNIvVERSITY, Tallahassee;
Leland Shanor ; 1 year ; $11,815

Howard B. Taylor; 1 year; $4,800
ForpHAM UNIVERSITY, N.Y., N.Y,; Clarence
C. Schubert ; 1 year; $12,825
FRANELIN INSTITUTE, BARTOL RESEARCH
FoUNDATION, Philadelphla, Pa.; W. B. Dan-
forth ; 15 months ; $7,680
FRANKLIN AND MamsHALL Corrxam, Lan-

Pa.; John H. Moss; 10 weeks;

$8,465

Fred H. Suydam; 10 weeks; $38,560
GEORGE WASHINGTON UNIVDRSITY, Washing-
ton, D.C.; Russell B. Stevens; 1 year;
$1,935
UNIVERSITY OF GRORGIA, Athens; R. Barclay
McGhee ; 10 weeks ; $5,700

Robert A. McRorfe; 1 year; $10,865

Robert A. McRorle; 1 year; $1,840

Louis A. Rayburn; 10 weeks; $11,385
GONzAGA UNIVERSITY, Spokane, Wash. ; Tim-
othy J. O'Leary; 14 months; $5,280
GRINNELL CorrLzeE, Grinnell, Iowa; Grant
O. Gale ; 10 weeks ; $4,315

William A. Nevill ; 15 months; $10,685
GusTavus AporpRUS CoLLpam, St Peter,
Minn.; H. Bradford Thompson; 2 years;
$3,785
HAMILTON COLLEGE, Clnton, N.Y.; L. B.
Cratty, Jr.; 2 years ; $9,200
HARVARD UNIVERSITY, Cambridge, Mass.;
A. M. Pappenheimer, Jr.; 10 weeks; $21,275
Harvey Mupp CoLnEGE, Claremont, Calif.;
Roy A. Whiteker ; 2 years; $20,850
Haverrorp CorLEer, Haverford, Pa., Har-
mon C. Dunathan; 27 months; $1,045

UN1vERSITY OF Hawalr, Honolulu; D. Elmo
Hardy ; 1 year; $7,805

John L. T. Waugh ; 2 years; $16,520
HorsTeA CorrLpem, Hempstead, L.J. N.X.;
Rdward B. Schweizer; 13 weeks; $6,100
CorLrer oF TEE Honr Cross, Worcester,
Mass. ; Vincent O. McBrien; 1 year; $1,880

UNIvERSITY OF IDARO, Moscow ; Malcolm M.
Renfrew ; 1 year; $3,050
Malcolm M, Renfrew ; 1 year $2,740

ILLINOIS INSTITUTE OF TECHNOLOGY, Chica-
g0 ; Peter Chiarulll; 14 months; $4,830

Peter Chiaruill ; 1 year; $4,260

Peter Chiarulli; 1 year; $15,870

Peter Chiarulll; 2 years; $8,420

Peter Chlarulli; 2 years; $21,275

Peter Chiarulli; 10 weeks; $750

Peter Chiarulll; 1 year; $1,440
UNIVERSITY OF ILLiNois, Urbana; M. T.
Davisson ; 2 years; $12,080

James C. Martin; 2 years; $17,940
IMMACULATE HEART COLLNGE, Los Angeles,
Callf.; Lols Wong Chi; 1 year; $4,485

Sister Agnes Ann Green; 10 weeks;
$6,210
INCARNATE WOBRD CoLLEGE, San Antonlo,

Tex.; Sister Joseph Marfe; 1 year; $8,105

INDIANA UNIVERSITY, Bloomington; H. W.
Hofstetter ; 9 weeks; $2,850
Paul Klinge; 8 weeks; $38,010
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L. 8. McClung; 2 years; $11,976

Raymond G. Murray; 1 year; $5,175

Roger W. Russell; 2 years; $13,410

V. J. 8hiner, Jr.; 1 year; $9,260
JowA STaTB UNIVERSITY, Ames;
Boylan; 1 year; $24,980

Donald E, Hudson; 1 year; $20,855

Donald B. Hudson; 1 year; $9,535

Donald E. Hudson ; 1 year; $3,195
JoHN CARROLL UNIVBRSITY, Cleveland, Ohio;
Richard J. Gaul; 8 weeks; $4,025
JuNiaTA CoLrLEGE, Huntingdon, Pa.; B. E.
Blalsdell; 2 years; $186,7980

David M. Hercules; 1 year; $2,335
Kansas STaTE COLLEGDP OF PITTSBURG; Joe
M. Walker; 16 months; $5,205
KANSAs Statre UNIversitY, Manhattan
A. B. Cardwell ; 2 years; $11,595

H. C. Fryer; 1 year; $12,500

M. F. Hansen; 10 weeks; $4,345

Jack L. Lambert; 2 years; $19,505
UNIVERBITY OF KANSAS, Lawrence; Harold
F. Rosson ; 8 weeks; $2,210

Frederick E. Samson, Jr.; 1 year; $27,610

Edward B. Smissman; 1 year; $6,155
KANSAS WESLEYAN TUNIVERSITY, Salins;
Charles B. Creager; 1 year; $2,990
KENTUCEY RESBARCH FOUNDATION, Lexing-
ton; O. Merl Baker; 1 year; $4,085

David K. Blythe; 1 year; $1,150

Jacob R. Meadow; 1 year; $24,770

H. A. Romanowitz; 1 year; $9,775

G. W. Schneider; 14 months; $8,280
KENYON COLLEGE, Gambler, Ohio; Daniel T.
Finkbeiner, II; 1 year; $3,105

Edwin J. Robinson, Jr.; 2 years; $6,440
K~nox CoLrEGE, Galesburg, IIl.; Paul H.
Shepard; 1 year; $2,690
LarAYRTTE COLLEGE, Easton, Pa.; Winfleld
Keck; 8 weeks; $4,450

E. Lee McMillen; 1 year; $2,590

Thomas G. Miller; 2 years; $3,335
LEBANON VALLRY COLLEGB, Annville, Pa.;
Karl L. Lockwood; 10 weeks; $6,975
LeHIGH UNIVERSITY, Bethlehem, Pa.; George
R, Jenkins; 1 year; $7,870
LiNveLDd CoLLrGE, McMinnville, Oreg. ; John
A. Day; 1 year; $1,520

Robert E. Jones; 1 year; $1,220
LINPIBLD RESPARCH FOUNDATION, McMinn-
ville, Oreg. ; Robert E. Jones ; 2 years ; $4,130
LONG ISLAND BIOLOGICAL ASSOCIATION, Cold
Spring Harbor, N.Y.; Arthur Chovnik; 2
years; $24,335
Loras Corrmes, Dubuque, Iowa; George N.
Schulte; 1 year; $5,980
Loursiana State UNIVERSITY, Baton Rouge ;
C. O. Durham, Jr.; 9 weeks; $5,680

George C. Kent, Jr.; 1 year; $4,890

Irwin 8. Krule; 14 months; $24,400

Vincent B. Parker; 9 weeks; $2,495

H. B. Williams ; 7 months; $13,435
LoyoLs UN1versITY, New Orleans, La. ; F. A,
Benedetto; 1 year; $7,385
MANHATTAN CoOLLEGE, N.Y, N.Y.; Arthur
B. Kemper; 1 year; $3,450

Donald J. O'Connor; 1 year; $2,030
MARINR BIOLOGICAL LABORATORY, Woods
Hole, Mass. ; William Stone, Jr., Boston; 15
months ; $18,200
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Maryarove Corniier, Detroit, Mich.; Sister
M. Stanislaus Huddleston; 1 year; $6,155
UNIVERSITY OF MARYLAND, College Park;
Joshua R. C. Brown ; 10 weeks; $4,670
Howard Laster; 14 months; $26,910
UNIVERSITY OF MASSACHUSETTS, Amherst;
Phillips R. Jones; 1 year; $1,9585
MERCYHURST COLLEGE, Erie, Pa.; Sister M.
Fidelis O’Connor; 8 weeks; $7,140
UNIVERSITY OF Miam1, Coral Gables, Fla.;
Samuel P. Meyers, Mfami; 3 months; $3,745
MicHIGAN COLLEGE OF MINING AND TECH-

NOLOGY, Houghton ; Frank Kerekes; 14
months ; $2,150
MICHIGAN STATE UNIVERSITY OF AGRICUL-

TURR AND APPLIED SCIENCB, East Lansing;
Erwin J. Benne; 2 years; $41,045
Sherwood K. Haynes; 2 years; $33,225
Herman L. King; 1 year; $17,195
Elmer Leininger; 2 years; $25,580
Harold B. Stonehouse; 2 years; $29,165
UNIVERSITY OF MICHIGAN, Ann Arbor; J. B.
Griffin; 2 years; $13,110
Kenneth L. Jones; 8 weeks; $3,645
Robert C. Taylor; 1 year; $7,500
MiILLsaPs8 COLLEGE, Jackson, Miss. ; Richard
R. Priddy; 2 years; $1,230
UNIVERSITY OF MINNESoTA, Minneapolis;
B. R. G. Eckert ; 1 year; $7,535
Lawrence E. Goodman ; 1 year; $4,315
James C. Nichol; 1 year; $10,275
Wayland E. Noland; 15 months; $20,395
Theron O. Odlaug; 1 year; $1,780
I. Richard Savage; 7 months; $12,650
MouNt HoLyokp CorLLmgE, South Hadley,
Mass. ; Edwin 8. Weaver; 8 weeks; $5,635
MOUNT ST. MARY’'S COLLEGE, Los Angeles,
Calif. ; Hallie F, Bundy; 1 year; $2,600
Miss1881PPI STATE UNIVERSITY, State Col-
lege ; Charles B. Cliett; 2 years; $20,335
UNIVERSITY oOF Mississiprl; University ;
Virgil M. Benson; 1 year; $3,360
UNIVERSITY OF MissoURrl, Columbia ; Ernest
W. Carlton, Rolla; 1 year; $2,090
Harold Q. Fuller, Rolla; 1 year; $2,915
‘Howard L. Furr, Rolla; 1 year; $2,320
NATIONAL CHILDREN'S CARDIAC HOSPITAL,
Miami, Fla.; Mlilton 8. Saslaw; 9 weeks;
$2,990
UNIVERSITY OF NEBRASKA, Lincoln; Donald
G. Hanway ; 2 years; $8,405
NewARK COLLEGE OF ENGINEERING, N.J.;
Harold Moroson ; 1 year; $1,095
New JersEY NEURO-PSYCHIATRIC INSTITUTE,
BURBAU OF RESEARCH IN NEUROLOGY AND
PSYCHIATRY, Princeton; Dewitt Hendee
Smith; 1 year; $4,830
Npw Mgexico HIGHLANDS UNIVERSITY, Las
Vegas; Robert G. Lindeborg; 2 years;
$10,580
Npw MEXICO INSTITUTE 0F MINING AND
TRCHNOLOGY, Socorro; Willlam Hume; 1
year; $10,280
Now Mgxico STATE UNIVERSITY, University
Park ; James E. Welss; 1 year; $15,870
UNIVERSITY OF NEW MBXIcO, Albuquerque;
Richard K. Traeger; 1 year; $2,925
Naw York UNIvERSITY, N.Y.,, N.X.; Joseph
D. Gettler; 1 year; $12,190
Leonard Yarmus; 10 weeks; $5.475



UNIVERSITY OF NORTH CAROLINA, Chapel
Hill; Charles B. Bowerman; 10 weeks;
$12,290

Francis Nash Collier, Jr.; 7 months;
$6,630

Francis Nash Collier, Jr.; 7 months;
$6,630

C. H, Bostian, Raleigh; 2 years; $15,085

P. H. Harvey, Raleigh; 10 weeks; $9,895

T. B. Maki, Raleigh; 1 year; $5,005
UNIVERSITY OF NORTH CAROLINA, Chapel
Hill ; H. T. Scofield, Raleigh ; 1 year; $2,590

Wwilllam T. Snyder, Raleigh; 2 years;
$25,645

Alfred J. Stamm, Raleigh; 1 year; $3,450
NORTH DAKOTA STATE UNIVERSITY OF AGRI-
CULTURB AND APPLIED SCIBNCE, Fargo; J. A.
Callenbach; 1 year; $16,570

Franz H. Rathmann ; 1 year; $9,920

Donald Schwartz; 1 year; $4,210
UNIVERSITY OF NORTH DAROTA, Grand Forks ;
D. E. Severson ; 1 year; $240
NORTHEASTERN UNIVERSITY, Boston, Mass. ;
Robert A, Shepard; 1 year; $4,060

Ralph A. Troupe; 1 year; $4,403

NORTHERN ILLINOIS UNIVERSITY, DeKalb;
C. J. Rohde, Jr.; 10 weeks ; $2,990
NortH TrEXA8 StATE COLLEGE, Denton;

Robert C. Sherman; 1 year; $7,400
Robert C. Sherman; 1 year; $3,850
Robert C. Sherman; 1 year; $9,500

NORTHWESTERN STATE COLLEGR OF LOUISI-

ANA; Natchitoches; Richard B. Garth; 1

year; $3,175
Floyd L. Judd ; 1 year ; $1,840
James L. Rboades; 1 year; $920

NorTHWESTERN UNIVERSITY, Evanston, Il ;

Richard C. Bowers; 1 year; $15,020
Ray L. Watterson; 1 year; $11,560

UNIVERSITY OF NOTRE DamMp, Notre Dame,

Ind.; Julius T. Banchero; 14 months;
$4,830
Raymond C. Gutschick; 14 months;
$8,305

OBERLIN COLLEGR, Oberlin, Ohio; Norman

Q. Craig; 15 months ; $9,780

Os10 STATE UNIVERSITY, Columbus; Lloyd

M. Parks; 1 year $8,455

OH10 WESLEYAN UNIVERSITY,

Thomas 8. Oey ; 2 years ; $10,050
J. Gordon Ogden, III; 1 year; $1,945

OKLAHOMA STATE UNIVERSITY, Stiliwater;

Robert B. Kamm ; 1 year ; $2,500

UNIVERSITY OF OKLAHOMA, Norman; Rich-
ard A. Goff ; 2 years; $3,400

Alfred J. Welnheimer; 1 year; $11,485
OREGON STATB CoLLEGE, Corvallis; B. C.
Gilbert ; 3 months; $7,525

A. T. Lonseth; 10 weeks ; $7,420

Leo A. Scluchetti; 1 year; $6,880

Roy A. Young; 15 months; $1,400
UNIVERSITY OF OREGON, Eugene; L. 8. Cress-
man; 1 year; $9,330

Robert A. Ellis; 1 year; $6,810

Leroy H. Klemm ; 2 years ; $12,540

Andrew F. Moursund ; 1 year; $6,040

E. Novitski; 2 years; $38,815

J. L. Powell; 2 years; $15,270

Harry A. Shoemaker; 1 year; $19,255

J. A, Shotwell ; 10 weeks ; $3,855

Delaware ;

PENNSYLVANIA STATE UNIvERSITY, Unlver-
sity Park; Willlam F. Prokasy, Jr.; 2 years;
$9,660
POLYTECHNIC INSTITUTE OF BROOKLYN, N.Y.;
Ernest 1. Becker; 10 weeks; $11,845
John J. Dropkin; 1 year; $15,065
PoMoNA CorLEGE, Claremont, Calif.; Alvin
L. Bellby ; 1 year; $17,410
UNIVERSITY OF PORTLAND, Oreg.; Ambrose
J. Wheeler; 1 year; $5,985
PRINCETON UNIVERSITY, Princeton, N.J.;
John G. Danlelson; 18 montbhs; $14,625
Purpor UNIversity, Lafayette, Ind.; C. J.
Goodnight ; 1 year; $22,3565
Dale W. Margerum ; 2 years; $10,025
UNIVDRSITY OF REDLANDS, Redlands, Calif.;
Robert H. Maybury; 1 year; $7,855
Reep CoLLEGE, Portland, Oreg.; J. B. H.
Hancock; 1 year; $10,080
RENSSELAER POLYTECHNIC INSTITUTE, Troy,
N.Y.; Stephen B. Wiberley; 2 years; $5,750
Stephen E. Wiberley ; 10 weeks; $3,3606
Stephen E. Wiberley ; 15 months ; $11,885
Stephen E. Wiberley; 15 months; $18,570
RBSEARCH IOUNDATION OF STATDE UNIVER-

sity oF NEw YORK, Albany; C. Eugene
Ifarnsworth; 1 year; $3,695

Edwin €. Jahn, Syracuse; 10 weeks;
$8,855

Ralph T. King, Syracuse; 10 weeks;
$3,315

RESEARCH JOUNDATION, OKLAHOMA STATE
UN1vERSITY, Stillwater ; Marvin T. Edmison;
1 year; $13,970
UNIVERSITY OF Ruopm IsLanp, Kingston;
J. W. Cobble; 10 weeks ; §900

C. Polk; 1 year; $3,450
UNIVERSITY OF RocHESTER, N.Y.; 8. D. 8.
Spragg; 1 year; $4,830

Edwin O. Wilg; 10 weeks; $5,730
ROCKY MOUNTAIN BIOLOGICAL LABORATORY,
Crested Butte, Colo.; R. K. Enders, Swarth-
more, Pa.; 2 years; $22,225
Roscor B. JACKSON MEMORIAL LABORATORY,
Bar Harbor, Maine ; John L. Fuller; 2 years;
$45,270
ROSEMONT COLLEGE, Rosemont, Pa.; Mother
Mary Colman Wall; 10 weeks; $3,250
ROSWELL PARE MEMORIAL INSTITUTH,
HEALTHE ANp RESEARCH, INC., Buffalo, N.X.;
Edwin A. Mirand; 12 weeks; $23,408
RuTcers, THE StaTs UNIVERSITY, New
Brunswick, N.J. ; Donald G. Forgays ; 1 year;
$2,465

James B, Durand, Camden; 15 months;
$2,185
ST. FraNcis CoLLece, Brooklyn, N.Y.; Jobn
M. Burke; 1 year; $2,510
St. JosepH CoLLEGR, Emmitsburg, Md.; 8is-
ter Denise Eby ; 1 year; $3,030
ST. JosepH'S COLLEGE FOR WOMBN, Brook-
lyn, N.Y.; Sister Saint Franecis; 14 months;
$8,670
§r. Louls UNIversitY, Mo.; Paul B. Peter-
son; 8 weeks; $3,335

Arthur G. Rouse; 1 year; $1,875
1. OLAF CorpEGh, Northfield, Minn.; Frit-
jof B. Christensen; 1 year; $17,220

8r. Procoprus Corrrem, Lisle, I1l.; Norman
A. Prigerio; 1 year; $5,775 :
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S8AN Dizeo StTaTR COLLEGE FOUNDATION,
Calif. ; R. Gordon Gastll; 1 year; $14,345
Burt Nelson; 1 year; $4,645
Power B. Sogo; 1 year; $2,760
Harold Walba; 1 year; $16,220
UNIVERSITY OF SAN IFRANCISCO, Calif.; Wil-
lam Maroney ; 1 year; $4,2560
8aAN Josw StATE CoLLBeR CORP.,, Calif.;
Lloyd Van Alten; 1 year; $10,430
UNIVERSITY OF SaANTA CLARA, Calit.; John
B. Drahmann ; 12 weeks; $2,620
Abraham P. Hillman; 1 year; $8,100
Stanislaw Kownackl; 10 weeks; $2,760
UNIVERSITY OF SCRANTON, Scranton, Pa.;
Martin D. Appleton; 10 weeks; $5,865
SpATTLE UNIVERSITY, Wash. ; Harry Majors,
Jr.; 1 year; $2,300
Francis P. Wood ; 1 year; $2,845
8MmiTH CorrLmgE, Northampton, Mass.; Mil-
ton D. Soffer; 2 years; $4,880
UNIVERSITY OF SoUTH CAROLINA, Columbia ;
E. Fontelle Thompson, Jr.; 9 weeks ; $4,925
B. C. Woodward, Jr.; 1 year; $2,665
SoutH DiROTA STATE COLLEGE, Brookings;
Dennis L. Moe; 1 year; $3,070
SouTH DAKOTA SCHOOL OF MINES AND TECH-
NorLoay, Rapid City; Edward L. Tullis; 1
year; $585
SouTHBAST MI1SSOUBI STATRE COLLEGE, Cape
Girardeau; G. E. Brown; 14 months;
$18,700
SouTHERN ILLINOIS UNIVERSITY, Carbondale ;
I. L. Shechmelster; 2 years; $18,540
Walter B, Welch; 1 year; $2,830
Sering HiLL Correes, Spring Hill, Ala.;
Walter J. Rheln ; 8 weeks ; $3,895
STANFORD UNIVERSITY, Stanford, Calif.; Eric
Hutchinson ; 10 weeks; $6,185
David M. Mason; 2 years; $23,798
0. Cutler 8hepard; 7 months; $27,210
0. Cutler Shepard; 1 year; $4,715
Stare UNIVERSITY o Iowa, Iowa City; Don
Lewis; 1 year; $3,625
Ralph L. Shriner; 2 years; $9,548
STEVENS INSTITUTE OF TECHNOLOGY, Hobo-
ken, N.J.; 8. S. Stivala; 14 months; $27,780
SWARTHMORB COLLEGE, Swarthmore, Pa.;
Norman A. Meinkoth; 8 weeks; $8,165
Peter T, Thompson ; 10 weeks; $7,190
8yrAcusp UnxiversiTy, NY.; Hiram J.
Evans; 2 years; $14,885
James A. Luker; 10 weeks; $6,875
Wallace R. McAllister; 1 year; $7,810
Henry E. Wirth; 1 year; $13,310

TENNESSEE AGRICULTURAL AND INDUSTRIAL
SraTB UNIVERSITY, Nashville; Carl M. Hill ;
1 year; $1,000
UNIVERRITY OF 'TENNESSEE, Knoxville;
Arthur W. Jones; 1 year; $4,395
AGRICULTUBAL AND MECHANICAL COLLEGE OF
Tuxas, College Station; Richard M. Adams;
7 months; $18,170

Richard J. Baldauf; 7 months; $5,550

A. I. Flowers; 156 months; $6,900

A. . Isbell; 12 weeks; $2,270
TrxA8 CHRISTIAN UNIVERSITY, Fort Worth;
William H. Watson; 1 year; $5,300
UNIVBRSITY Oor TExaS, Austin; R. N. Little;
9 weeks; $7,870
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TExA8 WOMAN’S UNIVERSITY, Denton; Wil-
lam L. Mecay; 21 months; $6,790
TULANE UNIVERSITY, New Orleans, La. ; Hans
B. Jonassen; 17 months; $7,935
URsULINE COLLEGE, Loulsville, Ky.; Sister
M. Angelice Seibert; 1 year; $2,410
UNIVERSITY OF UTAH, Salt Lake City; M,
Duane Bown; 1 year; $6,470

Ivan B. Cutler; 10 weeks; $8,970

Robert E. Stephenson; 1 year; $1,230

J. M. Sugilhara; 2 years; $17,358

Angus M. Woodbury; 1 year; $4,865
Uram Statp UNiversiry, Logan; R. L.
Berger; 10 weeks; $5,380.
VALPARAISO UNIVERSITY, Valparaiso, Ind.;
Robert J. Hanson; 14 months; $5,130
VANDERBILT UNIVERSITY, Nashville, Tenn. ;
Stanford C. Ericksen; 2 years; $10,580
VILLANOVA UNIVERSITY, Villanova, Pa.; Rob-
ert B, White; 1 year; $4,140
VIRGINIA F18HBRIES LABORATORY, Gloucester
Polint ; Robert 8. Bailey ; 15 months ; $16,175
VIRGINIA POLYTECHNIC INSTITUTB, Blacks-
burg; Robert C. Krug; 10 weeks; $3,220
VIRGINIA STATE® COLLEGE, Petersburg; Lewls
A, Gist, Jr.; 14 months; $18,840
WASHINGTON STATE UNIVERSITY, Pullman ;
Seth Barton Locke ; 1 year; $575

Richard A. Parker; 1 year; $5,120 .
WAYNE STATR UNIVERSITY, Detroit, Mich. ;
Henry V. Bohm; 1 year; $12,175
WESLEYAN UNIVERSITY, Middletown, Conn. ;
G. Phillp Johnson; 7 months ; $9,600
WESTERN MICHIGAN UNiversiTY, Kalama-
z00; Lilllan H. Meyer; 10 weeks; $6,460

Paul Rood; 1 year; $2,010
WESTERN RESERVE UN1veRsITY, Cleveland,
Ohio; Jan H, Bruell; 2 Yyears; $17,085

Richard F. Firestone; 2 years; $14,8320

Gerald Tauber; 2 years; $11,700
WHEATON COLLEGE, Norton, Mass.; Bojan
Hamlin Jennings; 10 weeks ; $1,840
WiLKES COLLEGE, Wilkes-Barre, Pa.; Shel-
don G. Cohen ; 14 months; $8,000

Francis J. Michelini; 1 year; $2,795
WILL1aM MarsH Rice UNiversitTy, Houston,
Tex.; Allen C. Enders; 2 years; $11,960
UNIVERSITY OF WISCONSIN, Madison; R. H.
Dott, Jr.; 10 weeks; $2,265

Calvin O. Huber; 1 year; $470
WITTENBERG UNIversiTy, Springfleld, Ohlo;
Paul K, Glasoe; 1 year; $3,790
WORCESTER POLYTECHNIC INSTITOTR,
Worcester, Mass.; Wilmer L. Kranich; 10
weeks ; $8,970

Allan B. Parker; 10 weeks; $8,395
Xavigr UNIVERSITY, Clneinnati, Ohio; Har-
vey A. Dube; 1 year; $5,110

Joseph J. Peters; 1 year; $460
YaLe UNIVERSITY, New Haven, Conn.; B, J.
Boell; 1 year; $11,213

John P. Chesick; 1 year; $12,5635

Ralph Norman Hsaber; 2 years; $15,295

Ralph Norman Haber; 2 years; $11,730

Harlan J. Smith; 27 months; $5,765
YEsHIVA UNIVERSITY, New York, N.Y.;
Phyllis H. Cahn; 10 weeks; $1,205

Harry E. Rauch; 1 year; $4,035



ADVANCED SUBJECT-MATTER INSTITUTES

AGRICULTURAL AND MECHANICAL COLLEGE OF
Texas, College Station; B. C. Moore; 6
months; $29,210
UNIVERSITY OF ARIZONA, Tucson; Gerard P.
Kuiper ; 6 months ; $41,300
BRANDEIS UNIVERSITY, Waltham, Mass.;
Kenneth W. Ford; 7 months; $33,980
Kenneth W, Ford; 4 months; $2,500
UNIVERRITY OF CALIFQRN1A, Berkeley;
Charles H. Sawyer, Los Angeles; 6 months;
$9,890
CaANISIOS CoLLbeE, Buffalo, N.Y.; Herman
A. Szymanski ; 6 months; $5,400
CARNEGIB INSTITUTE OF TRCHNOLOGY, Pitts-
burgh, Pa.; Alan J. Perlis; 6 months;
$46,180
COLORADO STATR TUNIVERSITY RESBARCH
FouNpaTION, Fort Collins; Glenwood P.
Epling ; 8 days; $7,835
UNIVERSITY OF COLORADO, Boulder; W. H.
Brittin ; 10 weeks ; $53,710
Fisk UNIvERsiTY, Nashville, Tenn.; Nelson
Fuson ; 6 months; $7,480
FLORIDA STATE UNIVERSITY, Tallahassee;
Donn 8. Gorsline; 10 months; $34,930
UNIVERSITY OF FLORIDA, Galnesville; Per-
Olov Lowdin ; 9 months ; $53,150
Hasvarp UNIVERSITY, Cambridge,
Willlam Liller; 8 months; $16,925
UNIVERSITY Oy GRORGIA, Athens;
Fort, Jr.; 6 months; $35,225
UNIVERSITY OF Hawarn, Honolulu; Maxwell
8. Doty ; 8 months; $11,560
MASSACHUSETTS INSTITUTE OF TECHNOLOGY,
Cambridge; Robert W. Mann; 6 months;
$83,270
UNIVERSITY OF MICHIGAN, Ann Arbor; Alan
A. Marra ; 6 months; $12,380
UNIVERSITY OF NORTH CAROLINA, Chapel
Hill; John W. Carr, II1; 6 months ; $57,930
ORLAHOMA S7aT2 UNIVERSITY, Stillwater;
L. Wayne Johnson; 6 months; $35,400
UNIVERSITY OF OKLAHOMA, Norman; Wil-
llam Viavant; 6 months ; $32,700
UNIVERSITY OF PENNSYLVANIA, Philadelphia ;
Hsuan Yeh ; 6 days; $7,200
UNIVERSITY OF PITTSBURGH, Pa.; Adolph
Grunbaum ; 1 year; $3,580
UNIVERSITY OF SOUTHERN CALIFORNIA, Los
Angeles ; Jay M. Savage ; 6 weeks ; $1,800
UNIvERSITY OF ToxAsS, Austin; Howard T.
Odum, Port Aransas; 6 months; $7,800
UK1vERSITY OF UTAH, Salt Lake City; C. E.
Burgess ; 6 months ; $35,500
VIRGINIA POLYTECHNIC INSTITUTB, Blacks-
burg; D. H. Pletta; 8 months; $49,250
UNIVERSITY OF WISCONSIN, Madison;
Byron Bird ; 3 weeks ; $48,250
WooDs HoLR OCREANOGRAPHIC INSTITUTION,
Woods Hole, Mass.; George Veronis; 7
months ; $21,200

Mass. ;

M. K.

B.

PUBLIC UNDERSTANDING OF SCIENCE

AMERICAN ASSOCIATION FOR THE ADVANCE-
MENT oF ScIENCE, Washington, D.C.; Dael
Wolfle ; Program of Soience Leotures; 1 day ;
$8,900

AMERICAN MUSEUM OF NATUBAL HISTORY,
New York, N.Y.; C. Bruce Hunter; Leoture
Heriee in the Sciences; 1 year; $9,630

AsPuUN INSTITUTE FOR HUMANISTIC STUDIES,
Agpen, Colo.; Robert W. Craig; Pudlic Un-
derstanding the Role of Science in Soci-
ety,; 1 year; $44,460

Boarp OF REGENTS OF STars COLLEGES,
Madison, Wis. ; Harry F'. Bangsberg ; Soience
Seminar for Newspaper Editors; 8 months;
$3,560

CoLORADO STaTe UNIVERSITY RESBARCH
FoUNDATION, Fort Collins; Herman M.
Welsman ; Science News Writing Seminar
Jor Rocky Mountain-Plains BSiates; 6
months; $12,980

CorumMBla UNIVERSITY, New York, N.Y.; John
Foster; Conference of Scientiats and Mass
Media Executives; 1 year ; $6,860
CONFEBENCE BOARD OF THE MATHEMATICAL
Scienceks, Washington, D.C.; G. Baley
Price; Project for Planning Publio Infor-
mation Services in Mathematics; 6 months;
$10,000

MICHIGAN STATB UNIVERSITY, East Lansing;
James Stokely ; Seménar for Soience Writers;
1 week ; $10,700

NATIONAL EDUCATIONAL TELEVISION AND
Rap10 CENTER, New York, N.Y.; Robert B.
Hudson ; The Oitizen and the New Age of
8cience; 1 year; $179,620

NORTHWESTERN UNIVERSITY, Evanston, Ill. ;
Shirley M. Linde; Midwestern Science Pubd-
Uc Information Semtnar_, 6 months ; $19,000
UNIVERSITY OF NORTH CAROLINA, Chapel

Hill; Norval Nell Luxon; Science Writers
Institute; 1 year; $24,650

SUPPLEMENTARY TRAINING FOR TEACHERS

AMERICAN SOCIETY OF ZOOLOGISTS, Urbana,
11, ; €. Ladd Prosser; Recent Advances in
Oomparative Neurophystology; 7 months;
$4,600
BosToN CoLLEGm, Chestnut Hill, Mass. ; 8, J.
Bezuszka ; Summer Institute in Mathemat-
ics; 6 months; $2,900

S. J. Bezuszka ; Cooperative Unit Study
Program n Mathematics; 16 months;
$20,500
UNIVERSITY OF COLORADO, Boulder James R.
Walles; 8 er Instit Jor S Su-
pcrvkore, 6 months; $18,380

Corumpia UNiversiTy, New York, N.Y.;
Polykarp Kusch; BSummer COonference on
Scéentifio Frontiers and Thelr Interaotion
With Society; 6 weeks; $56,275

Dukp UNIVERSITY, Durham, N.C.; J. J. Ger-
gen ; Haoperimental Program ¢n the Retrain-
ing of Armed Bervice Officere for Teaching
Mathematics; 80 months; $22,400
EpUCATIONAY, SeRVICES, INC.,, Watertown,
Mass.; Jerrold R, Zacharlas; Omne-week
Training Conference for the Instruoctional
Stafls of Institutes Dealing With the Physics
Course Prepored by the Physical Boience
Study Commitiee; 6 months; $27,518
EMORY UNIVERSITY, Atlanta, Ga. ; Charles T.
Lester; Program Involving o Te
Course on Science for Hlemeniary Sohool
Teachers; 1 year; $36,880

EKANSAS STAT® ToAcERRS CoLLEGE, Emporia ;
Otto M. Smith; One-Day COonjerence of
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Principal, Supervisors, and School Board
Members; 5 months ; $500
M1aMI UNIVERSITY, Oxford, Ohlo; L. War-
ren Nelson; Workshops for Improving the
Elementary Teacher’s Abilities in Selection
and Use of Science Equipment; 15 months ;
$12,595
MICHIGAN COLLEGE OF MINING AND TECH-
NoLoGY, Houghton; Eric A. Bourdo, Jr.,
L’Anse ; Chemical and Biological Laboratory
Training for High School and College Tech-
ers; 8 weeks ; $2,820

M. B. Volin ; Laboratory Training Program
for Teachers; 7 months; $6,860
UNIVERSITY OF NORTH DAKOTA, Grand Forks H
J. Donald Henderson ; Supplementary Train-
ing for Teachers; 2 days; $500
UNIVERSITY OF OKLAHOMA, Norman; Rich-
ard V. Andree; In-Service Institute for Col-
lege Teachers of Mathematics, Science, and
Engineering ; 17 months; $29,900

Horace Hoffman ; Conference for Advanced
Course Planning for Twelfth Grade Bcience;
8 weeks; $25,900
UNIVERSITY OF SOUTH FLORIDA, Tampa ;
T. C. Helvey; Oonference for High School
Physics Teachers in Aero-Space Sciences ;2
weeks ; $6,910
STANFORD UNIVERSITY, Stanford, Calif.;
Lawrence R. Blinks ; Institute in Marine Bi-
ology ; 10 weeks ; $20,725
UNIVERSITY OF TBxAS, Austin; Harold J.
Plass, Jr.; Development of Teachers of En-
gineering Meohanics; 18 months; $31,670
WHEBLING COLLEGE, Wheeling, W.Va.; Jo-
seph A, Duke; Science Teacher Workshop
Berice; 30 months; $5,750
UNIVERSITY OF WISCONSIN, Madizon; R. D,
Wagner ; In-S8ervice Program of Studies of
Basic Concepts of Mathematics by Directed
Group and Individual Study Using COorre-
spondence Study Materials; 1 year; $9,410

VISITING FOREIGN SCIENTISTS PROGRAM

AMERICAN INSTITUTE OF PHYSICS, New York,
N.Y.; FElmer Hutchisson; 80 months;
$50,550

AMERICAN CHEMICAL SOCIETY, Washington,
D.C.; Donald J. Cook, DePauw University;
80 months; $56,800

AMERICAN MATHEMATICAL SOCIETY, Provi-
dence, R.L ; Gordon L. Walker; 30 months;
$50,000
AMERICAN PSYCHOLOGICAL
Washington, D.C.; Sherman Ross;
months ; $36,360

Sherman Ross; 1 year; $19,800
ENGINEERS JOINT CoUNCIL, New York, N.Y.;
L. K. Wheelock ; 30 months; $60,000

VISITING SCIENTISTS TO COLLEGES
PROGRAM

AMERICAN ANTHROPOLOGICAL ASSOCIATION,
Washington, D.C.; Leslie A, White; 16
months ; $20,855

AMERICAN ASTRONOMICAL SOCIETY, Prince-
ton, N.J. ; Franklyn M. Branley ; 18 months ;
$23,678

AMERICAN CHEMICAL SOCIRTY, Washington,
D.C.; Donald J. Cook, DePauw University ;
81 months ; $82,000
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AMERICAN GEOPHYSICAL UNION, Washington,
D.C.; Norris Rakestraw, University of Cali-
fornia, La Jolla; 18 months; $11,700
AMERICAN INSTITUTE OF PHYSICS, New York,
N.Y.; Elmer Hutchisson; 17 months ;
$25,715

AMERICAN METEOROLOGICAL SocieTy, Boston,
Mass.; Kenneth C. Spengler; 18 months ;
$33,850

AMERICAN PSYCHOLOGICAL
Washington, D.C.; Sherman Ross;
months; $46,260

AMERICAN SOCIETY FOR ENGINEERING EpU-
CATION, Urbana, Ill.; W. Leighton Collins;
17 months; $24,700 :

W. Leighton Collins; 6 months; $8,875
MATHEMATICAL ASSOCIATION OF AMERICA,
INC.,, Buffalo, N.Y.; Robert A, Rosenbaum ;
19 months ; $25,000

Robert A. Rosenbaum ; 1 year; $25,000
NATIONAL ACADEMY OF SCIENCES-NATIONAL
REsEARCH CoUNCIL, Washington, D.C.; Rob-
ert C. Stephenson; 18 months; $28,990
SocIETY OF AMERICAN FORESTERS, Washing-
ton, D.C.; Henry Clepper; 31 months;
$30,150
SOCIETY FOR INDUSTRIAL AND APPLIED
MATHEMATICS, Philadelphia, Pa.; John K.
Sterrett; 33 months; $32,280

VISITING SCIENTISTS TO HIGH SCHOOLS
PROGRAM ;

AMERICAN CHEMICAL SOCIETY, Washington,
D.C.; Donald J. Cook, DePauw University ;
18 months ; $24,300

AMERICAN INSTITUTE OF PHYSICS, New York,
N.Y.; Elmer Hutchisson; 32 months ;
$56,780

SCIENTIFIC MANPOWER STUDIES

AMERICAN INSTITUTE OF PHYSICS, New
York, N.Y.; Elmer Hutchisson ; Analysis of
Educational and Manpower Data in Physics s
2 years; $51,740

AMERICAN UNIVERSITY, Washington, D.C.;
Ernest 8. Grifith ; Current Role of the Sino-
Soviet Bloc Countrics in the Development of
the Scientific and Engineering M anpower

ASSOCIATION,
34

Resources of Other COountries; 1 year;
$14,000
HAgvaep UNIVERSITY, Cambridge, Mass. H

Charles G. McArthur; An Industrial Cross-
Validation of Early Childhood Characteris-
tics That Distinguish Scientists from Non-
scientists; 1 year; $17,250

UNIVERSITY OF MARYLAND, College Park;
Norton T. Dodge ; Evaluation of Utilization
of Women as a Manpower Resource in the
Soviet Union; 15 months; $19,320
NATIONAL ACADEMY OF SCIENCES—NATIONAL
Researcr  Councin, Washington, D.C.;
M. H. Trytten; Continuation of Revigion on
Soviet Professional Manpower s 6 months;
$19,345

NATIONAL MERIT SCHOLARSHIP Corp., Evans-
ton, IIl.; Clifford G. McCollum ; Research
Program in High Level Talent at the Sec-
ondary School Level; 5 years; $125,000
NATIONAL OPINION RESEARCH CENTER, Chi-
cago, IlL; Peter H. Rossi; Development of
@ Study Plan for Post-Enumeration Censue
Btudies; 2 years; $16,634



SwToN HALL UNIvERSITY, South Orange,
N.J.; John B. Tsu ; Employment and Utiliza-
tion of Communist China’s Scientisis and
Engineers, 1950—60; 18 months; $31,600
U.S. DEPARTMENT OF COMMERCE, BUREAU OF
D CENSUS, Washington, D.C.; Richard M.
Scammeon ; Planning and Testing for Pro-
posed Post Enumeration Census Studies;
6 months; $12,000
U.S. DEPARTMENT OF HEALTH, EDUCATION,
AND WELFARE, OFFICE OF EDUCATION, Wash-
ington, D.C.; Lawrence G. Derthick; Study
o) Graduating Classes of American Under-
graduate Colleges; 14 months; $31,250

Clayton D. Hutchins; 1960—-61 Survey of
Federal Funds for Science Education; 1
year; $35,875

John G. Lorenz; Characteristics of Non-
Public Secondary Schoola; 1 year; $7,600

Virgil Walker ; Sources of Financial Sup-
port of Graduate Students; 6 months ; $1,500

U.S. DEPARTMENT OF LaBOR, Washington,
D.C.; Ewan Clague ; Planning Phase of the
1961 Survey of Scientific and Technical
Personnel in Indusiry; 6 months; $29,600

Bwan Clague; 1961 Survey of Scientific
and Technical Employment in Industry; 1
year; $107,000

Ewan Clague ; Development of Long-Range
Estimates of Demand for BScientific and
Technical Personnel; 1 year; $49,700
UNIVRRSITY OF UTaH, Salt Lake City; Cal-
vin W. Taylor; To Organize and Exztend the
Work of the Utah Conferences on the Identi-
fication of Creative BScientific Talent; 2
years; $11,990

Calvin W. Taylor; Identifying High
School Studente with Oharacteristics Needed
in Research Work; 20 months; $17,825

COURSE CONTENT STUDIES AND DEVELOP-
MENT

AMBRICAN INSTITUTE OF PHYSICS ; New York,
N.Y.; Elmer Hutchisson ; Source Material on
the Recent History of Phyasics in the United
States; 2 years; $69,600

AMERICAN PHYSIOLOGICAL SOCIETY; Wasgh-
ington, D.C.; Arthur W. Martin; Prepara-
tion of Laboratory Exzperimenis in Elemen-
tary Human Physiology; 1 year; $4,070
AMERICAN SOCIETY FOR ENGINEERING HDUCA-
TI0N ; Urbana, Ill.; Bonham Campbel], Uni-
versity of California; Hvaluation Study of
Technical Institute Education; 1 Jyear;
$47,2560

UNIVERSITY OF ARIZONA, Tucson ; Granino A.
Korn ; Development of a Laboratory Course
Employing Simple Computer Techniques io
Teach Statistical Methods and Random
Process Theory,; 18 months; $18,660

BrYN MawrR COLLEGE, Bryn Mawr, Pa.;
Walter C. Michels; Commisgion on College
Physics; 2 years; $180,400

UNIVERSITY OF CALIFORNIA, Berkeley; J.
Arthur Campbell; Chemical Education Ma-
terials Study; 25 months; $715,800
CENTER FOR RESEARCH IN ENGINEERING
ScigNce OF THE UNIVERSITY OF KANSAS,
Lawrence ; John 8. McNown ; Conference for
@ Comprehensive Study of Bngineering Bdu-
cation; 1 year; $25,000

UNIVERSITY OF COLORADO, Boulder; Harold
Liebowitz; Structural Mechanics Summer
Study Group; 1 year; $54,850

616679—61——19

UNIVERSITY OF DENVER, Colo. ; Byron Cohen;
Three Conferences on the Undergradudte
Qurriculum $n Physics; 6 months ; $564,065
UNivERSITY oF DerROIT, Mich.; Paul M.
Reinhard ; Content Development in Graphics
for Scientific Engineering CQurricula; 2
years ; $68,080
EARLHAM CoLLRGE, Richmoand, Ind.; Lau-
rence E. Strong; The Chemical Bond Ap-
proach Project; 1 year; $398,050
EDUCATIONAL Sprvices INc., Watertown,
Mass. ; Jerrold R. Zacharlas; Adaptation of
the Physical Science Study Commitiee Phy-
gics Oourse for Use in Oolleges and Junior
Colleges; 1 year; $214,700

Jerrold R., Zacharias; Adaptation of a
Number of Existing Physical Science Study
Committee Films for Eoperimental Use in
Colleges; 9 months ; $19,200
HaRVARD UNIVERSITY, Cambridge, Mass.;
George Wald; A New Iniroductory College
Course in Biology; 8 years; $104,020
HoLLiNg CoLLree, Hollins College, Va.;
Beatrice E. Gushee; Development of ¢ New
Approach to the Teaching of Analytical
Chemistry; 13 months; $2,410
MASSACHUSETTS INSTITUTE 0¥ TECHNOLOGY,
Cambridge ; Francis L. Friedman; Science
Teaching Center: College Physics; 1 year;
$198,000
MONTANA STATE COLLEGE, Bozeman ; Willlam
B. Cook; Publication of & Report of & Con-
ference on a College Chemistry Course for
Non-Science Majors; 1 year; $1,050
NATIONAL ACADEMY OF SCIENCES-NATIONAL
RuspARCH CoOUNcCIL, Washington, D.C.;
Robert C. Stephenson; Teaching Resources
Development Program in Geology; 1 year;
$5,000

Robert C. Stephenson ; Course Content and
Curriculum Study in the Geological Sciences;
2 years ; $126,950
Npw York UNiveesiry, New York, N.X.;
Fred Landls; Development of Laboratory
Experiments in Heat Transfer and Flwid
Mechanice; 1 year; $12,250
UNIVERSITY OF PENNSYLVANIA, Philadelphia ;
John G. Brainerd; Workshop on Systems
Engineering in Electrical Engineering Edu-
cation; 1 week; $30,400
RENSSELAER POLYTECHNIC INSTITUTE, Troy,
N.Y.; Harry F. Meiners and Robert Resnick;
A Reference Source for Demonsiration Ho-
periments in Physics; 2 years; $102,800
STaANFORD UNIVERSITY, Stanford, Calif.; E.
G. Begle; The School Mathematics BSiudy
Group; 1 year; $80,500

Newton Hawley; Ewxperimental Teaching
of Mathematice in the Elementary School;
1 year; $29,900

Patrick Suppes; Ewoperimental Teaching
of Mathematics in the Elementary School;
2 years; $126,600
UNIVERSITY OF TExAs, Austin; B. Mott
Davig ; Course Content Improvement Project
in the Field of Archeology; 2 years; $90,700
U.S. DEPARTMENT OF AGRICULTURE, GRAD-
UATE ScHOOL, Washington, D.C.; John B,
Holden ; Recording on Film and Video Tape
a Series of Five Lectures Entitled, Promise
of the Life Bviences; 6 months; $15,600
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WABHINGTON UNivEmsITY, St. Louls, Mo.;
John M. Fowler and Edward D. Lambe ; De-
velopment of Lecture Demonsiration Mate-
rial and Laboratory Ewxercises for Introduc-
tory College Physics; 1 year; $20,050
UNIVERBITY OF WICHITA, Wichita, Kans.;
Robert 1. Howard ; Development of a Course
in the BSoience of Engineering Materials;
18 months; $16,950
UNIVERSITY OF WISCONSIN, Madison; Ed-
ward F. Obert; Development of Gencralized
Engineering Laboratory Hquipment and In-
struction Procedures; 14 months; $37,030
Yarp UNivERSiTY, New Haven, Conn.; B. G.
Begle ; Preparation of an Experimental Cur-
riculum in Elementary Mathematics; 1 year;
$42,820

C. E. Rickart; School Mathematics Study
Group; 8 years; $150,000

SUPPLEMENTARY TEACHING AIDS

AMEBRICAN PSYCHOLOGICAL ASSOCIATION,
Washington, D.C.; John G. Darley; Film
Series in Pasychology,; 9 months; $148,240
UNIVERSITY OF ARIZONA, Tucson; Neil R.
Bartlett ; Design and Development of an In-
ewpensive Device for COlassroom Demonstra-
tions and for Student Laboratory Measure-
ments of Audition; 6 months; $2,680

John W. Harshbarger; Development of
Hydraulio Models, Analogous to Subsurface
Geologic Conditions; 2 years; $21,180

B. K. Parks and R. B. Petersen ; Develop-
ment of a Versatile Apparatus for the Dem-
onstration and Invcatigation of Non-Sta-
tionary Compressible Flows; 2 years;
$19,060
B10-RESEARCH INSTITUTE, INc., Cambridge,
Mass.; Freddy Homburger; Development of
Teaching Aids in Biology; 1 year; $22,800
BosToN CoLLEe®, Chestnut Hill, Mass.;
Stanley J. Besuszka; Development of For-
mal Deduotive and Symbolio Logio Training
and Teaching FEquipment; 16 months;
$17,700
BosTON UNIVERSITY, Massachusetts; George
P. Fulton; Development of Ineopensive
Modern Laboratory Eguipment Jor the
Biological Sciemces; 1 year; $8,600
BrOWN UNIVERSITY, Providence, R.L.; Lor-
rin A. Riggs; Development of a Projection
Color Mizer; 1 year; $890
BUCKNELL UNIvVERSITY, Lewisburg, Pa.;
Douglas K., Candland; Development of
Equipment for Classroom Demonastration and
Student Research in Eaperimental Psychol-
ogy,; 1 year; $4,400
UNIVERSITY OF CALIFORNIA, Berkeley; Sam-
uel A. Barrett; Documentary Sound Color
Fims and Sound Recordings of Indian Oul-
ture in Western North America; 1 year;
$122,380

Donald M. Reynolds, Davis; Production
of Bhort Motion Pioture FPilms for Univer-
sity Level Instruction in Microblology; 4
months ; $4,150

Norman N. Goldstein, Jr.,, S8an Anselmo;
Instruments for Btudy of Physiological Phe-
nomena in Secondary BSchool Biology,; 1
year ; $25,550
CARNEGIR INSTITUT® OF TRCHNOLOGY, Pitts-
burgh, Pa.; Milton C. SBhaw; Development
of Analog Apparatus and Baoperiments for
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Studying the Plastic Flow COharacteristics
of Materials; 1 year; $14,960

CARSON-NEWMAN CoLLE¢R, Jefferson City,
Tenn.; Will J. Cloyd and Joe A. Chapman ;
Development of Transistorized Circuils for
the Integration of Solar Radiation, Tem-

COLORADO STATE TUNIVERSITY RESEARCH
FOUNDATION, Fort Collins; R, D. ¥Frandson ;
Cinephotographic Techniques for Visualiz-
ing Anatomical Structures in Depth Using

the Central Nervous Sysiem; 1 year;
$12,190
CoruMBIA UNiveesiry, New York, N.Y.;

Robert A. Gross; Development of Energy
Conversion Devices for Instruction in Me-
chanical Engineering; 1 year; $29,100
DarTMouTH CoLLEeE, Hanover, N.H.; John
W. Dewdney ; Development of an Apparatus
Jor Measuring the Relativistic Mass of Hlec-
trons; 2 years; $17,450

UNIVERSITY O0F DayToN, Ohio; Raymond J.
Stith ; Development of Inexpensive, Trans-
parent, Flexible Models Having Internal
Lines, Grids, or Planes for the Observation
and Demonstration of Internal Deformation
Patterns; 20 months; $7,040

UNIVERSITY OF DENVER, Colorado; Fred E.
D’Amour ; Develogment of Graphic Demon-
strations in the Teaching of Physiology; 1
year; $4,680

GETTYSBURG COLLEGE, Gettysburg, Pa.;
J. Richard Hasklns ; Development of a Moss-
bauer Effect Apparatus for an Advanced
Undergraduate Physics Laboratory; 1 year;
$4,750

HagvaRD UNIVERSITY, Cambridge, Mass.;
David D. Donaldson, Boston; Development
of Equipment for Producing Stereograms;
2 years; $20,990

UNIVERSITY OF ILLINOIS, Urbana ; ¥, H. Gay-
lord ; Development of Demonstration Equip-
ment for Structural Engineering; 1 year;
$27,140

ILLINOIS INSTITUTE oF TECHNOLOGY, Chi-
cago ; Bernet 8. Swanson; Development of
Equipment and Manual for Laboratory In-
struction in Automatic Process Control; 18
months; $12,420

Iowa StaTe UNIVERSITY, Ames; Wallace L.
Cassell ; Development of & Small Magnetio
Disc Memory Oscilloscope; 1 year; $5,630
KaNsas StTaTe UNIVERBITY, Manhattan;
Alphia B. Knapp; Development of Labora-
tory Equipment for Obtaining the Contours
of @ Fluid Membrane; 1 year; $13,010

LNARNING RpsoURcEs INSTITUTE, New York,
N.Y.; Thomas P. Bobinson; Preparation of
a Oollege-Level Television-Film Course in
Modern Biology; 1 year; $216,800
MarquerTe UNIvERsSITY, Milwankee, Wis,;
All Selreg; Development of a Universal
Tester for Demonstrations and Megoure-
ments of Shock and Vibration Phenomena;
1 year; $12,480

MASSACHUSEBTTS INSTITUTE OF TRECHENOLOGY,
Cambridge; Nathan H. Cook; Developmend
of Multi-Functional Machines for the Teach-
ing of Materials Processing; 18 months;
$28,000

Robert J. Hansen ; Development of Model-
ing Techniques for Teaching of Siruotural
Design ; 21 months ; $27,020.



BErik Mollo-Christensen ; Development of
Lecture Demonstration Hquipment in Which
a View of the Apparcius and Measuring
Equipment {s Projected on & Bcreen for Use
in Courses of Aero-Dy , Thermody
fca, Elasticity, and Mechanfcs; 2 years;
$13,920

J. Lowen Shearer; Design and Develop-
ment of Apparatus for Brperimenis and
Demonasirations in Dynamic Systems, Auto-
matio Control, and Materials COourses in
Mechanécal Engineering; 1 year; $29,160
MATHEMATICAL ASSOCIATION OF AMERRICA,
Buffalo, N.Y.; Harry M. Gebman; Produc-
tion of Films for Improving Oollegiate Mathe-
matics; 1 year; $15,000
UNIVERSITY OF MICHIGAN, Ann Arbor ; David
L. Jones; Development of Laboratory and
Demonstration Equipment in Meteorological
Instruction; 1 year; $14,700

Joseph N. Payne; Development and Test-
ing of Individual Manipulative Materials for
Use in Teaching Arithmetio; 1 year; $22,710
MiIcHIGAN STaTE UNIVERSITY, East Lansing;
H. B. Koenig; Development of Prototype
Systems Laboratory Apparatus; 1 year;
$23,870
MipwEST RuspARcH INsTITUTR, Kansas City,
Mo.: Thomas I. Marx; Developmeni of a
Student’s Wardburg Apparatus; 8 months;
$1,750
UNIVERSITY OF MINNESOTA, Minneapolis;
John M. Lagerwerff; Development of a Di-
reot-Reading Portable Cardiotachometer for
Educaitonal and Clinical Use; 4 months;
$6,370
UNIVERSITY OF MissoURri, Columbia ; Robert
7. Q. Spler; Preparation and Presentation
of Graphio Aide in Teaching Basic Anthro-
pomeiry; 8 months; $8,430
UnivERsITY OF NEw Mpxico, Albuquerque;
Richard K. Moore ; Development of Kit-Style
Digital Oomputers for Construction and Use
by High School Students; 1 year; $20,650
UNIVERSITY OF NORTH CAROLINA, Chapel
Hill; Charles N. Reilley; Development of
Appearatus for Teaohing Advanced Electronic
Instrumentation in Quantitative Chemistry;
1 year; $13,800

George B. Hoadley, Raleigh; Development
of Phasor Display Device; 8 months; $8,450
NORTHWESTERN UNIVERSITY, Hvanston, Iil.;
Al Bulent Cambel; Development of Appa-
ratus and Eaoperiments in Magneto-Gasdy-
namics; 2 years; $42,860
OR10 STATE UNIVERSITY, Columbus; Neal A,
Smith ; Development of a Magnetic Network
Demonsirator; 1 year; $4,780
OH10 UNIVERSITY, Athens; H. Benne Ken-
dall ; Development of a Versatile Apparatus
for Instructing Undergraduates in Flow Sys-
tem Chemical Reaction Rate Phenomena; 1
year; $3,440
OKLAHOMA STATE UNIVERSITY, Stillwater;
H. G. Thuesen; Development of a Memo-
Actévity Oamera; 18 months ; $6,940

PENNSYLVANIA STATR UNIVERSITY, University
Park; Hans Neuberger; Development of
Leoture Demonstrations, Laboratory Baoperi-
ments, and Obdservationat Equipment for
Teaching Elementary Meteorology in Schools
and Colleges; 1 year; $9,880

UNIVERSITY OF PITTSBURGH, Pa.; Edward A.
Kennard ; Design and Development of Three-
Dimenstonal Representations of Kinship
Structures; 1 year; $8,260
PRINCERTON UNIVERSITY, Princeton, N.J.;
Hubert N. Alyea; Development of Overhead
Projection Techniquea; 1 year: $27,520
Purpur UNIVERSITY, Lafayette, Ind. ; James
W. Barany; Development of a Foroce-Plat-
form for Mecasuring Bodily Movements; 1
year; $4,490

George W. Hughes; Development of an
Inexzpensive Digital-to-Analog Converter for
Curve Plotting with 8mall Digital Compui-
ers; 6 months; $6,110
REED Cornre®, Portland, Oreg.; Frederick
D. Tabbutt: Development of Equipment and
Eoxgeriments for Teaching Instrumenial
Analysis; 1 year; $8,020
RENSSBLAPR PoLYrECHNIC INSTITUTB, Troy,
N.Y.; Henry RH. Breed; Development of an
Eleotron-Optical Bench for Student Hxperi-
ment; 1 year; $11,040

Paul M. DeRusso; Development of o
Digital-Analog Controller for Sampled Data
Systems; 1 year; $12,590
ST, LoUuls UNIVERRITY, St. Louis, Mo. ; Lyman
J. Wood; Construction and Description of
Symmetry Models of the Principal Space
Groups; 1 year; $8,800
StTaNFORD UNIVERSITY, Stanford, Calif.;
George A. Parks; Development of Apparatus
for the Study of Automatic Conirol Systems;
2 years; $7,8620

John C, Shyne; Preparation of Projection
Slides for Use in Teaching Materials Soi-
ence; 1 year; $5,450
TEMPLE UNIVERSITY, Philadelphia, Pa. ; John
Franklin Huber; Development of Models of
Structural Relationships in DiMoult to Un-
derstand Areas of Human Anatomy; 1 year;
$8,450
Torrs Universrry, Medford, Mass. ; Kar! H.
Illinger ; Development o} Quantitative Molee-
ular Models Representing the Molecular
Charge Distribution; 2 years; $17,240
VALPARAISO UNIVERSITY, Valparaiso, Ind.;
Leslie M. Zoss; Development of a Control
System Analog for Demonstration and Labo-
ratory Use in the Teaching of Closed Loop
Control Theory; 1 year; $5,800
UNIVERSITY OF WABHINGTON, Seattle ; Albert
L. Babb and Willlam E. Wilson, Jr.; Devel-
opment of & Boron Trifivoride Pile Oscillator
for University Nuclear Training Reactors;
2 years; $22,680
WABHINGTON STaTE UNIvERSITY, Pullman;
Charles F. Morrison, Jr.; Development of
a General Utility Analytical (Chemioal)
Instrument Hmploying Operational Ampl-
flers; 16 mounths; $4,670
WAYNE STATE UNIVERSITY, Detroit, Mich.;
Yehuda Klausner; Designing and Building
of a Puneumatic Loading Device for Pure
Deviatoric Loading of Soils; 15 months;
$5,170
WESTERN MICHIGAN UNIVERSITY, Kalama-
zoo; George B. Bradley and Qscob P.
Dewitt ; Development of Atomic and Nuclear
Ezperiments for Use in Undergraduate Labo-
ratories; 2 years; $2,070
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UNIVERSITY OF WISCONSIN, Madison ; Henry
Van Engen; Development of Television
Courses in Mathematics for Elementary
Bchools; 2 years; $1380,200

OTHER EDUCATION IN THE SCIENCES GRANTS

AMERICAN ASSOCIATION FOR THE ADVANCE-
MENT OF SCIENCB, Washington, D.C,; Hilary
J. Deason ; Traveling High School and Ele-
mentary School Science Library Program;
18 months; $248,000

John R. Mayor; 1961 Visiting Foreign
8tafl Project; 1 year; $83,600

Dael Wolfle; 4 Study of the Organization,
Operation, Objectives, and Potentials of
Jundor and Collegiate Academies of Science;
18 months; $10,470
AMERICAN PSYCHOLOGICAL ASSOCIATION,
Washington, D.C.; Sherman Ross; Prepara-
tion of a brochure on “A Oareer in Psychol-
ogy”’; 1 year; $4,600
BosTON UNIVERSITY, Mass.; Robert 8. Co-
hen ; Inter-institutional Cooperative Associ-
ation in the Philosophy of Science; 14
months; $6,830
CARLETON COLLEGE, Northfield, Minn.; Sey-
mour Schuster; Conference on Undergrad-
wate Research in Mathematics; 1 week;
$19,770
UNIVERSITY OF CHICAGO, Ill.; Sverre Pet-
terssen ; Inter-institutional Cooperative As-
gocfation in Oceanography; 30 months ;
$31,390
INTERNATIONAL COOPERATION ADMINISTRA-
TION, Washington, D.C.; James W. Riddle-
berger; World Wide Scientists Research
Project; 1 year; $30,000
MUSEUM OF ART, SCIENCE, AND INDUSTRY,
Bridgeport, Conn.; BEarle W. Newton; Mo-
bile Bxhibit Trailer in Astronomy and Inter-
planetary Eaxploration; 18 months; $13,225
NATIONAL ACADEMY OF SCIENCES—NATIONAL
RESEARCH CoOUNCIL, Washington, D.C.;
Paul R. Schaffer; Special Field Institute for
American College Teachers of Geology in
Great Britain; 1 year ; $47,720
NATIONAL 4-H CLUB FOUNDATION OF AMER-
ICA, INC., Washington, D.C.; Grant A.
Shrum; A Study of the Possibilities of Ex-
panding the Understanding and Use of Sci-
ence Through 4j—H Work; 18 months ;
$47,200
NaTIONAL HEeALTH Councit, N.Y., N.Y.;
Zilpha C. Franklin; Printing and Distribu-
tion of Booklet—New Careers in the Health
Bciences; 1 year; $17,250
NATIONAL SCIENCR TEACHERS ABSOCIATION,
Washington, D.C. ; Robert H. Carleton ; Sup-
plementary Student Science Project; 8
months ; $970

UNIVERSITY OF NEBRASKA, Lincoln ; Norman
H. Cromwell; Cooperative College Teacher
Development Program ; 30 months ; $159,800
OKLAHOMA ACADEMY OF SCIENCE, Norman ;
J. Teague Self; Consultative Service Jor
Community Sponsored Improvement Pro-
grams in Science Education; 1 Yyear; $2,800
Poryroc#NIC INsTITUTE OF BROOKLYN, N.Y. ;
Albert D. Capuro; The Preparation of For-
eign Trained Engineers to Teach Engineer-
ing, Mathematics, Physice, and Chemistry ;
20 months ; $30,060
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ScieNce Service, Washington, D.C.; Wat-
son Davls ; National Science Youth Program;
16 months; $25,000

TeMPLE UNIVERSITY, Philadelphia, Pa.; Bl-
mer L. Offenbacher; Visiting Foreign Staf
Project for 1960 Summer Institutes in
Physical Sciences; 10 months; $4,425
WALDEMAR MEDICAL RESEARCH FOUNDA-
TION, INC., Port Washington, N.Y.; Norman
Molomut ; Research Science Projects: Guid-
ance to High School Teachers and Students
in the Biological Sciences; 18 months;
$12,925

UNIVERSITY OF WASHINGTON, Seattle; Jo-
seph L. McCarthy; Inter-Institutional Co-
operative Association in the Teaching of
Science; 26 months ; $120,040

GRADUATE LABORATORY DEVELOPMENT

AGRICULTURAL AND MECHANICAL COLLEGR OF
TexAs, College Station; Wayne C. Hall;
Construction of Botanical Sciences Research
Laboratories ; 2 years ; $100,000
UNIVERSITY OF ARIZONA, Tucson; Emil W.
Haury; Addition of a Floor to a New An-
thropology Building; 2 years; $183,800
BosTON UNIVERSITY, Mass, ; Lowell V. Coul-
ter; Improvement and Expansion of Facili-
ties for Chemical Research; 1 year;
$161,000

George P. Fulton; Remodeling of a Build-
ing to Permit Ezpansion of Biological Re-

search Laboratory Facilities; 2 years;
$295,260
BRANDEIS UNIVERSITY, Waltham, Mass,;

Saul G. Cohen; Construction of a New
Ohemistry Research Building; 2 years;
$150,420

Nathan O. Kaplan; Ezpansion, Remodel-
ling, and Furnishing of Laboratories Jor
Biochemical Research; 1 year; $22,600
BrowN UNIVERSITY, Providence, R.I.; Alon-
zo W. Quinn ; Modernization of Laboratories
Jor Graduate Research in Geology; 1 year;
$5,800
UNIVERSITY OF BUFrALO, N.Y.; Clinton M.
Osborn ; Construction of a Research Green-
house; 1 year; $16,200
UNIVERSITY OF CALIFORNIA, Berkeley, Mel-
vin Calvin; Construction of a Laboratory
Jor Photosynthesis and Chemical Biodynam-
ics; 3 years; $627,500
CARNEGIE INSTITUTE OF TECHNOLOGY, Pitts-
burgh, Pa.; Truman P. Kohman; Nuclear
Chemistry Laboratory Eztension; 1 Year;
$20,500

A. G. Milnes ; Renovation of Space to Fo-
pand Basic Research for Materials Retence ;
1 year; $15,000
CATHOLIC UNIVERSITY OF AMERICA, Washing-
ton, D.C.; Henry P. Ward ; Renovation and
Refurnishing of Chemistry Research Labo-
ratories; 2 years; $75,000
UNIVERSITY OF CHICAGO, Ill.; Clyde A. Hut-
chison, Jr.; Partial Renovation of Kent
Chemical Laboratory; 2 years; $148,800

R. 8. Mulliken and C. C. S. Roothaan ;
Modernization of the Molecular Structure
and Bpectra Laboratory; 1 year; $5,000
UNIVERSITY OF CINCINNATI, Ohio; Milton
Orchin; Renovation and Modernization of
Graduate Research Laboratories in the
Ohemistry Building; 1 year; $47,000



COLORADO STATE UNIVERSITY RESEARCH
FoUNDATION, Fort Collins ; Harold K. Hagen
and Lee B. Yeager; Renovation of Labora-
tories for Fisheries and Wildlife Research ;
1 year; $1,500

T. E. Haus; Construction of Controlled
Environment Chambers for Plant and Soil
Regearch; 1 year; $19,000
CorLuMBIA UNiveErsitY, New York, N.Y.;
Charles O. Beckmann; Renovation of the
Chandler Chemical Laboratories; 2 years;
$145,600

J. R. Dunning; Construction of Terrace
Building Portion of the New Engineering
Center; 2 years; $350,000
CORNELL UNIvERSITY, Ithaca, N.Y.; C. E.
Palm and W. K. Kennedy; Construction of
Laboratory Facilities for Research on Plant
Nuirition and Metabolism,; 2 years;
$118,300

A. P. Ross and@ W, F. Mai; Construction
of Laboratories for Research in Plant Virol-
ogy and Plant Nematology; 1 year; $72,100

Robert L. Sproull ; Renovation of Gradu-
ate Research Laboratories in Department of
Physics, Rockefeller Hall; 1 year; $18,400
Dukep UNIvERsIiTY, Durham, N.C.; H. J.
Oesting and K. M. Wilbur ; Furnishings for
Botany and Zoology Research Laboratories;
2 years; $155,500
UNIVERSITY OF FLORIDA, Gainesville; John
T. Creighton; Remodeling of Entomological
Research Laboratory; 1 year; $5,200
GEORGETOWN UNIVERSITY, Washington, D.C.;
F. O. Rice; Construction of New Research
Facilities for Chemistry in New BScience
Building; 15 months; $250,000
GEORGIA INSTITUTE OF TECHNOLOGY, Atlan-
ta; Willlam M. Spicer; Addition of Third
Floor to Present Chemistry Annep Building ;
2 years ; $94,400
HArvARD UNIVERSITY, Cambrldge, Mass.;
Eugene P. Kennedy; Remodeling and Eax-
pansion of Research Facilities in the Depart-
ment of Biological Chemistry of the Medical
8chool; 2 years ; $111,000

Carroll M. Willlams; Renovation and Re-
Jurnishing of Biological Research Labora-
tories ; 2 years; $400,000
UNIVERSITY OF ILLINOIS, Urbana; William
H. Johnson; COonstruction of Laboratories
for Electron Microscopy; 1 year; $86,800
JoaNs HoprPkiNs UNIVERSITY, Baltimore,
Md. ; G. H. Dieke ; Enlargement of the Phys-
ics Laboratory; 2 years; $400,000
Kansas Srtats  UNIVERSITY, Manhattan;
A. Eisenstark ; Conversion of Attic 8pace to
Laboratories for Bacterioclogical Reszearch;
1 year; $22,000
UNIVERSITY OF KANSAS, Lawrence; Ronald
L. McGregor ; Furnighings for Biological Re-
search Laboratories; 1 year; $66,800
UNIVERSITY OF KENTUCKY, Lexington; R. H.
Weaver ; Furnighing of Electron Microscope
and Isotope Laboratories for Bacteriological
Research; 1 year; $3,800
UNIVERSITY oF LoursviLLe, Ky.; Paul G.
LeFevre ; Renovation of Pharmacology Basic
Research Laboratory; 1 year; $4,800
LoYoLA UNIVERsSITY, Chicago, Ill. ; Raymond
P. Mariella; Modernization and Renovation
of Bpace for Chemisiry Laboratories; 1 year;
$12,500

MASSACHUSETTS INSTITUTE OF TRECHNOLOGY,
Cambridge ; Xdwin R. Gilliland ; Renovation
of Chemical Engineering Research Labora-
tories; 1 year; $13,800
UNIVERSITY OF Miami, Coral Gables, Fla.;
W. Henry Leigh ; Renovation of Laboratories
for Research in Zoology; 1 year; $6,800
MICHIGAN S8TaTE UNIVERSITY, East Lansing;
H. B. Stonehouse; Remodeling and Refur-
bishing a Geochemisiry Research Labora-
tory, 1 year; $3,000
UNIVERSITY OF MICHIGAN, Ann Arbor, A.
Geoffrey Norman; Consiruciion of Labora-
tories for DBotanical Gardens; 2 years;
$120,000

Karl F. Lagler ; Graduate Research Facili-
ties for Fisheries Biology; 1 year; $34,000

NEw Mgexico HicELANDS UNIVERSITY, Las
Vegas ; Earl Usdin; Construction of a Cold
Room in the Science Annex for Biochemical
Research; 1 year; $3,100
NEw Mgexico INSTITUTE OF MINING AND
TBRCHNOLOGY, Socorro; Marx Brook; En-
largement of Observation Tower and Atl-
mospheric Physics Laboratory; 1 year;
$30,600
UNIVERSITY oF New Mgixico, Albuquerque,
F. D. Ju; Controlled Environment Facility
for Mechanical Engineering Research; 1
year; $38,400
UNIVERSITY OF NORTH CAROLINA, Chapel
Hill; John N. Couch ; Construction and Fur-
nishing of a New Building for the Depart-
ment of Botany; 2 years; $80,250
UNIVERSITY O NOTRP DAME, Notre Dame,
Ind.; Adolf G. Strandhagen; Modernization
of IEngineering Science Research Labora-
tories; 1 year; $10,900
OHI0O WESLEYAN UNIVERSITY, Delaware;
Arne Slettebak, Renovations to Provide In-
creased Library and Office 8pace at the Per-
kins Observatory,; 1 year; $2,500
OREGON STATE UN1versiry, Corvallis; F. W.
Decker; Construction of Meteorological Re-
search Facilities; 1 year; $2,050
PENNSYLVANIA STATE UNIVBRSITY, Unfver-
sity Park; Richard G. Stoner; Renovation
of Graduate Research Facilities in Physics;
1 year; $5,000

0. F. Tuttle; Addité
istry Research Laboratories;
$67,750

Robert W. Tatt, Jr.; Conversion of Stor-
age Space for Exzpansion of Chemistry Re-
search Facilities; 1 year; $7,000
UNIVERSITY OF PENNSYLVANIA, Philadelphia ;
V. G. Dethier; Completion and Furnishing
of Biology Animal Service; 2 years; $41,800

H. B. Morton ; Bquipment for a New Oen-
tral Microbiological Media Room,; 1 year;
$25,200
UNIVERSITY OF PITTsBuRGH, Pa.; James
Coull; Modernization of Research Labora-
tories in Chemical Engineering, 1 year;
$27,000

T. H. Dunkelberger; Renovation of
Chemistry Research Laboratories; 1 year,;
$12,500

C. L. Ralph; Renovation and Furnishing
of Biological Research Laboratory; 1 year;
$3,600

POLYTECHNIC INSTITUTE OF BROOKLYN, N.X.;
Nathan Marcuvitz; Consiruction of Grad-
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to the Geoch
2 years;




uate Level Research Laborafories; 2 years;
$375,000
PrINCETON UNiversiry, N.J.; J. C. Eigin;
Qonstruction and Furnighing of Graduatle
Research Laboratory; 2 years; $275,000

H. H. Hess; Equipping of Evisting Geol-
ogy Research Facilily; 1 year; $20,500

Willtam P. Jacobs; Controlled Environ-
ment Rooms and Chambers for Biological
Research; 1 year; $30,000
PurpUr REsBARCH FOUNDATION, Lafayette,
Ingd. ; B. Blueler; Addition to Physics Build-
ing ;2 years; $91,900

R. B. Davis and J. Wolingky ; Conversfon
of Fifth Floor of Chemistry Building into
Research Bpace; 1 year; $30,000
Purous Uxiversiry, Lafayette, Ind.; A. C.
Leopold and A. T. Leiser; Construction of
High Idght Intensity Environmental Con-
trol Ohambers for Research in Plant Physi-
ology; 1 year; $87,200

J. V. Osmun; COontrolled Environment
Faoility for Research in Entomology,; 1
year; $28,200

B. J. Rogers; Eepansion of and Increase
in Light Intensity in the Conirolled Olimate
Facility ; 1 year; $13,000
RESEARCH FOUNDATION OF STATE OF NEW
YoRrK, Albany; R. A. Zabel, Syracuse; Ren-
ovation of Forest Botany Research Labo-
ratories; 1 year; $5,300
UNIVERSITY OF RHODER IsLaND, Kingston;
Richard F. Stouffer; Construction of Green-
housee and Furnishing of a Plant Virology
Laboratory; 1 year; $6,900
UNIVERSITY OF ROCHESTER, N.Y.; R. E. Mar-
shak, P. Ramii, and R. E. Hopkins; dddi-
tion of Wing to Bausch and Lomb Building ;
2 years; $875,000
RuTeBrs, THE STATE UNIVERSITY, New
Brunswick, N.J.; W. R. Robbing; Renova-
tion of Chemical Facility of Plant Physi-
ology Research Laboratory; 1 year; $1,500

Henry C. Torrey ; Oongtruction of a Phys-
ice Research Building; 2 years; $400,000
STanFoRD UNxveEmsITY, Calif.; L. I. Schiff;
Oonstruction of & New Physics Research
Laboratory ; 2 years ; $400,000
STATE UNIVERSITY OF Iowa, Iowa Clty ; Jer-
ry J. Kollros ; Renovation of Research Space
in the Zoology Building; 1 year; $11,000

Ralph L. Shriner ; Construction of Annex
to the Ohemistry Building ; 1 year ; $200,000
STEVENS INSTITUTE OF TECHNOLOGY, Hobo-
ken, N.J.; 8. 8. Stivala; Renovation and
Eazpansion of Chemistry and Chemical Engi-
neering Research Laboratories; 18 months;
$45,600
UNIVERSITY OF TENNESaEs, Knoxville; Al-
vin H. Nielsen; Additional Research Space
in New Physics Building; 2 years; $108,000
TexAS8 AGRICULTURAL AND MRECHANICAL RRB-
SPARCH FOUNDATION, College Station ; Ethan
C. Holt; Renovation and Furnishing of
Plant Cytogenetica Research Laboratories;
1 year; $2,250

Dale F. Leipper; Hopansion, Renovation,
and Modernization of Research Laboratories
of Oceanography ; 1 year ; $50,000
TULANE UNIVERSITY, New Orleans, La.; Paul
C. Beaver ; Modernization and Ecpansion of
Insectary and other Facilities for Parasiio-
logécal Research, 1 year ; $1,700
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H. 8. Mayerson and W. B, Wendel; Fur-
nishing of Biochemisiry and Phystology
Laboratorics jfor Graduate BSisdent Re-
search; 1 year; $27,700
Utar BTATE UNIVERSITY, Logan; W. Whit-
ney Smith ; Consiruction of a Cold Room for
Bacoteriological Research; 1 year; $800
WASHINGTON STATE UNIVERSITY, Pullman;
Carl M. Stevens; CUompletion of Oertain Re-
search Facilities of the Depariment of
Chemistry; 1 year; $8,300
UNIVERSITY OF WASHINGTON, Seattle; P. C.
Cross ; New Research Facilities in the Ohem-
istry Laboratory; 2% years; $300,000

Arthur W. Martin, Construction of Bio-
logical Research Facilities in the New Uni-
versity Museum ; 2 years; $100,000
UNIVERSITY OF WISCONSIN, Madison; M. R.
Irwin and J. P. Crow; Oonstruction of a
New Building for Research in Genetics; 2
years; $122,000

W. 8. Laughlin; Furnishings for o Re-
search Laboratory of Physical Anthropol-
ogy; 1 year; $7,100

R. Rollefson ; Oonstruction of a Physics
Research Facility Addition to Sterling Hall;
1 year; $200,000

Willlam D. Walker; A Laboratory Build-
ing for High Energy Physics; 1 year;
$72,500
YALE UNIVERSITY, New Haven, Conn.; R.
F. Flint; Geologic Research Laboratory; 2
years; $400,000

INSTITUTIONAL GRANTS FOR SCIENTIFIC
ACTIVITIES

ApELPHI COoLLEGE, Garden City, N.Y.; $985
AGRICULTURAL AND MECHANICAL COLLEGR OF
Texas, College Station ; $8,438

UNIVERSITY OF AKRON, Ohio ; $465
UNIVERSITY OF ALABAMA, University ; $1,210
UNIVERSITY OF ALASKA, College ; $9,700
ALBION COLLEGE, Albion, Mich,; $170
ALFRED UNIVERSITY, Alfred, New York ; $200
AMERICAN UNIVERSITY, Washington, D.C.;
$135

AMHERST COLLEGE, Amherst, Mass.; $3,210
UNIVBRSITY OF ARIZONA, Tucson ; $17,510
AnIzona STATE UNIVERSITY, Tempe ; $560
UNIVERSITY OF ARKANSAS, Fayetteville;
$4,350

AUGSBURG COLLEGE AND THEOLOGICAL SEMI-
NARY, Minneapolis, Minn.; $90
AvuausTaNa CoLLEGE, Rock Island, Il ; $250
BpREA COLLEGE, Berea, Ky.; $55

BostoN CoLLraR, Chestnut Hill, Mass. ; $265
BosToN UNIVERSITY, Mass.; $8,150
BowpoIN CoLLEGE, Brunswick, Maine; $475
BrANDEIS UNIVERSITY, Waltham, Mags.;
$19,358

Bg16HAM YOUNG UNIVERSITY, Provo, Utah;
$3,395

BrowN UNIVERSITY, Providence, R.I.; $11,-
579

BrYN Mawe CoLLieR, Bryn Mawr, Pa.; $315
UNIVERSITY OF Bourraro, New York; $4,068
UNIVERSITY OF CALIFORNIA, DBerkeley;
$37,500



UNIVERSITY OF CALIFORNIA, Davis; $8,838

UNIvERSITY OF CALIFORNIA, La Jolla;
$87.500

UNIVERSITY OF CALIFORNIA, Los Angeles;
$32,895

UNIVERSITY
$1,070
UNIVERSITY OoF CALIFORNIA, Santa Barbara;
$405

CALIFORNIA INSTITUTE OF TECHNOLOGY,
Pasadena ; $23,764

Canisius CorLyee, Buffalo, N.Y.; $175
CARLETON COLLEGE, Northfield, Minn.; $880
CARNEGIE INSTITUTE OF TECHNOLOGY, Pitts-

burgh, Pa.; $8,350

CAsE INSTITUTE OF TBCHNOLOGY, Cleveland,
Ohfo ; $6,565
CarHOLIC UNIVERSITY,

$8,310

gl‘;«mn StaTe COLLEGE, Wilberforce, Ohlo;
170

COLLEGE OF CHARLESTON, Charleston, 8.C.;

$175

UNIVERSITY oF CHICAGO, Ill. ; $37,500

UNIVERSITY OF CINCINKATI, Cincinnatl,
Ohio ; $3,988

City ConrLecE, New York, N.Y.; $675

CLARESON COLLEGE OF TECHNOLOGY, Pots-
dam, N.Y.; $105

CLARK UNIVERSITY, Worcester, Mass, ; $1,850
CLEMSON COLLRGR, Clemson, 8.C.; $683
Cor CorrLEce, Cedar Rapids, Iowa; $200
CoLBY COLLEGE, Waterville, Maine ; $395
UNIVERSITY OF COLORADO, Boulder; $13,791
CoLORADO ScHoOL OF MINES, Golden; $730
CoLorADO STATE UNIVERSITY, Fort Colling;
$4,625

CoLUMBIA UNIVERSITY,
$36,807

UNIVERSITY OF CONNECTICUT, Storrs; $3,218
CONNECTICUT COoLLEGE, New London; $340

or CALIFORNIA, Riverside;

Washington, D.C.;

New York, N.Y.;

CORNELL COLLEGE, Mount Vernon, Iowa;
$640

CorNELL UNIVERSITY, Ithaca, N.Y.; $21,748
DARTMOUTH COLLEGE, Hanover, N.H.;
$17,025

UNIVERSITY OF DAYTON, Ohlo; $300
UNIVERSITY OF DELAWARE, Newark; $2,970
DENISON UNIVERSITY, Granville, Ohlo; $198
DEPaAOL UNIVERSITY, Chicago, 11l ; $528
DePAUW UNIVERSITY, Greencastle, Ind.;
$505

Duxr UNIVER8ITY, Durham, N.C.; $18,185
DuQUESNE UNIvERsITY, Pittsburgh, Pa.;
$1,276

FARLHAM CoLLEGE, Richmond, Ind.; $210
ELMIRA COLLEGE, Elmira, N.Y.; $305
EMorY UNIVERSITY, Atlanta, Ga.; $3,0563
UNIVERSITY oF FLORIDA, Galnesville; $11,625
FLORIDA STATp UNIvVERsITY, Tallahassee;
$13,043
FoRDHAM
$3,500
FRANKLIN AND MARSEALL COLLEGE,
caster, Pa.; $947

UNiviesiTY, New York, N.Y.;

Lan-

GooReE WASHINGTON UNIvERSITY, Wash-

ington, D.C.; $4,759
gnommwn UNIVERBITY, Washington, D.C. ;
935

GRORGE WASHINGTON CARVER FOUNDATION,
Tuskegee Institute, Ala.; $390

UNIVERSITY OF GRORGIA, Athens; $35,705

GEORGIA INsTITUTE OF TECHNOLOGY,
lanta ; $7,790

GosHEN COLLBGE, Goshen, Ind.; $180
GoUcHER COLLEGE, Baltimore, Md.; $1,299
GRINNELL COLLEGE, Grinnell, Jowa; $1,630
HaMILTON CoLLreE, Clinton, N.X,; $185
HaNovER COLLEGE, Hanover, Ind.; $10
Harvarp UNIVERSITY, Cambridge, Mass,;
$37,600

HarvEy Mupp CoLrLEGE, Claremont, Calif.;
$940

HAvERFORD CoLLEGB, Haverford, Pa.; $1,600
UNIvERSITY OF HAwAILz, Honolulu ; $7,450

At-

UNivERsSITY OF HoUsTON, Houston, Tex.;
$3,208
Howarp UNIVERSITY, Washington, D.C.;
$250

UNIVERSITY OF IDAHO, Moscow ; $1,488
IpaHO STATE ConLEam, Pocatello; $230
UNIVERSITY OF ILLINOIS, Urbana ; $37,5600
ILLiNois INSTITUTE OF TECHNOLOGY, Chi-
cago ; $4,497

INDIANA UNIVERSITY, Bloomington; $18,375
Towa STATE UNIVERSITY OF SCIENCE AND
TRECHNOLOGY, Ames; $8,880

JOFFERSON MEDICAL COLLEGE O¥ PHILADEL-
PHIA, Pa.; $600

JoaNs HopkiNs UNIVERSITY, Baltimore,
Md.; $23,753

KALAMAZOO CoLLEGR, Kalamazoo, Mich.;
$165

UNIVERSITY oF KaANsaAS, Lawrence; $18,002

UNIVERSITY OF KANsSA8 CiTY, Kansas City,
Mo.; $706

KANSAS STATE TErAcHPRS COLLEGE, Em-
poria ; $825

KANSAS STATR
$2,200

KANSAS WESLEYAN UNIVERSITY, Salina; $150
KoNT STaThR UNIVERSITY, Kent, Ohio; $060

KENTUCKY RESEBARCH FOUNDATION, Lexing-
ton; $2,760

LaraYETTE CoLLEGE, Easton, Pa.; $150

LAMAR StAaTE COLLEGE OF TECHNOLOGY,
Beaumont, Tex.; $505

LAWRENCR COLLEGE, Appleton, Wis.; $376
LEm1cE UNIVERSITY, Bethlehem, Pa.; $4,867
LeMoYNE CoLLEGR, Syracuse, N.¥.; $360

LINCOLN UNIvemsiTy, Jefferson City, Mo.;
$120

LINFIELD RESEARCH INSTITUTSE,
ville, Oreg.; $585

LoNGg BEACR STATE COLLEGB FOUNDATION,
Calif.; $708

LoNewooDp CoLLEGE, Farmville, Va.; $5640

LOUISIANA PoLYTECHNIC INSTITUTD, Ruston ;
$180

UNIVERSITY, Manhattan,

McMinn-
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LoUISIANA STATE UNIVERSITY, Baton Rouge ;
$6,451

UNIvERSITY OF LouUisviLLe, Loulsville, Ky. ;
$5,140

LoyoLA UNIVERSITY; Chicago, IIl.; $470
LoYoLA UNIVERSITY, New Orleans, La.; $115

LusBocK CHRISTIAN CoLLEGR, Lubbock,
Tex, ; $60 :

MACALESTER COLLEGE, St. Paul, Minn. ; $197
UNIVERSITY OF MAIN®, Orono; $525

MANCHESTER COLLEGE, North Manchester,
Ind.; $545

MaxgarTan CoLLEcE, N.Y.,, N.Y.; $575
MARQUETTE UNIVERSITY, Milwaukee, Wis.;
$3,562

UNIVERSITY OF MARYLAND,
$8,829

UNIVERSBITY OF MASSACHUSETTS, Amherst;
$2,590

MASSBACRUSETTS INSTITUTE OF TECHNOLOGY,
Cambridge ; $37,500

MEepicaL, COLLEGE OF So0UTH CARBOLINA,
Charleston ; $529

MepicaL COLLEGE OF VIRGINIA, Richmond;
$925

UNIVERSITY OF Miam1, Coral Gables, Fla.;
$12,925

Miamr UNIVERSITY, Oxford, Ohlo; $935

UNIVERSITY OF MICHIGAN, Ann Arbor;
$37,500

MiIcHIGAN STATE UNIVBRSITY, East Lansing ;
$13,705

MIDDLEBURY COLLEGE, Middlebury, Vt.; $375
UNIVERSITY OF MINNESOTA, Minneapolis;
$33,036

UNIVERSITY OF M1881881PPI, Unlversity ; $895
MississipPI STATB UNIVERSITY, State Col-
lege; $200

UNIVERSITY OF MissouRl, Columbla ; $11,035
MONTANA STATE COLLEGR, Bozeman; $2,235
MoNTANA STATR TUNIVERSITY, Mlissoula;
$1,410

MounT HoOLYOKE COLLEGE, South Hadley,
Mass. ; $700

UN1verSITY OF NEBRASKA, Lincoln; $7,005
UNIVERSITY OF NEVADA, Reno; $235
UNIVERSITY OF NEw HaMPsSHIRR, Durham;
$2,935

UNIVERSITY OF NEw Mgexico, Albuquerque;
$4,995

New Mgexico INSTITUTE or MINING AND
TECHNOLOGY, Socorro; $870

NEw Mexico HIGHLANDS UNIVERSITY, Las
Vegas; $75

NEw Mpxico STATB UNIVERSITY, University
Park ; $290

Now YorK UNIVERSITY, N.Y.; $24,749

UNIVERSITY OF NORTH CAROLINA, Chapel Hill,
N.C.; $20,025

UNIVERSITY OF NORTH DAEKoOTA, Grand Forks;
$2,680

NorTH Dakora STATE UNIVERSITY, Fargo;
$960

NOATHEARTERN UNIvVEmSITY, Boston, Mus.;
$740
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College Park;

NORTHERN JLLINOIS UNIVERSITY, DeKalb;
$780

NORTHWESTERN UNIVERSITY, Evanston, Ill.;
$17,024
NORTHWEST
Idaho; $310
UNIVERSITY OF NoTRE DaMm, Notre Dame,
Ind.; $6,870

OBERLIN COLLEGE, Oberlin, Ohio; $1,140
O8I0 STATE UNIVERSITY, Columbus; $22,271
OHIO0 UNIVERSITY, Athens; $1,135

OHI1I0 WESLEYAN UNivErsiTY, Delaware;
$730

UNIVERSITY OF OKLAHOMA RESRARCH INSTI-
TUTE, Norman; $8,120

OKLAHOMA STATE UNIVERSITY, Stillwater;
$6,874

UNIVERSITY OF OREGON, Eugene; $12,343

NazARENE CoOLLEGE, Nampa,

OREGON  STate UNIVERSITY, Corvallis;
$11,883

PAN AMERICAN CoLLEGE, Edinburg, Tex.;
$160

UNIVERSITY OF PENNSYLVANIA, Philadelphia ;
$37,500

PENNSYLVANIA STATR UNIVERSITY, Univer-
sity Park; $17,988

UNIVERRITY OF PITTSBURGH, Pa.; $13,108
POLYTECHNIC INSTITUTE OF BROOKLYN, N.Y.;
$3,585

PoMoNa CorrLeeR, Claremont, Calif.; $245
UNIVERSITY OF PORTLAND, Oreg.; $230
PORTLAND STATE CoLLEGB, Oreg.; $1,175
PRATT INSTITUTB, Brooklyn, N.Y.; $210

PRINCETON UN1vERSITY, Princeton, N.J.;
$27,946

PriNcIPIA CorLian, Elsah, Il ; $225
UNiveRsSiTY OF PucET SoUND, Tacoma,

Wash, ; $630

Purput RBSEARCH FOUNDATION, Lafayette,
Ind.; $28,375

Repp CoLLEGE, Portland, Oreg.; $1,286
RENSSELAER POLYTECHNIC INSTITUTB, Troy,
N.Y.; $4,235

RESEARCH FOUNDATION OF STATD UNIVERSI-
TY OF NEw YORK, Albany; $9,724

UNIVERSITY OF REODE IsLanp, Kingston;
$1,360

UNIVERSITY OF ROCHESTER, N.Y.; $8,353
ROCKEFELLER INSTITUTE, New York, N.Y.;
$4,393

RoosEVELT UNIVERSITY, Chicago, IlL; $270

RosE POLYTECHNIC INSTITUTE, Terre Haute,
Ind. ; $750

RurgErS, THE STATE UNIVERSITY,
Brunswick, N.J.; $14,385

SACRAMENTO STATE COLLEGB FOUNDATION,
Calif. ; $1,140

ST. BONAVENTURE UNIVERSITY, St. Bonaven-
ture, N.Y.; $140

Sr. LAWReENcR UNiversITY, Canton, N.Y.;
$108

S7. Lovis UNIVERsITY, Mo.; $1,655
81. OLA¥ CoLLEGR, Northfield, Minn.; $200

SAN DmEeo STATE COLLEG® FOUNDATION,
Calif. ; $865

New



UNIVERSITY OF SAN FraNcIsco, Callf.; $510

8aAN Josm STATE COLLEGE CORPORATION,
Calif. ; $420
SBATTLE Paciric COLLEGE, Wash.; $275

sMiTH COLLEGE, Northampton, Mass.;
$2,680

UNIVERSITY OF SOUTH CAROLINA, Columbia ;
$565

SoUTH DAKOTA STATE COLLEGE, Brookings;
$540

UNIVERSITY OF SOUTHERN CALIFORNIA, Los
Angeles ; $13,725

SoUTHERN ILLINOIS UNIVERSITY, Carbondale;
$1,455

SOUTHERN METHODIST UNIVERSITY, Dallas,
Tex.; $1,915

UNIVERSITY OF SOUTHWESTERN LOUISIANA,
Lafayette ; $440

STANFORD UNIVERSITY, Stanford, Callf.;
$317,500
STATB UNIVERSITY OF lowa, Iowa City;
$8,419

STaTE UNIVERSITY OF SoUTH DAKOTA, Ver-
million ; $1,050

STEPHEN F. AusTIN STATE COLLEGE, Nacog-
doches, Tex.; $110

STEVENS INSTITUTE OF TECHNOLOGY, Ho-
boken, N.J.; $1,275

SWARTEMORE COLLEGE, Swarthmore, Pa.;
$1,985

SYRACUSE UN1versiTY, N.Y.; $10,730
TpMPLE UNIVERSITY, Philadelphia, Pa.;
$3,990

UNIvERSITY OF 'TENNESSER, Knoxville;
$9,185

UNIVERSITY OF TBXAS, Austin; $26,924
TeExas CHRISTIAN UNIVERSITY, Fort Worth;
$760

TexA8 COLLEGE OF ARTS AND INDUSTRIES,
Kingsville ; $130

Trxas TECHNOLOGICAL COLLEGE, Lubbock;
$886

UNIVERSITY oF ToLEDO, Ohio; $290
TRINITY COLLEGE, Hartford, Conn.; $223
Turrs UNIVERSITY, Medford, Mass.; $6,335
ToLaNg UNIvERSITY, New Orleans, La.;
$9,803

UNIVERSITY OoF TULSA, Okla.; $200

UnioN COLLEGE AND UNIVERSITY, Schenec-
tady, N.Y.; $383

UNIVERSITY oF UTAH, Salt Lake City ; $8,522
UraH STATE UNIVERSITY, Logan; $1,230
VANDERBILT UNIVERSITY, Nashville, Tenn.;

$8,075 _

vassar CoOLLEGE, Poughkeepsie, N.Y.; $110
UNIVERSITY OF VERMONT, Burlington ;
$5,741

VILLANOVA UNIVERSITY, Villanova, Pa.; $760
UNIVERSITY OF VIRGINIA, Charlottesville ;
$2,865

VIRGINIA POLYTECHNIC INSTITUTH, Blacks-
burg; $2,294
WaBasHE COLLEGE,
$670

UNIVERSITY OF WASHINGTON, Seattle, Wash. ;
$31,935

Crawfordsville, Ind.;

WASHINGTON AND LER UNIVERSITY, Lexing-
ton, Va.; $90

WASHINGTON STATE UNIvERSITY, Pullman,
Wash.; $6,841

WaAsHINGTON UNIvERSITY, St. Louis, Mo.;
$14,205

WAYNE STATE UNIVERSITY, Detrolt, Mich,;
$7,635

WeELLESLEY COLLEGE, Wellesley, Mass. ; $450

WESLEYAN UN1versiTY, Middletown, Conn.;
$2,367

WESTERN RESERVE UNIVERSITY, Cleveland,
Ohio; $9,391

WEST VIBGINIA UNIVERSITY,
W. Va.; $1,792

?;%BTMAN CoLLEGE, Walla Walla, Wash.;

WEITWORTH COLLEGE,
$510

UNIVERSITY OF WICHITA, Wichita, Kans.;
$833

CoLLEGE OF WILLIAM AND MaRY, Willlams-
burg, Va.; $750

WILLIAM MARSH RIcE UNIVERSITY, Houston,
Tex. ; $3,417

WiLLiaMs CorLEgn, Willlamstown, Mass. ;
$185

WILSON COLLEGE, Chambersburg, Pa.; $383
UNIVERSITY OF WISCONSIN, Madison ; $37,500

WORCESTER POLYTECHNIC INSTITUTE,
Worcester, Mass.; $105

UNIVERSITY OF WYOMING, Laramie; $580

YALe TUNiIveRrSiTY, New Haven, Conn.;
$26,432

YusHiva UN1versItY, N.XY., N.Y.; $4,350

Morgantown,

Spokane, Wash.;

INTERNATIONAL SCIENCE AND INTERNA-
TIONAL SCIENCE EDUCATION

AFRICAN-AMERICAN INsTITUTE, N.Y,, N.Y.;
Loyd V. Steere; Travel of Foreign Partici-
pants in Summer Insiitutes, 1961;
months; $14,000

AHRENKIEL RIcHARD K.; NATO Advanced
Study Institute; $640

AMERICAN INSTITUTE OF BIOLOGICAL ScI-
gNcEs, Washington, D.C.; Arnold B. Grob-
man ; Support of Foreign Scientists to Par-
ticipate in BBOS Writing Conference; 1
year; $16,475

Asia FounNpaTioN, San Francisco, Calif.;
Glen Bowersox; Travel of Foreign Partic-
ipants in Summer Institutes, 1961; §
months; $10,000
BARRY, JEremiag H.;
Study Institute; $575
BercHER, HENRY K.;
Study Institute; $580
BrROwWN, FIELDING; NATO Advanced Study
Institute; $625

UNIVERSITY OF BUENOS AIRES, Argentina;
Juan Jose Giambiagl; U.S8. Participants at
the Latin American School of Physics,
1961; 6 months; $6,200
CHEW, GEOFFReY F.;
Study Institute,; $175
CI1CCHETTI, JOBN B.; NATO Advanced SBtudy
Institute,; $280

DieTz, FRANK T., NATO Advanced Siudy
Institute,; $490

NATO Advanced

NATO Advanced

NATO Advanced
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EDUCATIONAL SERVICES, INC., Watertown,
Mass. ; Jerrold R. Zacharlas; Activities of
the Physical Science Study Committee Re-
lating to the Use or Adaptation of PSSO
Materials by Foreign Governments or For-
eign Educational Institutions; 1 year;
$8,880

BLLIS, WaADE; Study of Teacher-Tratning
in Mathematics in Peru; 8 months; $1,150
ENGINBPERS JoINT CoUNCIL, New York, N.Y.;
H. K. Justice; U.8. Mission to the UPADI
Pan American Oongress on Engineering Ed-
ucation; 1 year; $900

ESHLEMAN, VON R.; NATO Advanced Study
Institute,; 10 days; $825

FERNBLIUS, NILS C,; NATO Advanced Study
Institute; $640

GaLLop, PAuL M.; NATO Advanced Study
Institute; $465

GARTH, JOHN CAMPBELL; NATO Advanced
Btudy Institute; $640

GERARD, RALPH W.; A Survey of Some
Aspects of Bio-medical Research in India;
2 months; §1,200

Goven, Norwoop B., NATO Advanced Study
Institute; $335
GREENBERG, J. MaYo;
Study Instituie; $100
HANNAY, NORMAN BRUCE; NATO Advanced
Btudy Institute; $485

HARRIS, RORERT A.; NATO Advanced Study
Institute; $520

HArvarp UNIVERSITY, Cambridge, Mass.;
Victor Guillemin ; Academic Year Institute
for High School and College Teachers of
Bolence and Mathematics; 9 months; $6,260
HpTzBR, HERBERT O.; NATO Advanced
Bitudy Institute; $500
HiiL, ROBERT NYDEN;
Btudy Institute; $600
HOHENBERG, PIERRD C.; NATO Advanced
Btudy Institute; $590

INSTITUTE OF INTERNATIONAL KEDUCATION,
N.X., N.Y.; Cassie Anderson; Travel of For-
eign Participants in Summer Institutes,
1961; 5 months; $3,800

INTER-AMBRICAN CONFERENCE ON MATHE-
MATICAL EDUCATION, Chicago, Ill. ; Marshall

NATO Advanced

NATO Advanced

H, Stone; Inter-American Conference on
Mathematical Education; 18 months;
$8,000

INTERNATIONAL UNION OF PHYSIOLOGICAL
ScIBNCES, Rochester, N.Y. ; Wallace O. Fenn ;
International Traveling Lecture Team in
Physiology; 2 years; $4,300

JoHNSON, FRANCIS 8.; NATO Advanced
Btudy Institute; 8 weeks ; $825

LABTER, HOWARD; NATO Advanced Study
Ingtitute,; $625
MENGERT, PETER; NATO Advanced Study
Institute,; $100
MoORAN, PAUL R., NATO Advanced Study
Institute; $575

MUSHER, JBREMY L. ; NATO Advanced Study
Institute ; $525

NATIONAL ACADEMY OF SCIENCES-—NATIONAL
RESEARCH CoUNCIL, Washington, D.C. ; Wal-
lace W, Atwood, Jr.; Academician A. P.
Topchiev, Vice President of the Academy of
Bciences of the U.8.8.R. and Party on A Visit
to the United States; 6 months; $4,850
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W. W. Atwood, Jr.; Emergency Finanoial
Support to the Bureau of IOSU; 1 year;
$40,000

W. W. Atwood, Jr. ; Emergency Bupport to
the International Union of Pure and Applied
Ohemistry (IUPAC); 1 year; $20,000

M. H. Trytten; Travel Support of IAEA
Fellows, 1960; 1 year; $1,400

M. H. Trytten; 11th Meeting of Nobel
Laureates at Lindeu; 1 month; $1,750
NATIONAL SCIENCE T'EACHERS ABSOCIATION,
Washington, D.C.; Robert H. Carleton;
Cooperative Program Between the National
Boience Teachers Association and the Britésh
Science Masters’ Association; 8 months;
$2,500
NPUMANN, GERHARD ; NATO Advanced Study
Institute on Oceanography; $450
PAN AMERICAN UNION, Washington, D.C.;
Theodore R. Crevenna; A Teaching Seminar
in the Method of Establishing Chronological
Bequences of Pre-Columbian Cultures in the
Americas; 1 year ; $3,850

Jesge D. Perkinson, Jr.; Program of Inter-
American Oooperation in Science Education s
6 months; $11,400

Pines, David ; NATO Advanced Study In-
stitute; $550

Pipberger, Hubert, NATO Advanced Study
Institute; $630

Rabun, Edwin D.; NATO Advanced Btudy
Inatitute; $520

Rels, Charles 8.; NATO Advanced Study
Institute on Underwater Acoustics; $7706

Roberg, Jane; NATO Advanced Study
Institute,; $635

Salzman, George; NATO Advanced Study
Institute; $625

Scalapino, Douglas James; NATO Ad-
vanced Study Institute; $650
SCANDINAVIAN COUNCIL ¥OR APPLIED RE-
SEARCH, Blindern, Norway; Blin Tornudd;
United States Participation in the Second
Year of the Growing Points Program in the
Scandinavian Oounirics; 1 year; $4,600

Shapley, Harlow ; Survey of Work in Prog-
ress in the Fields of Astromomy in India;
3 months; $6,075

Smith, David Y.; NATO Advanced Study
Institute,; $585

Smith, Sister Marian Jose; NATO Ad-
vanced Study Institute; $585

Springer, George ; Trial in Brazil of Mod-
ern Methods in the Teaching of Mathematics K
6 months; $5,475

Squire, David Roland; NATO Advanced
Study Institute,; $600

Stahmann, Mark A.;
Study Institute,; $550

Stroke, H. Henry ; NATO Advanced Study
Ingtitute in Nuolear Physiocs; $600

Subl, Harry; NATO Advanced Study In-
stitute,; $665

U.8.-80UTH AVRICA LEADER ExXCHANGE PRO-
GRAM, INC., Philadelphia, Pa.; Frank 8.
Loescher ; Travel of Foreign Participants in
Summer Institutes, 1961; 5 months; $4,855
VBRONIS GEORGE; NATO Advanced Study
Insiitute on Oceanography; $450

WALLACE, A. D.; Preparing a Report on
Mathematioal Activity in Ozechoslovakia,
Hungary, Poland, and Yugoslavia; 5
months ; $200

NATO Advanced



WARNER, HOMER R.; NATO Advanced Study
Institute; $820

WEBER, JOSEPH ; NATO Advanced Study In-
stitute; $500

WORTIS, MICHARL ; NATO Advanced Study
Institute; $455

Z1poy, Davip M.; NATO Avaenced Siudy In-
stitute; $290

SPECIAL RESEARCH AND DEVELOPMENT
STUDIES

U.S. DEPARTMENT OF COMMERCE, BUREAU OF
TER CEN8US, Washington, D.C.; Robert W.
Burgess; Census-Internal Revenue Service
Link Project; $15,000

Max R. Conklin; Survey of Rescarch and
Development Costs of Industry-Oriented Or-
ganizations During 1959 ; 87,797

Max R. Conklin; SBurvey of Research and
Development Costs of Indusiry-Oriented Or-
ganizations During 1960 ; $95,000
U.S. DEPARTMENT OF LABOR, COMMISSIONER
or LaBor StaATIsTICS, Washington, D.C.;
Ewan Clague ; Cost Index Applicadle to Re-
search and Development Budgets; 1 year;
$16,200

INTERNATIONAL GEOPHYSICAL YEAR

GLENN L. MaRTIN Co., RIAS Di1v,, Baltimore,
Mad. ; Phillip Schwed; Determination of the
Fluro of Heavy Primary Cosmic Ray Nuolei;
$17,185

DOCUMENTATION RESEARCH

AMERICAN PSYCHOLOGICAL  ASSOCIATION,
Washington, D.C.; John G. Darley ; Coordé-
nated Study of Information Ewxchange in
Psychology ; 2 years; $167,760
UNIVERSITY OF CALIFORNIA, Berkeley; Syd-
ney M. Lamb and Mary R. Haas ; Support of
Research on the Machine Translation of
Technical Literature with Special Reference
to Russian and Ohinese; 18 months;
$208,000
CASE INSTITUTE OF TECHNOLOGY, Cleveland,
Ohio ; Russell L. Ackoff ; Research on Meas-
urement of Value of Recorded Scientific In-
formation; 1 month; $1,920
HARVARD UNIVERSITY, Cambridge, Mass.;
Anthony G. Oettinger; Automatic Transla-
tion and Mathematical Linguistice; 1 year;
$150,000
MASSACHUSETTS INSTITUTE OF TECHNOLOGY,
Cambridge, Mass.; Victor H, Yngve; Basic
Research on Methods of Translating Lan-
guages by Machine; 1 year; $150,000
NATIONAL ACADEMY OF SCIENCES-NATIONAL
RESEARCH COUNCIL, Washington, D.C.; Clem
0. Miller; Ohemical Notation Systems Proj-
eot; 1 year; $56,000
NATIONAL BUREAU OF STANDARDS, U.S. DE-
PARTMENT OF COMMERCE, Washington, D.C.
Samuel N. Alexander ; Research Information
Oenter and Advisory Service on Informa-
tion Processing ; 1 year; $50,000

Robert D. Blbourn; Research in Picture
Py ing Operations; 2 months; $15,000
OHIO STATE UNIVERS1TY RESEARCH FOUN-
DPATION, Columbus; Willlam 8-Y Wang; Re-
search on Syntactic Analysie; 1 year;
$14,700

.

UNIVERSITY OF PENNSYLVANIA, Philadelphia ;
Zellig S. Harris ; Linguistio Transformations
for Information Retrteval; 1 year; $180,400
READING CHEMISTS’ CLUB, West Reading,
Pa.; Willlam J. Wiswesser ; A Study of the
Line-Formula Notation; 2 years; $11,000
WAYNE STATE UNIveesrry, Detroit, Mich.;
Harry H. Josselson ; Standardization of For-
mat for Russian-to-Emglish Automatic Dic-
tionaries; $4,500
WESTEBRN RESERVE UNIVERSITY, Cleveland,
Ohio; Allen Kent; Teat Program for Evalu-
ating Procedures for the Ezploitation of
Literature of Interest to Metallurgisis; 6
months ; $100,800

Allen Kent; T'est Program for Evaluaiing
Procedures for the Ezploitation of Litera-
ture of Interest to Metallurgists; 1 year;
$200,148

FOREIGN SCIENCE INFORMATION

AcTA MEBTALLURGICA, Schenectady, N.Y.;
John H. Hollomon ; Translation and Publi-
cation of the 1960 Issuecs of the Russian
Journals, The Physics of Metals and Metal-
lography, and Abstracts-Metallurgy, Part A ;
1 year; $58,287

John H. Hollomon ; Translation and Publ-
cation of the 1960 Issues of Two Russian
Journals: Metallurg and MiTom; 1 year;
$34,607
AMBRICAN CERAMIC SoCIETY, INC., Columbus,
Ohio; Charles 8. Pearce; Translation and
Publication of the 1961 and 1962 lssues of
the Russian Journal, Steklo I Keramika
(Qlase and Ceramics) ; 2 years; $8,500
AMERICAN CHEMICAL Societry, Washington,
D.C.; Richard H. Belknap ; A Survey to De-
termine Neced for English Translations of
Russian Scientific Journals; 1 year; $4,955
AMERICAN GEOGRAPHICAL SocinTY, New York,
N.Y.; Charles B. Hitchcock ; Translation and
Publication of Soviet Geography,; 1 year,
$23,480

AMERICAN GEOPHYSBICAL UNI10N, Washington,
D.C.; Waldo B. Smith ; 1960 Issues, Bulletin
of the Academy of Sciences, USSR, Geo-
physics Reries; 1 year; $567,730

Waldo E. Smith; Tronslation and Pudlioa-
tion of the 1961 Issucs of Izvestiya, Geo-
physics Beries; 1 year; $55,790

Waldo E. Smith; Translation and Publica-
tion of the 1960 Volume of the Russian
Journal, Geodesy and Cartography; 1 year;
$24,335

AMERICAN INSTITOTE oF B1OLOGICAL
ScieNces, Washington, D.C.; Francis C.
Harwood; Translation and Publication of
the 1960 lssues of the Russian Journal,
Soviet Soil Science; 1 year; $56,5666

Francis C. Harwood; Translation and
Publication of the 1960 Issues of the Rus-
slan Journal, Doklady—Biochemistry Sec-
tion; 1 year; $18,888

Francis C. Harwood; Translation and
Publication of the 1960 Issues of the Russion
Journal, Entomological Review; 1 year;
$34,961

Franels C. Harwood ; Translation and pub-
Ucation of the 1960 Issues of Four Russian
Journals: Doklady-Biological Sciences, Dok-
lady-Botanical Sciences, Microbiology; and
Plant Physiology; 1 year; $112,447

Francis C. Harwood ; Wintering of Plante;
1 year; $10,350
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AMERICAN INSTITUTE OF CHEMICAL ENaI-
NEERS, New York, N.Y.; F. J. Van Antwer-
pen; Translation and Publication of an In-
ternational Chemical Engincering Quarterly
Journal; 1 year; $88,870
AMERICAN INSTITUTE OF ELECTRICAL EN6I-
NBERS, New York, N.Y.; N. 8. Hibshman;
Translation and Publication of the First
Three 1961 Issues of Three Russian Journals:
Radio Engineering, Radio Engineering and
Electronics, and Telecommunications; 3
months ; $28,750
AMBRICAN INSTITUTE OF PHYSICS, New York,
N.Y.; Wallace Waterfall; Translation and
publication of the Russian Journal, Crystal-
lography (1960); 1 year; $12,950

Wallace Waterfall ; Translation and Publi-
cation of the Russian Journal, Progress of
Physical Sciences, 1960 Issues, 1 year;
$31,500

Wallace Waterfall; 1960 Issues of the
Russian Journal, Solid State Physics; 1
year ; $44,600

Wallace Waterfall; 1960 Issues of the
Rusgian Journal, Asironomy; 1 year;
$26,800
AMERICAN MATHEMATICAL SOCIETY, Provi-
dence, R.I.; Gordon L. Walker; Survey of
Contemporary Chinese Mathematical Re-
search to Study Translation Needs and the
Preparation of Reviews of Chinese Mathe-
matical Articles; 1 year; $10,150

Gordon L. Walker ; Translation of Mathe-
matical Research Articles from the Russign,
and Other Languages; 1 year; $42,953

Gordon L. Walker ; Translation of @ Rus-
sian Mathematics Book, Generalized Analy-
tic Functions; 1 year; $8,305

Gordon L. Walker ; Translation of a Rus-
aian Mathematics Book, Linear Representa-
tions of the Lorentz QGroup, 18 months;
$4,973

Gordon L. Walker; Translation of the
Russian Book—Mathematics: Its Content,
Methods and Meaning; 18 months; $16,687

Gordon L. Walker; Translation and Pub-
lication of the Russian Journal, Soviet
Mathematice-Doklady ; 1 year; $22,635

AMERICAN SOCIETY OF MEeCHANICAL EN-
GINEERS, New York, N.Y.; Jos. Sansone;
1959 Volume of The Russien Journal, Fric-
tion and Wear in Machinery (Serial); 1
year, $6,600

Jos. Sansone; Translation and Publica-
tion of the Latest Edition of the Russian
Book, Theory of Special Kinds of Castlings;
1 year ; $6,325

Jos. Sansone ; Translation and Publication
of Volumes 11 and 14 of the Russian Serial,
Priction and Wear in Machinery; 1 year;
$12,500

8. A. Tucker; Translation and Publica-
tion of the 1961 Issues, Volume 25, of the
Russian Journal of Applied Mathematics
and Mechanics; 1 year; $37,400
BIOLOGICAL ABSTRACTS, UNIVERSITY OF
PENNSYLVANIA, Philadelphia; Allen J.
Sprow ; Translation of Soviet Biological Lit-
erature; 3 years; $55,708
CARNBGIP INSTITUTE OF TRECHNOLOGY, Pitts-
burgh, Pa.; Herbert A. 8imon; Translation
of Dr. De Groot’s Book, Research on Cog-
nitive Processes; 1 year; $3,910
CoLuMBIiA TUNIVERSITY, New York, N.Y.;
Charles H. Behre; Review and Translation
of Articles Published in Russian, Geology
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of Ore Deposits, beginning with the 1959
Igsues; 3 years; $2,530

Vladimer Slamecka; Study of the Re-
sourceg of Scientific Information in Czech-
oslovakia and the German Democratic Re-
public; 1 year; $17,411
EARTHQUAKE ENGINEERING RESEARCH IN-
STITUTE, Pasadena, Calif.; George W. Hous-
ner ; Translation of the Russian Book, Con-
struction in Seismic Regions, and Partial
Translation of the Russian Book, Norms and
Regulation in Seismic Regions; 6 months;
$1,080
GROCHEMICAL SOCIETY, Washington, D.C.;
Barl Ingerson; An English Edition of the
1957 Issues of the Russian Journal, Geo-
chemistry; 1 year; $3,400.

Earl Ingerson; Translation and Publica-
tion of the 1960 Issues of Russian Journal,
Geochemistry; 1 year; $15,000
INSTRUMENT SOCIKTY OF AMERICA, Pitts-
burgh, Pa.; Willlam H. Kushnick ; The 1960
Issues of Four Russian Journals—Automa-
tion and Remote Control, Measurement Tech-
niques, Instruments and Experimental Tech-
niques, and Industrial Laboratory; 1 year;
$120,220
JAPAN DOCUMENTATION SocieTy, Tokyo;
Haruo Ootuka ; Revision and Updating of the
Kerr Report ‘“Science Information Services
in Japan”; T weeks; $500
LaBrARY or CONGRESS, Washington, D.C.;
Henry J. Dubester ; Publication of Part I of
a monthly World List of Future Interna-
tional Meetings; 1 year; $18,500

Henry Dubester; Preparation and Publi-
cation of a Guide to International Informa-
tion Facilities in Science, Technology, Med-
icine, and Agriculture; 1 year; $2,033

Charles M. Gottschalk; Preparation and
Publication of World-Wide Scientific Serials;
1 year; $19,801

Rudolph Smits and Robert R. Holmes;
Publication of the Monthly Index of Rus-
sian Accessions and the East Europcan Ac-
cesgions Index; 1 year; $66,000

John Sherrod; Source File of Soviet Sci-
ence; 3 months; $4,815
MASSACHUSETTS INSTITUTE OF TECHNOLOGY,
Cambridge; Willlam N. Locke; Translation
and Publication of the 1960 Issues of Three
Russian Journals-—Radio Engineering, Radio
Engineering and ERlectronics, and Telecom-
munications; 1 year; $71,875

Willlam N. Locke, 2nd Conference of
Translation Editors,; 2 days; $2,250
MipweST INTER-LIBRARY CENTER, Chicago,
111. ; Gordon R. Willlams, Support of Travel
to Russia to Arrange for the Acquisition of
Russian Doctoral Dissertations; 3 weeks;
$285

Gordon R. Willlams ; Operation of the Sci-
entific Journals Center; 1 year; $18,147
NATIONAL ACADEMY OF SCIENCES-NATIONAL
RESEARCH COUNCIL, Washington, D.C.;
B. L. Kropp; A Descriptive Area Scientific
Resgearch and Information Study in Indo-
nesia and A Burvey of the Accumulation and
Dissemination of Scientific Information in
Vietnam; 1 year; $2,330

Robert C. Stephenson; Publication of an
International Geology Review; 1 year;
$22,438

Robert C. Stephenson; Translation and
Pubdlication of the Doklady Geology Series—
1959 Volume Year,; 1 year; $6,555



Robert C. Stephenson; Translation and
Publication of Doklady Geology Series—1960
Volume Year; 1 year; $37,283

Robert C. Stephenson; 7Translation and
Publication of the International Geology
Review, Vol. 8, 1961, and Soviet Geology
1 year; $71,690

Robert C. Stephenson; Translation and
Publication of the 1960 Issues of the Rus-
stan Bulletin, Izvestiya—Geology Series,
U.8.8.B. Academy of Sciéences; 1 year;
$40,776
UNIVERSITY OF NORTH CAROLINA, Chapel
Hill; Jobn W. Cell, Raleigh; Translation
of L. A. Galin’'s Book—Contact Problems of
the Theory of Elasticity (Moscow 1958);
1 year; $1,840
Orrical SOCIETY OF AMERICA, Washington,
D.C.; Mary B. Warga; Translation and
Publication of the 1961 Issues of the
Russian Journal—Optika I Spektroskopiva
(Optics and Spectroscopy) ; 1 year; $50,000
PaN AMERICAN UNI0ON, Washington, D.C.;
Jesse D. Perkinson, Jr.; Publication of a
Report Covering a Study of the Activities
and Programs of Latin American Bibliog-
raphic and Documentation Centers; 6
months ; $1,000

Jesse D. Perkinson, Jr.; Comprehensive
Study of the Status of the Publication of
Scientific and Technical Journals in Latin
America; 1 year; $22,500
PriNceToN UNIVERSITY, Princeton, N.J.;
John Turkevich; Preparation of a Guide to
Soviet Sciences; 1 year; $24,587
Sociar ScieNnce RESEarCH CoUNCIL, N.X.,
N.Y.; Bryce Wood; SSRC-OTS Translation
Distribution Project; 1 year; $7,910
SOCIETY FOR INDUSTRIAL AND APPLIED MATH-
EMATICS, Philadelphla, Pa.; I. E. Block;
1960 Issues of the Rugsian Journal, Theory
of Probabdility and Its Applications; 1 year;
$10,712

I. E. Block; Translation and Publication
of the Muskhelishvilf Anniversary Volume;
1 year; $23,874
SpPECIAL LIBRARIES AssocraTioN, N.Y., N.Y.;
Ildiko D. Nowak ; Collateral Support for the
Operation of the Translations Center; 1
year; $30,500
STaNFORD TUNIVERSITY PrEss, Stanford,
Calif.; Leon B. Seltzer; Translation of Dr.
Krasovskit’s Book, Certain Problems in the
Theory of Stability of Motion, Moscow 1959 ;
1 year; $3,450

Leon E. Seltzer; Translation of the Book,
Asymptotic Methods in the Theory of Non-
linear Osctllations (24 Bd., Moscow 1958) ;
1 year; $4,543
STIFTERVERBAND Fur Die DEUTSCHE WIS-
SENSCHAFT, Essen-Bredeney, West Ger-
many ; F. BE. Nord; Translation and Revi-
8ion of the Publication, World-Wide Science;
1 year; $10,700
U.S. DEPARTMENT OF COMMERCE, OFFICE OF
TBCHNICAL SERVICES, Washington, D.C.;
John C. Green ; Operational Functions of the
P.L. 480 Translation Program; 7 months;
$12,859

John C. Green; Support of the Transla-
lation Center in Delft; 1 year; $7,000
U.8. DEPARTMENT oOF STATE, OFFICBE OF
BuUpeET, Washington, D.C.; Employment of

a Polish National at the Embassy, Warsmo,
Poland in support of P.L. 480 Program ; $519

GENERAL SCIENCE INFORMATION GRANTS

ASSOCIATION OF RESRARCE  LIBRARIBS,
Ithaca, N.Y.; Stephen A. McCarthy; Meei-
ing Lzpenses of ARL Liatson Commiitee;
6 months; $1,500

JorNs HopkINS TUNIVERSITY, Baltimore,
Md.; Robert H. Roy; An Operations Re-
gearch and Systems Engineering Study of
a University Library; 1 year; $22,311
NATIONAL ACADEMY OF SCIBNCES-NATIONAL
REsBARCH CoUNcCIL, Washington, D.C. ; Karl
F. Heumann; Ofice of Documeniaiion; 1
year ; $97,359

NEw York PusLic LiBrRarY, N.Y.:; Robert
E. Kingery; Development of United States
Standards in Library Work and Documenia-
tion; 1 year; $8,470

RESEARCH DATA AND
SERVICES

CHEMICAL ABSTRACTS SERVICE, Columbus,
Ohio ; G. Malcolm Dyson ; Systems Develop-
ment for Improved Information Services in
Chemisiry; 1 year; $117,800

MUSEUM OF THE AMERICAN INDIAN, New
York, N.Y.; Prederick J. Dockstader; Emer-
gency Preservation of Documentary Research
Films on American Indiang; 1 year; $20,000

Orrice oF TECHNICAL Sprvices, U.S. Ds-
PARTMENT OF COMMERCE, Washington, D.C,,
John C. Green; REstablishment and Initial
Operation of a System of Twelve Regional
Reference Centers; 1 year; $22,000

SMITHSONIAN  INSTITUTION, Washington,
D.C.; Stella L. Delgnan; Proposed Enlarge-
ment of Facilities and Increase in Services
o0} the Bio-Sciences Information Ewxchange;
1 year; $105,200

Stella L. Deignan; Operating Ewnpenses of
the Bcience Information Exchange,; 1 year;
$45,000

Stella L. Delgnan; Enlargement of the
Senior Staff of the Science Information Eo-
change for Planning and Ezecuting the Eo-
panded Activities of the Ewohange; 1 year;
$67,139
SOUTHERN METHODIST UNIVERSITY, Dallas,
Tex.; Willlam J, Graff ; A Feasibility Study
for a Regional [Information Center; 9
months ; $28,200

SCIENTIFIC PUBLICATIONS

AMERICAN ASTRONOMICAL SoCIETY, Prince-
ton, N.J.; Frank K. Edmondson; Publica-
tion of the Astronomical Journal; 6 months;
$3,300
AMERICAN INSTITUTHE OF BIOLOGICAL ScCI-
gNCES, Washingtop, D.C.; Hiden T. Cox;
Publication of the Proceedings of the First
Conference on Brain and Behavior; 1 year;
$11,350

Hiden T. Cox; Biological Bciences Com-
munication Project; 1 year; $151,200

Francis C. Harwood; Publication of the
Translated Russian Monograph, Monogenetic
Trematodes, Their Systematics and Phylo-
geny; 1 year; $5,000
AMERICAN MATHEMATICAL SOCIETY, Provi-
dence, R.I.; Gordon L. Walker ; Publication
of Mathematical Reviews; 1 year; $40,000
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Gordon L. Walker; Preparciion of o
Cumulative Indee to Mathematical Reviews,;
1 year ; $9,000

Gordon L, Walker ; Preparction and Pub-
lcation of Survey Reviews in Mathematics;
1 year; $12,900

Gordon L. Walker ; Reprinting the Amer-
foan Mathematical Society Translations of
Russtan Mathematical Articles. Series I,
18 months; $10,800
AMERICAN MUSBUM OF NATURAL HISTORY,
New York, N.Y.; Brooks F, 1llis ; Support of
Qampilation of a Catalogue of Index Foram-
inifera; 2 years; $30,000
AMERRICAN ROCEET SociETY, INC., New York,
N.Y.; James J. Harford ; Partial SBupport for
Bnlarging the ARS Journal; 18 months;
$90,000
AMERICAN SOCIETY OF MECHANICAL ENGI-
NEERS, New York, N.Y.; Stephen Juhasz;
Publication of Applied Mechanics Review; 8
years ; $50,000
AMERICAN SOCIETY OF ZoorocisTs, Urbana,
Ill.,, Emil Witschl; Establishing the New
Journal, American ZOOLOGIST; 2 years;
$5,800
AMERICAN SOCIOLOGICAL ASSOCIATION, New
York, N.Y.; Leo P. Chall; Enlarging the
Editorial Ofice of Sociological Abstracts; 1
year ; $27,600
ARCTIC INSBTITUTR OF NORTH AMERICA,
Washington, D.C.; Robert C. Faylor; Oom-
pilation of the Arctic Bibliography; 1 year;
$25,000
BIOLOGICAL ABSTRACTS, INC., Philadelphia,
Pa.; G. Mlles Conrad; Continued Expan-
gton of Coverage of Biological Absiracts and
Development of BASIC Index; 1 year;
$107,000

UNIVERSITY OF CALIFORN3IA, Berkeley; Jo-
seph L. Reld, Jr., La Jolla; Preparation of
Data for Oceanic Observations of the Pa-
oific; 3 years; $67,800

CAMBRIDGE ENTOMOLOGICAL CLoB, Cam-
bridge, Mass.; Frank M. Carpenter; Tem-
porary Support of the Journal Psyche; 2
years; $2,000

Case INSTITUTE OF TBRCHNOLOGY, Cleveland,
Ohlo; Russell Ackoff; Opersiions Research
Study of Publication Oosts of RScientifio
Journals; 6 months; $11,960

UNIVERSITY OF CHICAGO, Chicago, Ill.; Ger-
ard P. Kulper; Publications of the Yerkes
Observatory ; 1 year ; $2,000

COUNCIL OF OLD WORLD ARCHAEOLOGY, Bos-
ton, Mass.; Donald F. Brown; COWA Sur-
veys and Bibliographies; 2 years; $17,000

FEDERATION OF AMERICAN SOCIETIES FOR EXx-
PERIMENTAYL, BrorLoay, Washington, D.C.;
Sara F. Leslle; Partial Support of Publica-
tion of the Proceedings of the International
Bymposium on Cold Acclimation; 6 months;
$6,500

FEDERATION INTERNATIONALE DE DOCUMEN-
TATION, Parls, France; N. A. J. Voorhoeve;
Partial Bupport of the Federation Inter-

nationale de Documentation; 2 years;
$14,000
HaRVARD TUNiversITY PrEss, Cambridge,

Mass.; Thomas J. Wilson ; Partial Support
of Final Preparation and Republication of
COollected Baperimenial Papers by Percy W.
Bridgman ; 1 year ; $17,490
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INSTITUTD OF ABROSPACE® SciExces, INC.,
New York, N.Y.; 8. Paul Johnston; Hstab-
lishment of International Aero/Space Ab-
stracts; 1 year ; $63,000

8. Paul Johnston ; Preparation and Publi-
cation of an Annual Indew to International
Aerospace Adstracts; 1 year; $39,000

INTERNATIONAL ASSOCIATION OF SCIENTIFIC
HYDROLOGY, Gentbrugge, Belgium; L. J.
Tison ; Publication of the Hydrology Pro-
ceedings of the IUGQR, 1960, 1 year; $4,2560
INTBRNATIONAL COUNCIL OF SCIENTIFIC UN-
IONS, Paris, France; G. A, Boutry; Conilin-
ued Partial Support of the International
Absiracting Board; 1 year; $7,500
Joans HorpxiNgs UNIvVERSITY, Baltimore,
Md.; G. Herberton Hvans, Jr.; Publishing
Bconomics Library Selections; 2 years;
$34,000
JosiaH MAc¥, Jr. FounpaTioN, New York,
N.Y.; Frank Fremont-Smith, Publication of
the Transactiong of the Third Oonference
on the CUentral Nervous System and Beha-
vior,; 1 year; $20,500
LiBRARY OF CoONGREsS, Washington, D.C.;
Clement R. Browun; Preparation of the In-
ternational Geophysical Year Bibliography,;
1 year; $37,700

L. Quinecy Mumford; Compilation of a
Bibliography of Foreign Abstracting and
Indexing Services; 1 year; $10,725
UNIVERSITY OF LoOUISVILLE, Ky.; S8tephen G.
Vandenberg; Publication of Computers in
Behavioral Bcience; 8 years; $18,400

METALLURGICAL SOCIETY OF AIME, New
York, N.X.; John Chipman ; Transactions of
the Metallurgical Soclety of AIME; 1 year;
$20,000
UNIVERSITY OF MICHIGAN, Ann Arbor, Mich. ;
George B. Hay; Michigan Mathematical
Journal; 3 years ; $3,000

Lewis H. Wehmeyer; Publication of a
World Monograph of the Genus Pleospora
and Its Begregatea; 2 years; $12,900
MODERN LANGUAGE ASSOCIATION OF AMER-
1cA, New York, N.Y.; Leonard Cohan and
Kenneth Craven; Publication of a Report
on Science Information Personnel; 1 year;
$3,725
NATIONAL ACADEMY OF SCIENCES, NATIONAL
RusparcH Counciy, Washington, D.C.; Karl
F. Heumann; Ofice of Doocumentation; 8
months ; $2,800

NATIONAL ACADDMY OF SCIENCES/AMERICAN
GEOLOGICAL INSTITUTBE, Washington, D.C.;
Robert C. Stephenson; Publication of Geo-
Soience Absiracts; 1 year; $35,750

NATIONAL FEDERATION OF SCIENCH ABSTRACT-
ING AND INDEXING SERvVICES, Washington,
D.C.; Raymond A. Jensen; Pubdlication of a
Bibliography of U.S. Abstracting and In-
deaing Services; 6 months; $2,200

Raymond A. Jensen; Partial Support of
the Federalion Secretariat; 1 year; $25,000
NEw YORK BoTaniciL GarbeN, New York
City; Willlam C. Steere; Systematic and
Economic Botany; 16 weeks; $2,760

H. W. Rickett; Publioalion of Port I of
a Manual of the Leafy Hepaticae of the
West Indies, Mewoico, Central and BSouih
America by Margaret Fulford; 1 year;

000
Willlam C. Steere and Sydney Gould,
Preparation of an International Plant In-



dew by Use of Punched Cards and Date
Processing Machines; 2 years; $178,600
UNIVERSITY OF NORTH CAROLINA, Chapel
Hill; David A. Young, Raleigh; Catalogue
of the Homoptera Auchenorhyncha of the
World; 1 year; $34,400

PENNSYLVANIA STAT® UNIVERSITY, Univer-
sity Park; William Spackman; Compilation
and Publication of Catalog of Fossil Spores
and Pollen; 1 year; $24,800
SEISMOLOGICAL SOCIETY OF AMERICA, San
Francisco, Calif.; Don Tocher; Alaska
Earthquake of 1958; 1 year; $3,800
SMITHSONIAN INSTITUTION, Washington,
D.C.; Paul H. Oeh s Preparati and
Publication of Supplement to Annotated
Bibliography of Termites, 1955-1960; 1
year ; $4,800

SOCIETY FoR EXPERIMENTAL STRESS ANAL-
¥YSiS, Minneapolts, Minn,; B. J. Lazan;
Bstablish o New Journal, Eoperimental
Mechanics; 8 years; $45,000

SOCIRTY OF AMERICAN BACTERIOLOGISTS,
Madison, Wis.; B. M. Foster; Publication
of Backlog Manuscripts in the Journal of
Bacteriology ; 1 year; $34,800

UNIVERSITY OF SOUTHERN CALIFORNIA, Los
Angeles; Richard D. Terry; Preparation of
Bibliography of the Geology end Mineral
Resources of Californis, 1937 to 1959; @
months ; $2,400

STANFORD UNIVERSITY, Stanford, Calif.;
Bernard J. Siegel; Partial Support of Pub-
lication on Biennial Review of Anthropol-
ogy, 1961; 1 year; $3,500

UNIVERSITY OF TExas, Austin; Q. de Vau-
couleurs ; Preparation of a Reference Cata-
logue of Bright Galacies; 1 year; $2,957
VircINIA DEPARTMENT OF HIGHWAYS, Rich-
mond; W. T. Parrott; Reprinting Proceed-
ings of the Highway Geology Symposium;
1 year; $6,100

WASHINGTON StATE UNIVERSITY, Pullman;
Robert A. Nilan; The Oytology and Genetics
of Barley; 1 year; $5,000

UNIVERSITY OF WASHINGTON PrESS, Seattle;
W. M. Read; Partial Support for Publication
of the Biosystematics of American Orows; 1
year; $5600

UNIVERSITY OF WYOMING, Laramie; O. A,
Beath; Revision of a Book on BSelentum;
2 years ; $8,750

CONFERENCES IN SUPPORT OF SCIENCE

AMERICAN ABSOCIATION FOR THE ADVANCE-
MENT OF SCIENCE, Washington, D.C.;
W. George Parks; Gordon Research Confer-
ence on Inorgenic OChemisiry; 1 year;
$2,500

Dael Wolfle; Symposium on the Sciences
in Communist Ching; 3 months, $28,803
AMERICAN CERAMIC SOCIETY, INC., Columbus,
Ohio; Charles 8. Pearce; VI International
Congress on Glass; 2 years; $7,600
AMERICAN CHEMICAL SOCIETY, DIVISION OF
BIOLOGICAL CHEMISTRY, Philadelphia, Pa.;
Leroy Augenstine; Elecironio Rearrange-
ments and Energy Transfer in Bilological
Systems; 1 year; $700
AMPRICAN DOCUMENTATION INSTITUTE,
Washington, D.C.; Claire K. Schultz; Sup-
port of Symposium on the Niate of the Art

of Documentation and Information Retrieval,
8 months ; $10,064

AMERICAN INSTITUTE OF MINING, METAL-
LURGICAL, AND PRTROLNUM ENGINEERS, Paoli,
Pa.; William B, Stephenson; International
Symposium on Agglomeration; 1 year;
$3,100

AMERICAN MATHEMATICAL SocCIiETY, Provi-
dence R.I.; Gordon L. Walker; Symposium
on Mathematical Problems in the Biological
Sciences; 18 months; $5,800

AMERICAN METEOROLOGICAL SOCIETY, Boston,
Mass. ; Thomas F. Malone; Conferences on
Scientific Aspects of Weather Prediction and
Control; 1 year; $5,000

AMERICAN ORNITHOLOGIST'S UNION, Ithaca,
N.Y.; Charles G. Sibley ; XIII International
Ornithological Congress; 2 years; $86,100
AMERICAN SOCIETY OF LIMNOLOGY AND
OCRANOGRAPHY, INC., Ann Arbor, Mich.;
George H. Lauff; Support of a Conference
entitled “XV International Congress of Lim-
nology” ; 2 years; $30,000

AMERICAN SOCIETY OF ZooLOGISTS, Iowa
City, Iowa; Emil Witschi; Regional Confer-
ences in Developmental Biology; 3 years;
$17,800

Emil Witschi; Five Regional Conferences
in Comparative Endocrinology; 1 year;
$5,7650
AMBRICAN SOCIOLOGICAL ASSOCIATION, New
York, N.Y.; Robert C. Angell; Fifth World
Qongress of Sociology; 2 years; $25,000
ASSOCIATION OF AMERICAN CoLLEGES, Wash-
fngton, D.C.; F. L. Wormald ; Advisory Con-
ference Relative to Bcience Potential of
8Small Oolleges; 2 days; $5,462
UNIVERSITY OF CALIFORNIA, Berkeley ; Robert
M. Oliver and Raymond C. Grassi; Confer-
ence on Mathematical Optimization Tech-
niques; 1 year.; $3,200

C. D. Shane; General Assembly of the In-
ternational Astronomical Union; 1 year;
$15,000

Keith A. Brueckner, La Jolla ; Conference
in Elementary Particle Theory, 1 year.;
$9,200

H. W. Magoun, Los Angeles; Conference
on Brain and Behavior; 4 days; $26,400

Robert L. Pecsok, 1.os Angeles ; Conference
on Gas Ohromatography; 1 year; $700:

H. 8. Thomson, Santa Barbara; 4 Sym-
postum on Problems of Eatragalactic Re-
gearch; 1 year; $28,700
CANADIAN MATHEMATICAL CONGRESS, Wolf-
ville, Nova Scotia, Canada; L. F. 8. Ritcey,
Montreal ; Seminar in Mathematics; 4
weeks ; $2,000
CABRNEGIE INSTITUTION OF WASHINGTON,
D.C.; BEdward A. Ackerman; Biologic In-
novations and the Geologic Record; 1 year;
$7,600
CENTER FOR ADVANCED STUDY IN THE BEHAV-
10RAL SCIENCES, Stanford, Calif.; Jerry
Hirsch; Research Conference on Behavior
Genetics; 1 year; $11,700
UNIVERSITY OF COLORADO, Boulder; Donald
E. Blilings; IAU Rymposium on the Solar
Oorona; 1 year; $22,300
DARTMOUTH COLLEGE, Hanover, N.H. ; Hazel-
ton Mirkil; Conference on Function Alge-
bras; 1 year; $4,600
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BeonoumeTRIc SocIETY, New Haven, Conn.;
Lionel W. McKenzle ; Travel to Meetings of
the Econometric Soolety; 5 years; $17,500
ELBCTROCHEMICAL SOCIETY, Inc.,, New York,
N.Y.: Robert K. Shannon; Bymposium on
Modern Electrochemical Instrumentation, 1
year ; $6,000
ELECTRON MICROSCOPP SOCIETY OF AMERICA,
Philadelphia, Pa.; Thomas F. Anderson ;
Fifth International Congress Jor Electron
Microscopy; 2 years; $40,000
FOUNDATION FOR INSTRUMENTATION EDUCA-
TION AND RESEARCH, INC., N.Y.; Lloyd E.
Slater ; Meeting on Impact of Feedback Con-
trol Concepts in the Study of Economio and
Business Systems; 1 year; $4,000
UNIVERSITY OF GEORGIA, Athensg; M. K.
Fort, Jr.; Topology of $-Manifolds; 1 year;
$27,500
GORDON RESEARCH CONFERENCES, INC.,
Kingston, R.I.; W, George Parks; Gordon
Research Conferemce on Cell Structure and
Metabolism; 1 year; $7,000

W. George Parks; Gordon Conference on
Photonuclear Reactions; 1 year; $6,000
ILLINOIS INSTITUTE OF TECHNOLOGY, Chi-
cago; Max M. Frocht; International Sym-
postum on Photoelasticity; 1 year; $4,000
UNIVBRSITY OF ILLINOIS, Urbana ; Clyde E.
Kesler; Second Conference on Fundamenial
Research on Plain Concrete; 1 year; $10,200

Samuel Schrage ; Chemistry High School—
College Teachers Conference; 1 day; $200
INDIANA UNIVEESITY, Bloomington; Paul
Klinge; Oonference for Summer Biology
Institute Directors; 8 days; $30,300
INSTITUTE OF RADIO ENGINEERS, INC., New
York, N.X.; Lee B. Lusted ; 4tk International
Oonference on Medical Electronics s 1 week;
$5,000
KAISER FOUNDATION RBSEARCH INSTITUTS,
Richmond, Calif.; Clifford H. Keene; Sym-
posium on Lower Metazoa, Qakland, Cali-
Jornia; 4 days; $18,600
LoNG ISLAND BIOLOGICAL ASSOCIATION, Cold
Spring Harbor, N.Y.; Arthur Chovnick:
Cold 8pring Harbor Symposium on Quantita-
tive Biology,; 1 year; $7,000
MARIA MITCHELL OBSERVATORY, Nantucket,
Mass.; Dorrit Hoflleit; Symposium on
Comets; 3 months; $4,600

UNIVERSITY OF MARYLAND, College Park;
J. M