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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 diflicult enough to keep 
pace with an acceleration of this kid; 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 



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: 
7 XIX 



Who needs to do what, and how. 2 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- 



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 
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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 allkinds. 

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 I 

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- i 
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 a 

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. 
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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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search in progress and the disposition of scientific manpower, 
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 
activity- allowance for private initiative and competition. 

CONCLUSION . 

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 : 

( I ) The vigorous cultivation of science not only along 
the paths of foreseen objectives but also throughout its 
breadth and depth. In particular, this means thorough 
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. 

ALAN T. WATERMAN, 
Director, National Science Foundation 
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SUPPORT OF SCIENTIFK 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 w.hich 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-basic 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 hi 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 

a&stance, but request support which will make their research 
efforts as efficient as possible. 
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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 heen 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 196 1 therefore, made available $15 miliion 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, Ax&.; 
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 evohttion 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. 
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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, galactoscs, 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- 
somcs (RNA-carrying particles), and cell walls are all basic to studies 
of t.he 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 i,s 
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-determinmg 
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 supported by the Developmental Biology program has as its 
objective understanding the principles governing the processes of cell 
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 scienti& 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 
is being studied in an effort to demonstrate evolutionary 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 celb 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 infection, 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 ex amining 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 tbe 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. 

T 
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There is continued interest in the factors controlling migration of 
birds and the methods by which homing pigeons and other bids 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 progr- 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. 

Pnvtronmentol 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 lie; 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 asurance 
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. Its focal point 
is behavior. Some investigators seek neurological correlates of behavior; 
others study uniformities of behavior in such areas as learning, witbout 
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&f&s 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 6sh. 

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 thiig. 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 ex amination 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. 

Sysfemalic Biology 

In his recent book, PRINCIPLES OF ANIMAL TAXONOMY,G.G.S~~ 
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 Stilly Isles, from the land flora of the Antarctic continent to the 
flora of southern Brazil, from Carboniferous bryozoans of the Ukraine 
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 diierent 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; cadclisflies of the world; 
North American species of mushrooms; marine red algae of Pacific 

I 

P 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- 

I 

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- 

I 

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 bids. Con- 
siderabIe attention is being focused on the hawks, eagles, and their allies, 
and on the passeriforms (perching birds). Often the protein studies 

7 confirm evidence for relationships based on anatomical and other find- 

1 
ing-s, but where other evidence is equivocal, they may throw light on the 
true relationships. Chromatographic approaches of phylogenetic im- 

t 

portance are being applied also to plants. The biochemical constitu- 
ents of legumes of the genus Buptisia are being correlated with morpho- 

b 
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logical characters. Some hybrids between species of Baptisia show a 
recombination of the biochemical constituents of each parent. In the 

b I 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 



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 roevaluation 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. 

m 

SIGNIFICANT RESEARCH DEVELOPMENTS IN THE BIOLOGICAL AND 
MEDICAL SCIENCES 

AMINO Acm SEQUENCE OF TOBACCO Mosluo VIRUS PROTEIN DETER- 
Mmnn-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 molecule has been 
determined. This is the first viral protein whose amino acid sequence 
has been worked out. It is 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 EFFECT 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 
through pores at the tips of grass blades and along the margins 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 MOLECULESPHOTOGRAPKEDSUCCESSFULLYFOR~E 
FIRST Trbfx-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 man- 
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. 

+ + * 

SucaEssFuL SYNTHESIS OF ACTH-LIKE COMPOUND--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. 

* u * 

LIGHT-EMITTING 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- 
nkm of the conversion of chemical energy into light energy. The group 
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recently 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. 

* + * 

NUCLEOTIDES PLAY 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 modem biology- 
although embryologists have noted the similarities of d&rent 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 a man. The fact that nucleotides may 
play key roles in embryology, as well as in genetics of determination, con- 
stitutes a major advancement in basic knowledge. 

+ Y * 

COBALT ESSENTIAL FOR GROWTH OF NITROGEN-FIXING BACTERIA 
FOUND IN LEGUMES-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 
either 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 PRODUCTMTY OF 
ILAKEs-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 thii 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&xation and decomposition of leaf 
litter in restricted watershed soils; by alder leaves blown directly into 
the lake; and, to some extent, by ram 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. 

* + * 

CAR~TENOIDS PROTECT CELL FROM PHOTO-OXIDATION DAMAGE- 
Carotenoids are orange pigments which occur widely in plants, fungi, 
and photosynthetic and nonphotosynthetic bacteria. When consumed 
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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. 

* Y + 

NEW INFORMATION OBTAINED ON THE STRUCTURE AND FUNCTION OF 
Mrrocr-roNnnrA-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 RESEA’RCH 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 364nch 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/set, 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 welt 
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. Thii 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 has been 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, Trnos I and II and 
the projected NIMBUS 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. 

I 

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- 

f 

period fluctuations in the atmosphere circulation requires a consideration 
of the atmosphere and the oceans as a coupled dynamic system. Several 

1 

studies supported by the Atmospheric Sciences program are concerned, 
in part, with this aspect. Others deal with the constant interchange of 

. . 

1 

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- 

I 
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 

r 

Chemistry has made many significant contributions to the general wd- 

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

i 

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 mter- 
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 modem 
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 lo-’ and lo-” “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. 

Earfh 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 studies, 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 diRerent 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 I.) 
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Engineering Sciences 

The National Science Foundation’s program m the engineering sci- 
ences is exceptionally broad in scope!, encompassing the classical sub- 
d.kcipline~ 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 tran+ 
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. KnowE 
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 transmm * ‘on 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 psychoIogy, 
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 aa prediction of time series, recognition of patterns, ohoosing 
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. Thii trend, coupled with the need for effective / , 
means of analysis of the complex systems characteristic of modern 

/ 
I 

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 I 
adaptive, sampled-data, digital, competitive, and linear time-varying 
control are being studied, including stability and optimization 
considerations. t 

While these rather substantial grants permit a concerted research 
effort in important, newly developing fields, t,he 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. Thii 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 a 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. Thii 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. Thii 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 geometries 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 

r 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 di&ult 
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 modem 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 h&and num- 
bered from 1 to tc for purposes of diiguishing 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 
got its 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 pushmg 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 zgencies. 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 thii 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 
I 

ESTABLISHES FEASIBILITY OF DEEP-OCEAN DRILLING (PROJECT 
I MOHOLE)-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 

I 
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 Z 
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 FezOs/Fe 0 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&c by actual measurements in the hole. This is a sharp reduction 
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I from the 2.2 km/set 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 

.I 

we have a geothermal gradient through several hundred feet of the 
oceanic crust. Prior to this the only data available on suboceanic 
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 

1 

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/set 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/set and local reversals of direction in 
intervals of as little 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 
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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 
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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 

1 
recognize the touchdown and to drill into the bottom with safety by 

1 

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 

i 

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 COSMIC PARTICLE DETECTED WITH ENERGY 500 
MILLION 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 lo*’ 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. 

* 8 8 

TIME STANDARD ACCURACY RAISED 100,000 FOLD BY NEW ATOMIC 
HYDROGEN 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 1955 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 difliculty in separating high-energy states from lower ones. How- 



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 hyperhne 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- 
CONDUCTORS- 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 va inch long and &a 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 EXPLODING SUPERNOVAE Drscovsnsn-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. 

+ * * 

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 ; 
sociologkal sciences-’ mcluding 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 
off en 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 disciplin~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 exempl%ed by several anthropological 
grants. One study of this kind 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 andnorth. 

Among archaeologists in creasing interest centem on the adaptation 
of the discoveries and technologies of the sciences to archaeological ex- 
ploration and analysis. Instrum~ts 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 clhnatological 
inquiry. 

One of the most sign&ant 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. T.he 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. 



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-archaeological, 
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 t,he 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 modem 
transportation developments have shown the gaps in existing theory. 
An NSF-supported project is concentrating on the refinement and test- 
ing of linear programmin g 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 next stage 
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 programa 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, palaeontology, 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 Islamic 
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 modem 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-5 1, 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 196 1. 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 
as&ance. 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- 
sponsibiities 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 p’yr 
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 
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 utiliies 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. 

lnternatlonal 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 
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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 Mimyy 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 2 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 progrea$vely 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 Ho&k 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 crystahine 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 continued~ 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 
t- 

SPECIALIZED BIOLOGICAL AND MEDICAL SCIENCES RESEARCH 
FAClLITlES 

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 grants made. A second Drosophila stock center was established 
at the Institute for Cancer Research in Philadelphia to complement the 
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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 research. 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 researoh 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 $6 18,000. l 

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. 



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” norlh. 

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 loo-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 dii 
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 stafI 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 responsibiities 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 emphasis, 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 &al year 1961 at a cost of $8.5 
million43 in the life sciences for $3.1 million, 44 in the physical science8 
for $5.4 million. 

During 1961, responsibiity for the operation of this program was 
transferred from the research divisions to the O&e of Institutional 
Programs. 

Reseurch-Related Activities 

SClENTlFlC CONFERENCES MD 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. 

RESPONSB OF MATERIALS To HKIH VGLOC~TY DZPOR~~A~ON-E~~CS Park, Colo., 
July 11-12, 1960; Chairman: Dr. H. W. Paxton, Carnegie Inrtitute of Technology, 
Pittsburgh, Pa.; Cosponsor: Metallurgical Society of the American Institute of 
Mechanical Engineers. 

SECOND INTBRNATIONAL SYMPOSIUM ON RARIFIED GAS DYNaurcs-University of 
California, Berkeley, Calif., Aug. 3-6, 1960; Chairman: Dr. Emmanuel Estermann, 
Office of Naval Research, Washington, D.C.; Cosponsors: OfBce of Naval Research, 
Air Force Office of Scientific Research, National Aeronautics and Space Admi&tra- 
tion, and University of California 

INTERNATIONAL CONFERENCE ON OR~ANIO SCINTILLATION DBTECTORS-UnivtMity 
of New Mexico, Albuquerque, N. Mex., Aug. 15-17,196O; Chairman: Dr. Guido H. 
Daub, Department of Chemistry, University of New Mexico; Cosponsors: Atomic 
Energy Commission, University of New Mexico. 

VII INTERNATIONAL SOIL SCIENCE CoNoarss-University of Wisconsin, Madison, 
Wis., Aug. 15-23, 1960; Director: Emil Truog, Chairman, Finance Committee, 
Soil Society of America; Cosponsors: Rockefeller Foundation, Atomic Energy Corn-- 
mission and Soil Science Society of America. 

CONFERENCE ON FUNCTION ALoEBRAs-Dartmouth college, Hanover, N.H., 
Aug. 15-31, 1960; Chairman: Dr. Hazelton Miikil, Department of Matbematicc 
and Astronomy, Dartmouth College; Cosponsors: U.S. Air Force and Dartmouth 
College. 

INTERNATIONAL SYMPOS~UN ON IYYUNOCHEYICAL APPROACHES TO PROBLB~S I* 
MzcaosroLoov-New Brunswick, N. J., Sept. l-3, 1960; Chairmen: Michael Heidle- 
berger and Ottor J. Plercia, Institute of Microbiology, Rutgers University, New 
Brunswick, N. J. ; Cosponsor : Rutgers University. 

SURVBY OF THE TRANSPORTATION Pno~~a~-Wood~ Hole, Mm., Aug. l-Sept. 3, 
196i9; Director: John S. Coleman, Executive Secretary, 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 Massss-McMaatcr 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 Physic&National Research Council of Canada, Province of 
Ontario. Canadian Association of Phvsiclsts. National Academy of Sciences-National 
Research Council, and private industry. . 

NUYEXIML TREATUNT OF ORDINARY DIFFERBNTUL INWRAL AND INTEQRO- 
DIFFERENTIAL EQUATIONS-Rome, Italy, Sept. 28-24, 1960; Coordinator: Professor 
Aldo Ghirxetti, Deputy Director, Institute Nazionale per le Applicaxioni de1 
Calcolo, Rome, Italy; Cosponsosx: Provisional International Computation Center, 
Rome, Italy, Italian Ministry of Education, and private industry. 

INTERNATIONAL CONFERBNCE ON THE NATURE OF SOLID FaxCrroN-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, OiIice of Naval Research, and 
Wright Air Development Division. 

NINTB NATIONAL CLAY CoxwsnaNcri-hrdue University, Lafayette, Ind., Oct. 5-8, 
1966; Chairman: Dr. Joe L. White, Department of Agronomy, Purdue University; 
Cosponsor: National Academy of Sciences-National Research Council. 

SYMPOSIUM ON HUMAN Gxmsncs~leveland, Ohio, Oct. I@-12,196O; Chairman: 
Arthur G. Steinberg, Department of Preventive Medicine, Western Reserve Uni- 
versity, Cleveland, Ohio; Cosponsor: Western Reserve University. 

~#ATR&YATICAL OPTIMIZATION TECHNIQUES-!hta 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- 
search, National Space and Aeronautics Administration, University of California, 
and the Rand Corporation. 

SYMPOSIUM ON DECOMPOSITION OF AUsrxNsrx-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 FEEDBACK CONTROL CONCEPTS IN THE STUDY OF ECONOMIC AND BUSX- 
NESS SYSTEMS-NCW 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 CeaoMaTooaAPRv-University of California, Los Angeles, Calii., Jan. 2628, 
1961; Chairman: Dr. Robert L. Pecsok, Department of Chemistry, University of 
California; Cosponsor: University of California, Los Angeles. 

GEODESY IN SPACE AoE-O~~O State University, Columbus, Ohio, Feb. 6-8, 1961; 
Chairman: Dr. W. A. Heiskanen. Director. Institute of Geodesy, Photogrammetry 
and Cartography, Ohio State University; &sponsor: Ohio State University. 

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

SIXTH ANNUAL SYYPOSNW ON MININQ Rxsxmcss-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. 

S~n~osruv ON STRUCTURE, CONFORMATION, AND FUNCTION OF NUCLEIC Acma 
AND hOTSINS- M. D. Anderson Hospital and Tumor Institute, Houston, Tex., 
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Feb. 28-25, 1961; Chairman: Saul Kit, Uzzivezaity of Texas, M. D. Anderson 
Hospital azzd Tumor Izzstitute, Houston, Tex.; Cospozzsor: Uaivezsity of Texas. 

DIRECT OBSERVATION OF DEFECTS IN Cwsmr.sSt. Louis, MO., Feb. 26-Mar. 2, 
1961: Directors: I. B. Newkirk. Research Metallumist, Genezal Electric Research 
Laboratory, Scheiectady, N.Y. ‘and J. H. Werni& Bell Telephone Laboratories, 
Murray Hill, N.J.; Cosponsor: The Metallurgical Society of the American Institute 
of Mechanical Engineers. 

CONFERENCE ON NEuztosPoztA-La Jolla., Calif., Mar. 2-4, 1961; Chairman: 
Fznzzk L. Campbell, NAS-NRC, Division of Biology and Agriculture, Washington, 
D.C.; Cosponsors: Uzzivezsity of California, Atomic Enezgy Commission and Na- 
tional Academy of SciencetiNational Research Council. 

FIVEREOIONAL DE~ELOPYENTAL BIOLOGY CONFERENCES-chnbkr, Ohio,Mar.16- 
17, 1961; Wakulla, Fla., May 18-19, 1961; Ames, Iowa, May l-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 azzd Division of Developmental 
Biology of the American Society of Zoologists. 

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

SYMPOSIUV ON ELECTRONIC REARIUNOEYENTS AND ENEROY TRANSFER IN BIOLOOI- 
CAL SvsTzzz.zs-St. Louis, MO., Mar. 29, 1961; Chairman: Leroy Augezzstine, Biology 
Department, Brookhaven National Laboratory, Upton, N.Y.; Cospozzsor: American 
Chezzzical Society. 

FOURTH SYMPOSIUM ON ROCK hhXiANICS--Penn8yhania State University, Univer- 
sity Park, Pa., Mar. Xl-Apr. 1, 1961; Chairman: Howard L. Haztzzzazz, Head, De- 
partment of Mining, Pennsylvania State University; Cosponsors: University of 
Mizmesota, Colorado School of Mines azzd Pennsylvania State Uzzivcmity. 

SURFACE CHEMISTRY OF ICE NUCLEATION-Univ~Gty of Arizona, Tucson, Aria., 
Apr. 6-8, 1961; Chaizmen: James E. McDonald azzd Myron L. Corrin, University of 
Arizona; Director: Dr. A. Richard Rassander, Director, Institute of Atmospheric 
Physics, Uzzivezsity of Arizona; Cosponsor: University of Arizona. 

SYBI~SIUM ON MATEIWATICAL PROBLEMS IN Bzo~oozc~~ SCIENCES-NCW York, 
N.Y., Apr. 6-8, 1961; Chaizmazz: Dr. S. M. Ulman, Los Alaznos Scientific Labora- 
tory, University of California; Cosponsors: American Mathematical Society and the 
Army Office of Ordnance Research. 

INTERNATIONAL SYMPOSIUM ON AooLourxztATzoN-Philadelphia, Pa., Apr. 12-14, 
1961; Chaizman: Dr. W. B. Stephenson, President, Allen-Shezmazz-Hoff Pump CO.; 
Cosponsor: American Institute of Mechanical Engineers. 

SYMWSIUY ONCHEMICAL REACTIONSINTHE LOWSRANDUPPEZUATYOSPHLRE-SPI~ 
Francisco, Calif., Apr. 1820,196l; Chairznazz: Dr. Richard D. Cadle, Manager, At- 
mospheric Cheznical Physics, Stanford Research Institute, Menlo Park, Calif.; Co- 
spozzsors: Depaztzzient of Defense Advanced Research Projects Agency, National In- 
stitutes of Health, Atomic Energy Commission, Air Force 051~ of Sciez~tifi~ Research, 
azzd private industry. 

SYMPOSIUM ON INWIRTEBRATZ GoNTaoz. MBCHANIsUs-h&@ozh Ry., Apr. 28, 
1961; Chairman: D. G. Huzzzm, Department of Zoology, University of North Care- 
lina, Chapel Hill, N.C. ; Cospozzsors: Society of General Physiologists azzd the Uni- 
verity of North Carolizzt 

SYMPOSIUU ON MATRIX CkWUpUTATzoN-Ga~hbwg, Term., Apr. 25-58,196l; Chair- 
znan: Dr. A. S. Householder, Chief, Matheznatics Panel, Oak Ridge National Labora- 
tory, Oak Ridge, Term. ; Cosponsors : Society for Industrial azzd Applied Mathematics, 

* Atomic Energy Comma ion, and Oak Ridge National Laboratory. 
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RECORD OF PATTERN@ OF WATER MOVBMENT IN RECENT AND ANCIENT SEDIMENTS- 
Denver, Colo., Apr. 2426, 1961; Chairman: R. N. Ginsberg, SEPM; Cosponsor: 
The Society of Economic Paleontologists and Mineralogists. 

F~uzn DYNAMICS AND APPLIED MATHEMATICS -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 Dynazzzics and Applied Mathematics, University of Maryland. 

SYMPOSIUM ON MODERN ELECTROCHEMICAL INsTRuMaNTaTIoN-Indianapolis, Ind., 
Apr. SO-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. 

SYMPOSIUM ON MATHEMATICAL THEORIES OF BIOLOQICAL PHENOMENA~hkSgo, 
Ill., May 8-10, 1961; Chairzzzan: N. Rashevsky, Committee on Mathematical Bi- 
ology, Uzziversity of Chicago, Chicago, Ill.; Cosponsor: University of Chicago. 

MIDWEST CONFERENCE ON THEORETICAL Pzzvszcs-University of Minnesota, Minne- 
apolis, Minn., May 12-13, 1961; Chairman: Dr. Warren B. Cheston, School of 
Physics, University of Minnesota; Cosponsor: Univenity of Minnesota. 

SYMPOSIUM ON OCEANOORAPHY IN THE MmwEsT-University of Wisconsin, Madi- 
zon, 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 CONOENITAL MALPORMATIONS~inCinnSti, 

Ohio, May 26-27, 1961; Chairznan: F. Clarke Fraser, McGill University, Montreal, 
Canada; Cosponsors: Teratology Society and the University of Cincinnati. 

SYMPOSIUM ON QUANTITATIVE BzoLoov-Cold Spring Harbor, N.Y., June 46, 1961; 
Chairzzzan: Arthur Chovnick, Long Island Biological Association, Cold Spring Har- 
bor, N.Y.; Cospozzsozs: Cold Spring Harbor Biological Association, National Insti- 
tutes of Health azzd Rockefeller Foundation. 

RECXONAL &NFERENCIE OF CoszrAaxzzvs ENnocaznroLcov-Oisa, Japan, June 6-10, 
1961; Chainnan: Ezuil Witschi, Department of Zoology, State University of Iowa, 
Iowa City, Iowa; Cosponsors: American Society of Zoologists and the Zoological 
Society of Japan. 

TWENTIETH GROWTH Svz.zposzuM-Williamstown, Mass., June 12-14, 1961; Chair- 
man: Edgar Zwilling, Brazzdeis University, Walthazzz, Mass.; Cosponsors: Society 
for the Study of Development azzd Growth and Williams College. 

CONFERENCE IN ELEMENTARY PARTICLE Tzznoav-University of California, La 
Jolla, Calif., June 1416, 1961; Chairman: Dr. Keith A. Bruecker, Department of 
Physics, University of California; Cosponsora : Atomic Energy Commission, Office 
of Naval Research, International Union of Pure and Applied Physics. 

SYMPOSIUM ON BIOLOGICAL INNOVATIONS AND GEOLOWC Rzzcozu+-Washington, 
D.C., June 1416, 1961; Chairman: Philip Abelson, Carnegie Institution of Wash- 
ington; Cosponsor: Carnegie Institution of Washington. 

SYMPOSIUM ON ColazzTs-Maria Mitchell Observatory, Nantucket, Mass., June 18- 
21, 1961; Chairman: Dr. Dorzit Ho&it, Director, Maria Mitchell Observatory; 
Moderator: Dr. Gerhard Hezzberg, National Research Council of Canada; Co- 
aponsozs: Maria Mitchell Observatory and American Astronomical Society. 

CYTOLOGY OF BACTERIA AND OTHER MmxOORoANrSMs-Meriden, N.H., June 19- 
25, 1961; Chairmazz: Richard B. Roberts, Department of Terrestrial Magnetism, 
Carnegie Institution of Washington; Cosponsors: Gordon Research Cozzferezzces and 
Kimball Union Academy. 

DZ~ALINATION REBEARCH STUDY-WOOLS Hole, Mass., June 19-July 14, 1961; 
Chairman: Dr. Dayton E. Cazritt, Woods Hole Oceanographic Izzstitute, Woods 
Hole, Mass.; Cosponsom: National Academy of Sciences-National Reseazch Council. 
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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 t.he 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 196 1, 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 w.hom 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 Vii 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. 0. 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 
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(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. 

UJIRE~ COSTS SALARY COSTS 

$2,555 
Tmval 9.6% 

------_____ 

Indirect Costs of $4,715 = 17.6% of Total Direct Cost 

Nofot Sosod on Avwago grant of $31,494. 

Figure 1. Distribution of Research Grant Funds, by Type of Expenditure, 
fiscal Year 1967 
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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 
engineexing 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 

Biological and medical sciences: 
Developmental biology. .............................. 
Environmental biology. .............................. 
Genetic biology. .................................... 
Metabolic biology. .................................. 
Molecular biology. .................................. 
Psychobiology. ..................................... 
Regulatory biology. ................................. 
Systematic biology. ................................. 
General biology. .................................... 

Total ............................................. 

Mathematical, physical, and engineering sciences: 
Astronomy .......................................... 
Atmospheric sciences (includes weather modification). ... 
Chemistry ......................................... 
Earthsciences ....................................... 
Engineering sciences. ............................... 
Mathematical sciences. .............................. 
Physics ............................................. 

Total ............................................ 

Social sciences: 
Anthropology ...................................... 
Economics ......................................... 
History and philosophy of science. .................... 
Sociology .......................................... 

Total ............................................ 

Antarctic research (lie and physical sciences). ............. 

Grandtotal ...................................... 

Vumber Amount 

94 $2,395,300 
133 3,039, loo 

86 2,338,300 
100 3,007,200 
117 4,587,600 

78 2,284,540 
118 3,474,060 
178 2,680,825 

51 2,745,980 

955 
- 

26,552,905 

54 2,150,770 
60 3,910,840 

213 6,317,730 
137 4,653,795 
164 7,403,796 
140 4,566,531 
141 6,184,200 

909 35,187,662 
- ill 

a4 
16 
20 
40 

160 

78 
4 

2,102 

1, 397, 300 
600,500 
210,000 

1,245, 700 

3,453, 500 

3,841,770 

69,035,837 
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INSTlTUTlONAL 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 
institutions have been created by the large amount of Federal money that 
thiy 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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1 Five percent of NSF basic research grant payments made to the insti- 

1 

tutionduringtheperiod 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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PrioTo 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: Recr, Johns Hop- 
kins University. Page 78: (top) University of Washington; (bottom) Woods Hole 
Oceanographic Institution. Page 79: Qarke, Woods Hole Oceanographic Institu- 
tion. Page 80: NSF. Page 81: NSF. Page 82: (top left) McDonald Observatory; 
(top right) Kitt Peak National Observatory; (bottom) Ritt Peak National Observa- 
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.) 



Preliminary Examination of Sediment Cores 

A Scripps Institution of Oceanography research 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 

l 

and Government agencies cooperating in the project; detailed analysis will be carried 1 

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 srdiment sample taken 
about 320 feet below the sea floor. 

1 



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 

eight 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 sect0 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. 
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Electron Micrograph of Unbroken DNA Molecule 

.4 significant development in research on DNA has taken place with the develop- 
ment by a Johns Hopkins group of a technique for making electron micrographs 

I 
of DNA molecules. Conventional shadowing of DNA molecules has been replaced 

which highlights the negatively-charged, 

i 

by a staining technique using many1 nitrate. 
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. (Seep. 21.) 

I 
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Wide Variety of Oceanographic Projects Under Way 

The Foundation has given increased support to oceanography, including basic 4 
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 i , 
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 I 
laboratory are on graduate research program grants that assist them to complete f 
their work in marine biology and physical oceanography. !’ 

Shown below is an artist’s conception of the new Woods Hole Ocranographic 
Institution vessel ATLANTIS II, now under construction at the Maryland Ship- 

1 
1 

building & Drydock Co., Baltimore. Sh e will have an overall length of 209 feet, 
8,000-mile cruising range, and accommodations for 28 crew members and 25 scientists. 1 
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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 27?s 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. 



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 for renal and extrarenal salt elim- 
ination and on changes in salt and water 
balance of adult birds during thr 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), thr investigator taps a bein 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. 
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Topographic Surveys of 
Antarctica 

As a key to geographical ant 
geological studies of Antarctica 
topographic engineers of the US 
Geological Survey are conductinc 
an extensive program for mapping 
portions of the continent, under 
NSF grants. Tellurometers am 
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 seen 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 l-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 feet underground beyond 
the 200 feet visible in the photo. The observing room is also underground. 
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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 NRA0 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. 



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. 

Tl$v *, I.. I, .) 

. 
* 

1 . ..., 
1 $. -1, .b y+” Recent experiments have shown that 

c, spores of the ergot fungus germinate readily 
in guttation water from rye (above), which 
is susceptible to the fungus, but do not 

h 
germinate readily in guttation water from 
wheat, which is resistant. The electron 
micrograph [left) shows such spores 

. 9 after a 24-hour germination period. (See 
p. 21.) 
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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 abiity 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 enginee’r- 
ing by securing the active participation and cooperation of expert s&n- 
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. 



7. Improving the scientific literacy of the American public. 
Support for the programs to achieve these goals totaled $70 million 

in fiscal year 196 l-slightly more than in the previous year. 

Fellowship Progmms 

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 2.4% Cellowship Programs, 1961 

Number of 
applicants 

Number of 
awards 
offered 

Graduatefellowships ................................ 
&operative graduate fellowships. ..................... 

Summer fellowships for graduate teaching assistants. ..... 
Postdoctoral fellowships. ............................. 

Senior postdoctoral fellowships. ....................... 

Science faculty fellowships ............................ 

Summer fellowships for secondary school teachers ........ 

4,875 
3,241 
1,366 

656 
275 
754 

1,866 

1,536 
1,100 

625 
235 

91 
285 
324 

Totals ....................................... 13,033 4,196 

The4,196awardsofferedinfiscalyear1961 atacostof$14.1 million 
represent an increase of 187 over the number offered in the previous 

Yf=- 
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. 

NATO fellowships ..................... 151 

I I 

67 43 

OEEC fellowships ..................... 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 196 1. 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 collegiate level 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 pas- 
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 196 1. 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 

a8 

9 
t 
I 

1 

t 

1 
3 
I 

I 
e 

! 

1 
I. 
1 

1 
I I 

I ‘1 
I 

! 
E 

I 
1 I 

I 



9 
t 
I 

1 

t 

1 
3 
I 

I 
e 

! 

1 
I 
1 

1 
I I 

I ‘1 
I 

! 
E 

I 
1 I 

I 

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. All applications are forwarded to the Founda- 
tion for 6nal 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 institutlx 

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 j 
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 session 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- 
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 example, that a signi& 
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 ond 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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Fields 

Anthropology. .......... ........ 
Biology. ............... . . . ........ 
Radiation biology. ...... . ........ 
chemistry. ............. . . . ........ 
Earth Kiencca. ......... . ........ 
General science. ........ . . . ........ 
Mathallatic3. ........... . . . ........ 
Physics. ................ . . . . . . . . . . . 
EllgineuiIlg ............ . . . . . . . . . . . 
Isotope technology ....... 

~eychokY .......................... 
History and philosophy of science. ...... 
Multiple fields. ...................... 

Totals ........................ 

1 
28 
13 
23 
16 
16 
90 
16 

. . . . . . . . . . . 

. . . . . . . . . . . 
1 

. . . . . . . . . . . 
129 

333 

- 

-- 

-- 

- 

college 
teacher8 

High school 
and coUcgc 

teachem 

. . . . . . . . 

1 . . . 
5 
6 
3 
2 . . . 

. . . . . . 
4 

. . . . . . . . . 
2 
2 
4 

. . . . . . . . . 

.* . . . . . . . 
7 

2 1 
11 . . . . . . . . . . . . 

5 . . . . . . . . . . . . 
. . . . . . . . . . . . . . . . . . . . . . . 

2 . . . . . . . . . ..a 
1 5 

42 21 

About 2 1,000 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 lnsfifufes 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 lnsfltufes for Technical lnsfifufe 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 leachers 

There were 23 short conferences for college teachers supported in 
the summer of 1961 with places for 687 participants. These confer- 
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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 1960-6 1 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 t.he 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 personsbe competent in their subjects. 

The Foundation made 9 grants in 196162 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-SERWCE 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 1960-6 1 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-timebasis, master’s 
degree programs essentially equivalent to those developed in academic 
year and summer institutes. 

About two-fifths of the institutes are directed toward subje,ct 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 lnsfifufes 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 1960-61 the Foundation supported 13 institutes 
of this type, with approximately 400 teachers, supervisors, and principals 

95 



. 

participating. The 196 l-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 centexx 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 t.he 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. 

Vlslflng Scientists (Secondary SchoolsJ 

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 teaoher. 
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%kMifk societies in various disciplines plan, establish, and adminis& 
the associated projects. 

In fiscal year 1961, two grants were made. These grants, along with 
one grant made in 1960 and continuing in 196 1, will provkk for 1,Cl60 

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--6O,OOO 
Inexpensive Science Library-50,000 
Elementary School Book List-65,OOO 
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 ~XC& 
lent potential for becoming creative scientists--and to help 
these students identify their own interests, abilities, and 
lhitdiOIl!3. 
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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 scientists. Some programs combine elements of both 

types. I The 168 grants made in fiscal year 196 1 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 196 1. 

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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activities designed to provide special opportunities for the scholarly 
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 outstanding 
undergraduates. 

Undergraduate Research Participation 

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 experience in a variety of scientific disciplines, including 
certain of the social sciences and experimental psychology. 

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 abiity 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 predoctor~ ad 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 196 1 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 Particfpafion for Coflege 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 lii- 
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 
supeNisolx 

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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high schools resulting from thii program should lead to better prepara- 
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 5 1 grants made in this program in 196 1 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 
for high 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 biomedical 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 
w,hich 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 Scienfisfs 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. 
It 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 diitinguished 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, seminam, 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 dkxrnination 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 pementa- 
tions on science subjects. 

A total of 13 grants were made during fiscal year 196 1. 

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 Htgh 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 UnivenGty 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 1960-6 1. 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 
preach 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 frhn 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 Caliiornia. 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 II 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 modem coumes 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 schoo4 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 l-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 matha 
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 University 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 specialists as may be 
required. Support is provided only for research and development; the 
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 projects 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 teachmg 

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 and 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 TECHNiCAl 
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 1 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 ScientiJic Manpower Bulletin No. 12, was first released at 
the American Association for the Advancement of Science annual meet- 
ing in December 1960. For the fnst 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 rocictica include the: American Chemical Society, American Geolog- 
ical Institute, American Institute of Biological Sciences, American Institute of Phya- 
ia, Amtican Mathematical Society, American Meteorological Society, American 
Psychological Association, and Federation of American Societica for Experimental 
Biology, and through these organizations about 200 qm%izcd rocieties. The U.S. 
Public Health Service coopcrater in the regirtration of sanitary engineem. 
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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 
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Total, all scientists. ......................... 

Men. ........ ................................... 
Women ........................................... 

Highest Degree 
Nodegree ........................................ 
Bachelor's ......................................... 
Master’s ......................................... 
Medicaldegree ................................... 
Ph.D.orquivalent ............................... 

Age Groups 
20-29 ........................................... 
30-39 ........................................... 
40-49 ........................................... 
m-59 ........................................... 
60andover ...................................... 

Professional Experience 
1 yearorless ..................................... 
24years ........................................ 
5-9year.9 ........................................ 
10-14 years ....................................... 
15-19years ....................................... 
200rmoreyears.. ................................ . 

Type of Employer 

Educational institutions ............................. 
Federal Government. .............................. 
State and local government .......................... 
Nonprofit organizations. ............................ 
Business, industry, and self-employed. ................ 
GommissionedCorps,PHS .......................... 
Military service .................................... 
other employers ................................... 

11-i 

L 959 mediar 1960 median 
Foss income salary 

$10,000 $9,000 

10,000 
7,000 

9,000 
7,000 

9,000 
9,000 
9,000 

14,000 
10,000 

8,000 
9, 000 
8,000 

12,000 
10,000 

6,000 7,000 
9,000 9,000 

11,000 10,000 
12,000 11,000 
12,000 11,000 

5,000 
7,000 
8,000 

10,000 
11,000 
12,000 

9,000 
9,000 
8,000 

10,000 
10,000 
10,000 

8,000 
10,000 

6,000 
7,000 
8,000 

10,000 
10,000 
12,000 

8, ooo 
9,000 
8,000 

10,000 
10,000 

9,000 
7,000 
9,000 



Table 3.4edian 1960 Salary Rates and Median 1959 Gross Profes- 
sional income Reported by Scientists-Continued 

Work Activity 

Management or administration. ...................... s12,ooo s12,ooo 
Research, development or design. ..................... 9,000 9,000 
Teaching .......................................... 9,000 8,000 
Production and inspection ............................ 8,000 8,000 
Other activities. .................................... 9,000 8,000 

1959 median 1960 median 
gross income salary 

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 . . .” Thii 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 annua.I 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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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 Covermnent 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, Recmit- 
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 19.59 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 engineen 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 2959-Presents information on 
the empIoyment phms 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, se& 
citizenship, and marital status. 

Scientific Manpower, 2960-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 Seiem~ in 
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Combined 

Field of doctorate 

Allsciences...................... 

Physical sciences. ...................... 
Geology ........................... 
Mathematics. ...................... 
Physics ............................ 
chemistry ......................... 
Engineering. ..................... 

Behavioral sciences. .................... 
Psychology. ....................... 
Anthropology. ..................... 

Lifesciences ........................... 
Physiology and related. ............. 
Microbiology. ..................... 
Genetics. ......................... 
Zoology ........................... 
Botany and phytopathology .......... 
Agriculture and related. ............ 
Biochemistry. ...................... 
Medical sciences. .................. 
Miscellaneous life sciences. .......... 

New York, December 1960. The conference theme was “Developing 
Student Interest in Science and Engineering.” 

Table 4.-Baccalaureate to Doctorute lime Lapse and Years of Profes- 
sional Experience, by Fields of Science, 1958 and 1959 Doctorates 

Mean time 
lapse in 

Ye= 

Median 
years of 

predoctoral 
professional 
experience 

Time lapse 
minus years 

of experi- 
ence 

3.2 8.1 4.9 

7.5 4.8 
8.6 4.6 
8.1 4.3 
7.5 4.9 
6.5 5.0 
8.3 3.9 
9.4 5.4 
9.3 5.2 

10.7 7.4 
8.6 5.0 
8.6 5.2 
8.5 4.9 
8.5 5.3 
9.0 5.5 
8.2 4.6 
8.4 4.3 
7.7 5.0 
9.3 3.9 
9.0 5.1 

2.7 
4.0 
3.8 
2.6 
1.5 
4.4 
4.0 
4.1 
3.3 
3.6 
3.4 
3.6 
3.2 
3.5 
3.6 
4.1 
2.7 
5.4 
3.9 

Scientific and Technical Personnel Employed by State Governments, 
2959-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 s&mists 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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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 
i&xl year involved funds in excess of the total 1961 allotment for that 
purpose. Little evidence is in sight of any levelling ofI 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 Govem- 
ment, or of mixed public and private origin. The Foundation’s con- 
duct of its coordinating role takes two basic forms--o ne of which has 
received insufficient emphasis in past reports on the program. This 
aspect is the coordinating effect inherent in almost everythiig it does. 
For example, before the Foundation awards a grant for documentation 
research or publication, its action typically is preceded bby 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 6 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 t.he 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 abe 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 196 1 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-Gational 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- 
em 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 thii 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 servicq’ or could be 
met by proposed new methods. 

Every indication points to the fact that scientifk and technical infor- 
mation is growing in total volume and diversity of form and subject 
matter at a rate faster than it can be efktively collected, organized, and 
dkemiuated. 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 196 1 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 conmumication in psychology, 
in&&ng studies of psychologists’ use of information, the functions and 
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&ectiveness of journal and abstracting/indexing publications, and the 
role of nonwritten scientific communication and meetings. The study 
will provide for experimentation with a sear&ing 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. 



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 mat,hematical 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. 
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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 ul& 
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, A Survey of Computer Programs for Chen&A 
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, t.he 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 Scientifk 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 this second 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 diierent 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 publiig a number of significant single items which 
could not have been published without subsidy, induding 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 t.he 83d Congress. 

TRANSLATION OF SOVIET SCIENTIFIC LITERATURE 

The translation of key Soviet journals, selected articles, and books and 
monographs was continued during the 196 1 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 3 1,000 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 t.he 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 Congre&‘) . 

PUBLIC LAW 480 TRANSLATION ACTlVlTlES 

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 Se&o-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- 
eight 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 thii 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 196 1, 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 S~III- 

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 t.he 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 Technological Information in the 
U.S.S.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 6e 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 IL and III; Federal Communica- 
tions co mmission; 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. 



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 aRain 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 

’ JP a anese 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. 

INWRNATIONAL SCIENCE SUPPORT PROJECTS 

Foreign Science Evaluation 

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 Con&ion National 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 National 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 0. 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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t&z 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 Program 

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 IMPROVEMENT PROGRAM 

In 196 1, 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 t.he Foundation has been providing backstopping on 
behalf of the United States to the science programs of the Organization 
for European Economic Cooperation, an l&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 196 1, as in previous years, NSF has continued liaison 
responsibiities 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 t.he 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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MEASURING AND APPRAISING THE NATIONAL INVESTMENT 
IN SCIENCE 

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 immediately 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. 

During the past year three major policy reports indicated public 
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). 

lGods for Amrricons, The American Assembly, Columbia University (1960), 
Prentice-Hall, Inc. 
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The President’s Science Advisory Committee in a later report 
1 stated: t 

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.s 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.” 

‘Sciantific PTO~TYCSS, ths hivcrsiti6s, and thr F6d6Td GOV6rmn6nt, The white 
House (1960), Washington 25, D.C.; Supt. of Documents, U.S. Government Print- 
in Office. 

8 See also part I of this report for other discussions of this publication. 
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‘able 5.4nvestment in Basic Research and Education in Science and 
Engineering, 1961 and 1970 

Zolleges and universities: 
Professional staff: 

Full-time equivalent number of 
pefsonnel .................. 

Salaries. ................... 
Assisting stag. 

Full-time equivalent number of 
&fsonnel .................. 

Salaries. ................... 
Operating and overhead expenses. . 
Information. .................... 
Equipment. .................... 
Facilities. ..................... 

Actual total. ................. 

Rounded total ............... 
Secondary schools. ................. 
Elementary schools. ................ 
%her nonprofit institutions. .......... 
‘ndustry ............................ 
?ederal Government. ................ 

Totals for 1961 (in billions) ..... 

- 

1 

1961 

loo, OOCJ 

MiNiaS 
$800 

- 

- 

- 

- 

loo, ooo 
$425 
$648 
$36 
$80 

$150 

$2,139 

BiNiO#S 
$2. 1 
$2. 2 
$0. 4 

. . . . . . 

. . . . . . . 

. . . . . . . 

$4.7 

Education in science 
and engineering 

1970 

Required] 

175,000 

Ma.o6r 
$2,100 

175,000 
$1,100 
$1,700 

$90 
$200 
$350 

$5,540 

BiUOW 
$5. 5 

. . . . . . . . . 
. . . . . . . . . 

. . . . . . . . 

. . . . . . . . 

. . . . . . . . 

,..... 

- 

Basic research 

1961 1970 

Required) 

45, ooo 85,000 

Milk iwlIi6ar 
$345 $970 

3% ooo 
$158 
$227 

$33 
$30 
885 

-- 

$878 

BiUimr 
$0.9 

. . . . . . . 

65,000 
$450 
$665 

$95 
$180 
$360 

$2,720 

BIlllmr 
$2. 7 

. . . . . . 
$0. 1 
to. 5 
$0. 3 

$1. a 

. . . . . . . . . 
. . . . . . . . . 
. . . . . . . . . 
, . . . . . . . . 
, . . . . . . . . 

, . . . . . . . . 

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 1960-61 from $5.2 billion in 1953-54. 
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Notor A hyphenated year is employed to take account of the varying Rscal and business 
yoarr of the many respondents. 

Each nongovernmental so&or includes funds for Fedora1 contmct rawarch contorr admin- 
lrtwwd by organizations under contmct with kdeml agencies. 

Source National Science Foundatlon. 

Figure 6. Funds Used for Performance of Research and Development 
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 economy, 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 performance of research and development 
for that year. On the basis of these reports from performers and 
similar data from previous years, one can generalize that the relative 
roles of the sectors as performers and as sources have remained about 
the same for the past 5 years. 



lNSlllOllONS b 7 

a. Each nongovommontal sector includes funds for Fedawl contmct research centers ad- 
ministered by organizations under contmct with Fedeml agencies. 

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

Note: All data am bared on reports by performon. 
Source: National Science Foundation. 

Figure 7. Intersectoral Transfers of Funds Used for Performance of 
Research and Development, 7 95960 

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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Note: A hyphenated year is employed to take account of the varying tlscal and business 
years of the many respondents. 

Each nongovernmental sector includes funds for Federal contract research centers admin- 
istered by organizations under contract with Fedeml agencies. 

Source: Notional Science Foundation. 

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, t.he 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- t 

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. T.hese 
studies are expanding to consider the relation of the various components i 

of science and technology to each other, such as research and develop- 
ment, the education of scientists and engineers, the utilization of pnr 
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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 researc,h 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 rcla- 
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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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 

I 
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A. OPfRATlN6 EXPENDITURES FOR SEPARATELY B. CAMAL EXPEWDlTllRES FOR RESEARCH 
BUMTED RESEARCH AND OEVELOPMENT AND OEVELOPWENT 

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 15 percent). 
e. 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. 1 la 
andb). 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 
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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 
1959 (actual) 

FISCAL YEAR 
1960 ~rstlmatrd) 

FISCAL YEAR 
1961 (estimated) 

0 200 400 600 
millions of dollars 

000 1,000 

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

Figure 1 la. Federal Obligations for Basic Research, by Performer, 
Fiscal Year 1959-61 

EXTRAMURAL 

Source: National Science Foundation (based on Federal Funds for Science 1x1. 
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Figure 11 b. 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 SCIENCE BOARD 

Terms expire May IO, 1962 

*RUFUS E. CLEMENT, President, Atlanta University, Atlanta, Ga. 
LAURENCE M. GOULD, President, Carleton College, Northfield, Minn. 
PAUL M. GROSS (Vice Chairman of the Board), William Howell 

Pegram Professor of Chemistry, Duke University, Durham, N.C. 
GEORGE D. HUMPHREY, President, The University of Wyoming, Lara- 

mie, Wyo. 
EDWARD J. MCSHANE, Professor of Mathematics, University of Virginia, 

Charlottesville, Va. 
*FREDERICK A. MIDDLEBUSH (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. 

*EDWARD L. TATUM, Member, The Rockefeller Institute, New York, 
N.Y. 

Terms expire May IO, 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. DUBRIDGE, President, California Institute of Technology, Pasa- 
dena, Calif. 

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

KEVIN MCCANN, President, The Defiance College, Defiance, Ohio 
JANE A. RUSSELL, Associate Professor of Biochemistry, Emory Uni- 

versity, Atlanta, Ga. 
PAUL B. SEARS, Professor Emeritus, Conservation Program, Osborn 

Botanical Laboratory, Yale University, New Haven, Corm. 
ERNEST H. VOLWILER, Chairman of the Board, Abbott Laboratories, 

North Chicago, Ill. 
MALCOLM M. WILLEY, Vice President, Academic Administration, Uni- 

versity of Minnesota, Minneapolis, Minn. 

*Member of the Executive Committee. 

157 



Terms expire May 10, 1966 

W. 0. BAKER, Vice President-Research, Bell Telephone Laboratories, 
Inc., Murray Hill, N. J. 

CONRAD A. ELVEHJEM, President, The University of Wisconsin, Madi- 
son, Wis. 

THE REVEREND THEODORE M. HESBURGH, C.S.C., President, Uni- 
versity of Notre Dame, Notre Dame, Ind. 

WILLIAM V. HOUSTON, Chancellor, William Marsh Rice University, 
Houston, Tex. 

JOSEPH C. MORRIS, 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. RUBEY, Professor of Geology and Geophysics, Department 
of Geology and Institute of Geophysics, University of California, Los 
Angeles, Calif. 

ERIC A. WALKER, President, The Pennsylvania State University, Uni- 
versity Park, Pa. 

* * + * 46 * * 
ALAN T. WATERMAN (ex officio), Director, National Science Founda- 

tion, Washington, D.C. 

STAFF** 

Office of the Director 

Director ____________________---------. ALAN T. WATERMAN 
Executive Assistant __________________ FRANK C. SHEPPARD 
Research Assistant ___________________ LEE ANNA EMBREY 
Special Assistant- __________________ -_ J. WALLACE JOYCE 
Administrative Assistant and Secretary, E. VERNICE ANDERSON 

National Science Board. 
Associate Director (Research) ___________ RANDAL M. ROBERTSON 

Special Assistant ____________________ ROBERT W. JOHNSTON 
Associate Director (Planning) _____ - ______ RICHARD H. BOLT 
Associate Director (Administration) ___---_ PAUL A. SCHERER 
Associate Director (Educational and Inter- HARRY C. KELLY 

national Activities). 
Special Assistant _____________________ HOWARD F. FONCANNON 

General Counsel _______ - ______________ WILLIAM J. HOFF 
Deputy General Counsel ______________ CHARLES B. 

RUTTENBERG 
Public Information OJicer ______________ CLYDE C. HALL 
Head, O&e of Scientific Exhibits----,-,, GEORGE J. R~THWELL 

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

Assistant Director ______________________ HARVE J. CARLSON 
Special Assistant -__________________ Dnr~ LEE RAY 
Program Director for: 

Facilities and Special Programs--,,-,- JACK T. SPENCER 
MARY J. GREENBAUM 

Developmental Biology _____________ MEREDITH N. RUNNER 
MARY L. PARRAMORE 

Environmental Biology _____________ GEORGE SPRUGEL, JR. 
JOSEPHINE K. 

DOI-IERT~ 
Genetic Biology ___________________ DEAN R. PARKER 

PAULINE B. SHAPARD 
Metabolic Biology _________________ AUBREY W. NAYLOR 

MARIE L. HESSELBACH 
Molecular Biology _________________ WILLIAM V. CONSOLAZIO 

ESTELLA K. EN~EL 
Psychobiology,--- _________________ HENRY S. ODBERT 

PAUL G. CHEATHAM 
Regulatory Biology ________________ DAVID B. TYLER 

H. JEANETTE RUTH 
Systematic Biology _________________ DAVID D. KECK 

J. FRANCES ALLEN 
MARY R. DAWSON 

Division of Mathematical, Physical, and Engineering Sciences 

Assistant Director ______________________ GEOFFREY KELLER 
Deputy Assistant Director- ____________ RAYMOND J. SEEGER 

(On leave) 
Section Head for Engineering----,,,-- SAMUEL SEELY 

RALPH H. LONG, JR. 
ANDREW W. SWAW 
FRANCIS J. 

Z~MERMANN 
MICHAEL P. GAUS 

Program Director for: 
Astronomy ____________________---, GERARD F. MULDERS 

MARJORIE WILLIAMS 
Atmospheric Sciences ______________ EARL G. DROESSLER 

EDWARD P. TODD 
FRED W. WHITE 
(On leave) 

- 
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Chemistry ___________________----- WALTER R. KIRNER 
ALEX KOTCH 
OREN F. WILLIAMS 

Earth Sciences ____________________ WILLIAM E. BENSON 
JOHN LYMAN 
ROY E. HANSON 
RICHARD G. BADER 

Mathematical Sciences ______________ ARTHUR GRAD 
MATTHEW P. 

GAFFNEY, JR. 
SAMUEL PERLIS 

Physics ____ - ____________________-. J. HOWARD MCMILLEN 
WAYNE R. GRUNER 
WILLIAM N. ELLIS 
C. EUGENE HUNTING 

Division of Social Sciences 

Assistant Director-- ---_-------------- HENRY W. RIECKEN 
Program Director for Anthropology and ALBERT C. SPAULDING 

Philosophy of Science. 

Division of Scientific Personnel and Education 

Assistant Director __________-______--__ BOWEN C. DEES 
Deputy Assistant Director _~~~~~__~~~~ - KEITH R. KELSON 
Section Head for Fellowships--__------ THOMAS D. FONTAINE 

Graduate Fellowships -__--_____---- HARRY M. DOUKAS 
Summer and Cooperative Fellowships- M. HALL TAYLOR 

Section Head for Institutes ___--______- GEORGE BURNS 
Summer Institutes _______-_________ WILLIAM E. MORRELL 
Academic Year Institutes ___________ C. RUSSELL PHELP~ 
College and Elementary Programs---- PAUL R. SHAFFER 

Section Head for Special Projects in Sci- 
ence Education. 

JAMES S. BETHEL 

Advanced Science Education------- ARTHUR W. KENNY 
Undergraduate Science Education---- LEWIS N. PINO 
Secondary School Student Science HOWARD J. HAU~MAN 

Education. 
Section Head for Course Content Zm- CHARLES A. WHITMER 

provement. 
Section Head for Scientific Personnel and 

Education Studies. 
THOMAS J. MILLS 

National Register of Scientific and MILTON LEVINE 
Technical Personnel. 

Manpower Studies (Clearinghouse)-, ROBERT W. CAIN 
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Office of Antarctic Programs 

Head -----_-_---______--------------. THOMAS 0. JONES 
Special Assistant ____________________ HENRY S. FRANCIS, JR. 

Chief Scientist, U.S. Antarctic Research A. P. CRARY 
Program. 

Special Assistant to Chief Scientist-,-,-, RORERT W. MASON 
Program Director, Field Requirements GEORGE R. TONEY 

and Coordination. PHILIP M. SMITH 
KENNETH N. 

MOULTON 
ROBERT R. 

HINCHCLIFFE 
Vessel Coordination Oficer ____________ JOHN T. CROWELL 
Geodetic Liaison Officer ______________ WALTER R. SEELIG 

Office of Institutional Programs 

Head ________________________________ HOWARD E. PAGE 
Deputy Head _______________________ DENZEL SMITH 
Program Management Officer-,------- ELMER HAVENS 
Program Director for: 

Life Sciences Facilities ______________ JOSHUA M, LEISE 
LOYAL G. GOFF 
GEORGE A. LIVINGSTOT; 
CHARLES H. CARTER 

Physical Sciences Facilities ________-_ RICHARD A. CARRIGAN 
ISRAEL WARSHAW 
RALPH G. WHITE 

Institutional Grants ______________-_ (VACANT) 
MURIEL GREENHILL 

Science Resources Planning Office 

Associate Director (Planning) ______-__ RICHARD H. BOLT 
Associate O&e Head- ____________--- LEONARD KAREL 

Office of Science Information Service 

Head-------------------------------- 
Deputy Head ________________- - __-- - 
Science Liaison Oficer ______________- 
Special Assistant for: 

Library Resources _____________ -___ 
Operations _______________________ 
Studies ____________________------. 

BURTON W. ADKINSON 
BERNARD M. FRY 
DWIGHT E. GRAY 

MORTON V. MALIN 
RALPH H. SULLIVAN 
FRANCIS G. NAUGHTEN 
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Program Director for: 
Documentation Research ____________ HELEN L. BROWNSON 

EDWARD M. 
MCCORMICK 

RICHARD SEE 
Foreign Science Information---,,,--- FERGUS J. WOOD 

PAUL S. FEINSTEIN 
&TA G. LIEPINA 
KARL E. OLSON1 
WILLIAM E. SIEVERS 

Research Data and Information Serv- CHARLES M. STEARNS 
ices.. GORDON B. WARD 

WILLIAM A. CREAGER 
Support of Scientific Publications-,,-- RALPH E. O’DETTE 

ILEEN E. STEWART 
ALLEN J. SPROW 

Office of International Science Activities 

Head ____ - ___________________________ ARTHUR ROE 
Deputy Head ----------------------- PHILIP W. HEMILY 

Office of Economic and Statistical Studies 

Head _________-___------------------- JACOB PERLMAN 
Special Assistant for Program Activities-- THEODORE Suwn- 

UNGER 
Program Director for: 

Foreign Studies____,-------------- LAWRENCE A. SEYMOUR 
Government Surveys---------------’ BENJAMIN L. OLSEN 
Industrial Surveys ____-_ -- ------ --- KENNETH P. SANOW 
Universities and Other Nonprofit In- OSCAR H. LEVINE 

stitutions Surveys. 
Data Coordination and Integration--- KATHRYN S. ARNOW 
Science Organization and Adminis- ZOLA BRONSON 

tration. 
Economic Studies of Research and De- HERMAN I. LIEBLING 

velopment. 

Administration 

Associate Director (Administration) _____- PAUL A. SCHERER 
Assistant to the Associate Director,------ MILLER F. SHURTLEFF 
Administrative Services Officer--,------ HOWARD TIHILA 
Grunts Administrator __-___________ -- PAUL A. BARRON 
Personnel Officer-,- -__-_---_________ CALVIN C. JONES 
Head, Organization and Management PHILIP SCHMIDT 

Stafl 
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Comptroller __________________________ AARON ROSENTHAL 
Budget O&er ________________---- -- LUTHER F. SCHOEN 
Finance Oficer _____________ - _______ EDWARD B. GARVEY 
Head, Znternal Audit Stan ____________ W. G. KENER 

ADVISORY 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. 
PHILIP HANDLER, Department of Physiological Chemistry, Duke University, Durham, 

N.C. 

Hill, N.C. 
MARY I. BUNTINO, President, Radcliffe College, Cambridge, Mass. 
BRYCE L. CRAWFORD, Jr., Dean, The Graduate School, University of Minnesota, 

Minneapolis, Minn. 
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LYLE H. LANIER, Department of Psychology, University of Illinois, Urbana, Ill. 
C. N ‘. H. LONO, Department of Physiology, Yale University, New Haven, Conn. 
c. P. OLIVER, Department of Zoology, University of Texas, Austin, Tex. 
FRANK W. PUTNAM, Department of Biochemistry, University of Florida, Gainesville, 

Fla. 
H. BURR STEINBACR, Department of Zoology, Division of Biological Sciences, Uni- 

versity of Chicago, Chicago, Ill. 
KENNETH V. TKIMANN (Chairman), The Biological Laboratories, Harvard Uni- 

versity, Cambridge, Mass. 

Divisional Committee for Mathematical, Physical, and Engineering Sciences 

PAUL D. BARTLETT (Chairman), Department of Chemistry, Harvard University, 
Cambridge, Mass. 

PAUL F. CHENEA, Head, School of Mechanical Engineering, Purdue University, 
Lafayette, Ind. 

RICHARD COURANT, Institute of Mathematical Sciences, AEC Computing Center, 
New York University, New York, N.Y. 

JOHN R. DUNNINO, Dean, School of Engineering, 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, 

Ill. 
FREDERICK SEITZ, Head, Department of Physics, University of Illinois, Urbana, Ill. 
ALBERT E. WHITFORD, Director, Lick Observatory, Mount Hamilton, Calif. 

Divisional Committee for Social Sciences 

LEONARD S. COTTRELL, Social Psychologist, Russell Sage Foundation, New York, N.Y. 
FRED EOOAN, Department of Anthropology, University of Chicago, Chicago, Ill. 
JOHN GARDNER, President, Carnegie Corporation, New York, N.Y. 
PENDLBTON HERRINO (Chairman), President, Social Science Research Council, New 

York, N.Y. 
JOSEPH SPENOLER, Department of Economics, Duke University, Durham, N.C. 
S. S. WILKS, Department of Mathematics, Princeton University, Princeton, N.J. 
LOGAN WILSON, President, American Council on Education, Washington, D.C. 
DAEL WOLPLE, Executive Officer, American Association for the Advancement of 

Science, Washington, D.C. 

Divisional Committee for Scientific Personnel and Education 

DONALD B. ANDERSON, Provost, Consolidated University of North Carolina, Chapel 



MARX INORAAAM, Dean, College of Letters and Science, University of Wisconsin, 
Madison, Wis. 

THOMAS LAURITSEN, Professor of Physics, California Institute of Technology, Pas- 
adena, Calif. 

KATHARINE E. MCBRIDE, President, Bryn Mawr College, Bryn Mawr, Pa. 
HAROLD W. STOKE, President, Queens College, Flushing, N.Y. 
RALPH W. TYLER, Director, Center for Advanced Study in the Behavioral Sciences, 

Stanford, Calif. 
HARRY A. WINNE (Chairman), Vice President in Charge of Engineering (Retired), 

General Electric Company, Schenectady, N.Y. 

Advisory Committcs on Infsmational Science Activitius 

J. DOUGLAS BROWN, Dean of Faculty, Princeton University, Princeton, N.J. 
CHARLES DOLLARD, North Bennington, Vt. 
J. GEORGE HARRAR, Vice President, The Rockefeller Foundation, New York, N.Y. 
CARROLL A. HOCHWALT, Vice-President, Monsanto Chemical Company, St. Louis, 

MO. 
JOSEPH KOEPPLI, Gates and Crellin Laboratories of Chemistry, California Institute 

of Technology, Pasadena, Calif. 
HAROLD W. STOKE, President, Queens College, Flushing, N.Y. 
MERLE A. TUVE, Director, Department of Terrestrial Magnetism, Carnegie Institu- 

tion of Washington, Washington, D.C. 
CARROLL L. WILSON, School of Industrial Management, Massachusetts Institute of 

Technology, Cambridge, Mass. 

Sciencs Information Council 
Bovn CAMPBELL, President, Mississippi School Supply Co., Jackson, Miss. 
VERNER W. CLAPP, President, Council on Library Resources, Inc., Washington, D.C. 
JOHN M. Fooo, Director, Morris Arboretum, Philadelphia, Pa. 
*GAYLORD P. HARNWELL, President, University of Pennsylvania, Philadelphia, Pa. 
GEORGE A. HAWKINS, Dean of Engineering, Purdue University, Lafayette, Ind. 
ELMER HIJTCHISSON, Director, American Institute of Physics, New York, N.Y. 
*RICHARD L. KENYON, 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. 
JOHN W. MAUCHLY, 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. 
*JOHN W. TUKEY, Department of Mathematics, Princeton University, Princeton, 

N.J. 
JOSEPH L. VAUOHAN, Chancellor for Community Colleges, University of Virginia, 

Charlottesville, Va. 
W. BRADFORD WILEY, President, John Wiley 8 Sons, Inc., New York, N.Y. 
**FREDERICK Y. WISELOOLB, 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. ADKINSON, Head, Office of Science Information Service, National Sci- 
ence Foundation, Washington, D.C. 

FOSTER E. MOHRHARDT, Director of the Library, U.S. Department of Agriculture, 
Washington, D.C. 

L. QUINCY MUIPORD, The Librarian of Congress, Library of Congress, Washington, 
D.C. 

*New Member, appointed to 4-year term, March 3 1,196 1 
**New Member, appointed to 6ll unexpired term of William 0. Baker now on 

National Science Board-2-year term, March 3 1,196 1 
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FRANK B. ROOERS, Director, National Library of Medicine, Public Health Service, 
Department of Health, Education, and Welfare, Washington, D.C. 

Advisory Committcc for Economic and Statistical Studias on Science and Tschnology 
GERHARD COLM, Chief Economist, National Planning Association, Washington, D.C. 
EVERETT M. KASSALOW, Director of Research, Industrial Unions Department, AFL- 

CIO, Washington, D.6 
JOHN W. KENDRICK, Professor of Economics, George Washington University, Wash- 

ington, D.C. 
WAYNE E. KUHN, Manager, Technical and Research Division, The Texas Company, 

New York, N.Y. 
ALBERT RUBENSTEIN, Professor of Industrial Engineering, Northwestern University, 

Evanston, Ill. 
HERBERT STEIN, Director of Research, Committee for Economic Development, Wash- 

ington, D.C. 
CHARLES E. MACK, Jr., Chief of Research, Grumman Aircraft Engineering Corpora- 

tion, Bethpage, Long Island, N.Y. 
L. W. SCHULTZ, Professor of Economics, University of Chicago, Chicago, Ill. 
RALPH J. WATKINS (Chairman), Director of Economic Studies of The Brookinga 

Institution, Washington, D.C. 

Advisory Committcs for ths 0fiCS of znstitutional Programs 

FRED CARRINOTON COLE, (Chairman Pro Tern), President, Washington and Lee 
University, Lexington, Va. 

BRYCE L. CRAWFORD, Jr., Dean, The Graduate School, University of Minnesota, 
Minneapolis, Minn.. 

JOHN RAY DUNNXNO, Dean, Faculty Engineering, Columbia University, New York, 
NV *..-. 

GEORGE W. GREEN, Vice-President for Business Affairs, California Institute of Tech- 
nology, Pasadena, Calif. 

GEOROE ANDREW HAWKINS, Dean of Engineering, Purdue University, Lafayette, Ind. 
ROBERT WORTH HIATT, Dean, Graduate School and Director of Research, University 

of Hawaii, Honolulu, Hawaii 
PRANK WILLIAM PUTNAM, Head, Department of Biochemistry, College of Medicine, 

University of Florida, Gainesville, Fla. 
DAEL WOLPLE, Executive Officer, American Association for the Advancement of 

Science, Washington, D.C. 

165 



ADVISORY PANELS 

Advisory Pan61 for Anthropology and th6 
History and Philosophy of Scisnca 

MAX BLACK, Department of Philosophy, 
Cornell University, Ithaca, N.Y. 

MARSHALL CLAOETT, Department of the 
History of Science, University of Wis- 
consin, Madison, Wis. 

HOMER G. BARNETT, Department of An- 
thropology, University of Oregon, 
Eugene, Oreg. 

JOSEPH H. GREENBERG, Department of 
Anthropology, Columbia - University, 
New York, N.Y. 

ROBERT WAUCHOPE, 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. BIDELMAN, Lick Observatory, 
Mt. Hamilton, Calif. 

BERNARD F. BURKE, Carnegie Institution 
of Washington, Washington, D.C. 

ARTHUR D. CODE, Washburn Observa- 
tory, Madison, Wis. 

WALLACE J. ECKERT. Watson Scientific 
Computig Laboratory, New York, 
N.Y. 

JOHN W. EVANS, Sacramento Peak Ob- 
servatory, Sunspot, N. Mex. 

THOMAS GOLD, Department of Astron- 
omy, Cornell University, Ithaca, N.Y. 

JOHN S. HALL (Chairman), Lowell Ob- 
servatory, Flagstaff, Ariz. 

EUGENE N. PARKER, Enrico Fermi Insti- 
tute, University of Chicago, Chicago, 
Ill. 

Advisory Panel for Atmospheric Sciences 

THOMAS F. MALONE, Director of Re- 
search, Travelers Insurance Company, 
Hartford, Conn. 

WALTER H. MUNK, Professor of Geo- 
physics, University of California, 
La Jolla, Calif. 

ALAN-H. .SHAPLEY, Radio Propagation 
Phvsics Division. National Bureau of 
Standards, Boulder, Colo. 

VERNER E. SUOMI, Professor of Meteor- 
ology, University of Wisconsin, Madi- 
son, Wis. 

ARTHUR H. WAYNICX (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. 

Advisory Pan61 for Courss Content 
Zmprovcment Section 

LOUIS T. BENEZET, President, Colorado 
College, Colorado Springs, Cola. 

W. A. BROWNELL, Dean, School of Edu- 
cation, University of California, Berke- 
ley, Calif. 

RALPH W. GERARD, Director of Research, 
Mental Health Research Institute, Uni- 
versity of Michigan, Ann Arbor, Mich. 

LESLIE 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. 

CHARLES 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, 
Ill. 

DONALD TAYLOR, Department of Indus- 
trial Administration, Yale University, 
New Haven, Corm. 

RAYMOND L. WILDER. Denartment of 
Mathematics, University of Michigan, 
Ann Arbor, Mich. 

Advisory Pan61 for Chemistry 

A. W. ADAMSON, Department of Chemis- 
trv. University of Southern California. 
Lo6 Angeles, balif. 

GILBERT AYRES, Department of Chemis- 
try, University of Texas, Austin, Tex. 

BRYCE L. CRAWFORD, Jr. (Chairman), 
Dean, The Graduate School, University 
of Minnesota, Minneapolis, Minn. 

DONALD D. DEFORD, Department of 
Chemistry, Northwestern University, 
Evanston, Ill. 

WILLIAM VON E. DOERING, Department 
of Chemistry, Yale University, New 
Haven, Conn. 

JOHN D. FERRY, Department of Chemis- 
try, University of Wisconsin, Madison, 
Wis. 

CLYDE A. HUTCHISON, Jr., Department 
of Chemistry, University of Chicago, 
Chicago, Ill. 



NELSON J. LEONARD, Department of 
Chemistry, University of Illinois, Ur- 
bana, Ill. 

M. S. NEWMAN, Department of Chemis- 
try, Ohio State University, Columbus, 
Ohio 

0. K. RICE, Department of Chemistry, 
University of North Carolina, Chapel 
Hill, N.C. 

GILBERT STORK, Department of Chemis- 
try, Columbia University, New York, 
N.Y. 

HARRY H. SISLER, Department of Chemis- 
try, University of Florida, Gainesville, 
Fla. 

Advisory Panel for Developmental Biology 

A. C. CLEMENT, Department of Biology, 
Emory University, Atlanta, Ga. 

ANTON LANG, Division of Biology, Cali- 
fornia Institute of Technology, Pasa- 
dena, Calif. 

CLAUDE A. VILLEE, Department of Bio- 
logical Chemistry, Harvard University, 
Boston, Mass. 

ALFRED .T. COULOMBRE, Department of 
Anatomy, School of Medicine, Yale 
University, New Haven, Conn. 

CLEMENT L. MARKERT, Department oj 
Biology, Johns Hopkins University 
Baltimore, Md. 

ARTHUR H. WHITELEY, Department 01 
Zoology, University of Washington 
Seattle, Wash. 

Advisory Panel for Earth Sciences 

A. FRANCIS BIRCH, Division of Geolog 
ical Sciences, Harvard University 
Cambridge, Mass. 

JULIAN R. GOLDSMITH (Chairman), De 
partment of Geology, University of Chi 
cage, Chicago, Ill. 

CHARLES B. HUNT, U.S. Geological Sur 
vey, Federal Center, Denver, Cola. 

LEON KNOPOPF, Institute of Geophysic, 
University of California, Los Angeles 
Calif. ’ 

HENRY W. MENARD, Jr., Scripps Insti 
tution of Oceanography, La Jolla 
Calif. 

FRANCIS J. PETTIJOHN, Department a 
Geology, Johns Hopkins University 
Baltimore, Md. 

ROBERT R. SHROCK, Department c 
Geology and Geophysics, Massachu 
setts Institute of Technology, Can 
bridge, Mass. 

JOHN VERHOOGEN, Department of Geol 
ogy, University of California, Berkele! 
Calif. 
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YILLMAM S. VON Aax, Woods Hole 
Oceanographic Institution, Woods 
Hole, Mass. 

4dvisory Panel for Economics 

>ONALD R. HODOMAN, Department of 
Economics, University of Illinois, Ur- 
bana, Ill. 

WALTER ISARD, Wharton School of ECO- 
nomics, University of Pennsylvania, 
Philadelphia, Pa. 

ZARL KAYSEN, Department of Econom- 
ics. Harvard University, Cambridge, 
Mass. 

TJALLIN~ 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 F. BONILLA, Department of 
Chemical Engineering, Columbia Uni- 
versity, New York, N.Y. 

CHARLES E. CUTTS. Head, Department 
of Civil Engineering, Michigan State 
University, East Lansing, Mich. 

EDWARD E. DAVID, Jr. (Chairman), Di- 
rector of Visual and Acoustics Re- 
search, Bell Telephone Laboratories, 
Murray Hill, N. J. 

MARIO J. GO~LIA, Associate Dean of Fac- 
ulties, Georgia Institute of Technology, 
Atlanta, Ga. 

H. B. GOTAAS, Dean, Technological In- 
stitute, Northwestern University, 
Evanston, Ill. 

MERK HOBSON, Dean, School of Engi- 
neering and Architecture, University 
of Nebraska. Lincoln, Nebr. 

OSCAR T. M~RZKE, Vice President for 
Fundamental Research, United States 
Steel Corporation, Pittsburgh, Pa. 

WII.LIAM A. NASH, Department of En- 
gineering Mechanics, University of 
Florida, Gainesville, Fla. 

WILLIAM G. SHEPHERD, Head, Depart- 
ment of Electrical Engineering, Univer- 
sity of Minnesota, Minneapolis, Minn. 

CYRIL S. SMITH, Institute for the Study 
of Metals, University of Chicago, Chi- 
cago, Ill. 

D. W. VER PLANCK, General Atomic Di- 
vision, General Dynamics Corporation, 
San Diego, Calif. 

WALTER G. VINCENTI, Professor, Aero- 
nautical Engineering, Stanford Univer- 
sity, Stanford, Calif. 
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Advisory Panel for Environmenk 
Biology 

CLIFFORD BERO, Department of Entomo: 
ogy, Cornell University, Ithaca, N.Y. 

W. FRANK BLAIR, Department of Zoo1 
ogy, Univ&ity of Texas, Austin, Tel 

TREOWRE BULLOCK, Department c 
Zoology, University of California, Lc 
Angeles, Calif. 

JOHN CANTLON, Department of Botan 
and Plant Pathology, Michigan Stat 
University, East Lansing, Mich. 

DAVY, G. FREY, Department of Zoolog) 
Indiana University, Bloomington, Ind 

BOSTWICK KETCHUM, Woods Ho11 
Oceanographic Institution, Wood 
Hole, Mass. 

CHARLES E. OLMSTEAD, Department o 
Botany, University of Chicago, Chi 
cage, Ill. 

FRANK A. PITELKA, Museum of Verte 
brate Zoology, University of Califor 
nia, Berkeley, Calif. 

FREDERICK E. SMITH, Department o 
Zoology, University of Michigan, Am 
Arbor, Mich. 

Advisory Panel for Genetic Biology 

WILLIAM BAKER, Department of Zoology 
University of Chicago, Chicago, Ill. 

ROLLIN D. HOTCWKISS, Laboratory ol 
Genetics, Rockefeller Institute, New 
York, N.Y. 

I. MICHAEL LERNER, Department 01 
Genetics, University 
Berkeley, Calif. 

of California, 

STANLEY G. STEPHENS, 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. WAGNER, Department of 
Zoology, University of Texas, Austin, 
Tex. 

Advisory Panel for Graduate-Level 
Facilities in the Life Sciences 

KENNETH E. CLARK, Dean of College of 
Arts and Sciences, University of Colo- 
rado, Boulder, Colo. 

JACKSON W. FOSTER, Department of 
Badteriology, University of Texas, 
Austin, Tex. 

STERLING B. HENDRICKS, Bureau of Plant 
Industry, U.S. Department of Agricul- 
ture, Bcltsville, Md. 
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JOHN I. LACEY, Fels Research Institute. 
Antioch College, Yellow Springs, Ohid 

GEOROE LEFEVRE. Jr.. Director. Biolonical 
Laboratories, I&v&d Unive’mity, &m- 
bridge, Mass. 

LOUIS LEVIN, 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. 

JOHN A. MOORE, Department of Zoology, 
Columbia University, New York. N.Y. 

AUBREY W. NAYLO~; Department of 
Botany, Duke University. Durham. N.C. 

HOWARD. M. PHILLIPS, ‘President,’ Ala- 
bama College, Montevallo, Ala. 

2. LADD PROSSER, Department of Physi- 
ology, University of Illinois, Urbana, 
Ill. 

ALFRED W. WILHELMI, Department of 
Biochemistry, Emory University, At- 
lanta, Ga. 

Idvisory Panel for Graduate-Level 
Facilities in the Physical Sciences 

STANLEY J. CRISTOL, Department of 
Chemistry, University of Colorado, 
Boulder, Colo. 

?RANK K. EDMONDSON, Chairman, De- 
partment of Astronomy, Indiana Uni- 
versity, Bloomington, Ind. 

JOHN W. IRVINE, Jr., Department of 
Chemistry, Massachusetts -Institute of 
Technology, Cambridae. Mass. 

I’HOMAS F. JONES, Jr.,Head, School 01 
Electrical Engineering, Purdue Univer- 
sity, Lafayette, Ind. 

L. RICHARD KASSANDER, Jr., Director, 
Institute of Atmospheric Physics, Uni- 
versity of Arizona, Tucson, Ariz. 

1. F. OSBORN, Vice President for Re- 
search, Pennsylvania State University, 
University Park, Pa. 

KENNETH G. PICHA, School of Mechani- 
cal Engineering, Georgia Institute of 
Technology. Atlanta. Ga. -. . 

‘RP,DERICK D. ROSS&I, Dean, Gradu- 
ate School, University of Notre Dame, 
Notre Dame, Ind. 
TOWN STEPHENSON, Dean of Faculty, 

. Washington State University, Pullman, 
Wash. 

,. C. VAN ATTA, Hughes Research Labor- 
atories, Malibu, Calif. 

;URT F. WENDT, Dean, College of Engi- 
neering, University of Wisconsin, Madi- 
son, Wis. 

1. J. ZAPFARANO, Department of Physics, 
Iowa State University, Ames, Iowa 



Advisory Panel for Mathematical Scirncss 

LIPMAN Bk~s (Chairman), Institute of 
Mathematical Sciences, New York Uni- 
versity, New York, N.Y. 

MAHLON M. DAY, Department of Mathe- 
matics, University of Illinois, Urbana, 
Ill. 

EDWIN E. FLOYD, Department of Mathe- 
matics, University of Virginia, Char- 
lottesville, Va. 

GILBERT HUNT, Department of Mathe- 
matics, Princeton University, Princeton, 
N.J. 

NATHAN JACOBSON, Department of 
Mathematics, Yale University, New 
Haven, Conn. 

IVAN NIVBN, Department of Mathematics, 
University of Oregon, Eugene, Oreg. 

HANS SAMELSON, Institute for Advanced 
Study, Princeton, N. J. 

HENRY SCHEPPE, Statistical Laboratory 
University of California, Berkeley 
Calif. 

I. M. SINGER, Department of Mathc 
matics, Massachusetts Institute 01 
Technology, Cambridge, Mass. 

Advisory Panel for Msfabolic Biology 

EDWARD A. ADELBERT, Department o 
Microbiology, Yale University, Nev 
Haven, Conn. 

DANIEL BILLEN, M. D. Anderson HOS 
pital and Tumor Institute, Universit: 
of Texas, Houston, Tex. 

RALPH I. DORFMAN, Worcester Founda 
tion for Experimental Biology, Shrews 
bury, Mass. 

MARTIN GIBBS, Department of Biochem 
istry, Cornell University, Ithaca, N.Y 

MANFRBD M. MAYER, Department o 
Microbiology, Johns Hopkins Univer 
sity, Baltimore, Md. 

SYDNEY C. RITTENBERO, Department o 
Bacteriology, University of Southerl 
California, Los Angeles, Calif. 

JOHN R. TOTTER (Chairman), Divisio 
of Biological Sciences, University a 
Georgia, Athens, Ga. 

I. ZELITCH, The Connecticut Agricul 
tural Experiment Station, New Haver 
Conn. 

Advisory Panel for Molecular Biology 

ANDREW A. BENSON, Department of Ag 
ricultural and Biological Chemistq 
College of Agriculture, The Pennsyl 
vania State University, Universit 
Park, Pa. 
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WALTER D. BONNSR, Jr., Professor of 
Physical Biochemistry and Plant Physi- 
ology, The Johnson Founddon, Uni- 
versity of Pennsylvania, Philadelphia, 
Pa. 

~EROMS GROSS, Massachusetts Genenl 
Hospital, Boston, Mass. 

&r-rxew S. MESELSON, The Biological 
Laboratories, Harvard University, Cam- 

.::% YLORALSS cardiovascular 
Research Institute, Ddpartment of Bio- 
chemistry, University of California, San 
Francisco, Calif. 

AARON NOVICK, Institute for Molecular 
Biology, University of Oregon, Eugene, 
Oreg. 

HAROLD A. SCHERAOA, Department of 
Chemistry, Cornell University, Ithaca, 

S. "~~ATHAN SINOER, Department of 
Physical Chemistry, Yale University, 
New Haven, Corm. 

JONATHAN B. WITTENBERO, Department 
of Physiology, Albert Einstein College of 
Medicine, Yeshiva University, New 
York, N.Y. 

Advisory Pans1 for Physics 

TOM W. BONNER, Department of Physics, 
The Rice Institute, Houston, Tex. 

JOHN G. DAUNT, Department of Physlca, 
The Ohio State University, Columbus, 
Ohio 

ROBERT H. DICKE, Department of Phys- 
ics, Princeton University, Princeton, 
N.J. 

LESLIE L. FOLDY, Department of Phys- 
ics, Case Institute of Technology, 
Cleveland, Ohio 

W. CONYERS HERRINO, Bell Telephone 
Laboratories, Murray Hill, N. J. 

GEOROE E. PAKE, Department of Physics, 
Stanford University, Stanford, Calif. 

ROBERT G. SACHS, Department of Phys- 
ics, University of Wisconsin, Madison, 
Wis. 

EMILIO G. SEORE, Department of Physics, 
University of California, Berkeley, 
Calif. 

ROBERT R. WILSON (Chairman), De- 
partment of Physics, Cornell Univer- 
sity, Ithaca, N.Y. 

Advisory Pans1 for Psychobiology 

CLBTUS J. BURKE, Department of Psy- 
chology, Indiana University, Blooming- 
ton, Ind. 
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VINCENT G. DETHIER, Department of 
Zoology, University of Wisconsin, Mad- 
ison, Wis. 

JOHN T. EMLEN, Department of Zoology, 
University of Wisconsin, Madison, 
Wis. 

NORMAN GUTTMAN, Department of Psy- 
chology, Duke University, Durham, 
N.C. 

HAROLD W. HAKE, Department of Psy- 
chology, University of Illinois, Urbana, 
Ill. 

HOWARD H. KENDLER, Department of 
Psychology, New York University, New 
York, N.Y. 

CARL PFAPFMANN, Department of Psy- 
chology, Brown University, Providence, 
R.I. 

FLOM RATLIPP, The Rockefeller Insti- 
tute, New York, N.Y. 

Advisory Panel for Radio Telescopes 

RONALD N. BRACEWELL, Department of 
Electrical Engineering, Stanford Uni- 
versity, Stanford, Calif. 

BERNARD F. BURKE, Carnegie Institution 
of Washington, Washington, D.C. 

PAUL CHENEA, Division of Engineering 
Sciences, Purdue University, Lafayette, 
Ind. 

L. J. CHU, Department of Electrical En- 
gineering. Massachusetts Institute of 
Technology, Cambridge, Mass. 

RICHARD M. EMBERSON, Associated Uni- 
versities, Inc., New York, N.Y. 

WILLIAM E. GORDON, Department of 
Electrical Engineering, Cornell Uni- 
versity, Ithaca, N.Y. 

Davrn S. HEESCHEN, National Radio 
Astronomy Observatory, Green Bank, 
W. Va. 

R. MINKOWSKI, Mt. Wilson & Palomar 
Observatories, Pasadena, Calif. 

JOHN R. PIERCE (Chairman), Bell Tele- 
phone Laboratories, Inc., Murray Hill, 
N.J. 

GEORGE W. SWENSON, Jr., The Observa- 
tory, University of Illinois, Urbana, Ill. 

JAMES H. TREXLER, Naval Research 
Laboratory, Washington, D.C. 

JOHN G. BOLTON (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. 

ZILBERT H. MUWE, Department of 
Pharmacology and Experimental Thera- 
peutics, Johns Hopkins University, 
Baltimore, Md. 

ERLINO J. ORDAL, Department of Micro- 
biology, University of Washington, 
Seattle, Wash. 

WILBUR H. SAWYER, Department of 
Pharmacology, Columbia University, 
New York, N.Y. 

ROBERT D. TSCHIROI, Department of 
Physiology, University of California, 
School of Medicine, Los Angeles, Calif. 

WILLIAM VAN DER KLOOT, Department 
of Pharmacology, New York University, 
New York, N.Y. 

Advisory Panel on Scientific Manpower 
Information 

JAMES W. COLE, Jr., School of Chemis- 
try, University of Virginia, Charlottes- 
ville, Va. 

HAROLD GOLDSTEIN, Chief, Division of 
Manpower and Employment Statistics, 
Bureau of Labor Statistics, U.S. Depart- 
ment of Labor, Washington, D.C. 

ALBERT KAY, Director, Office of Man- 
power Supply, Department of Defense, 
Washington, D.C. 

CHARLES V. KIDD, Associate Director of 
Institutional Relations, National Insti- 
tutes of Health, Bethesda, Md. 

RAY W. MAYHEW, Owens-Illinois Glass 
Company, Columbus, Ohio 

JAMES C. O’BRIEN, Director of Personnel, 
Department of Health, Education, and 
Welfare, Washington, D.C. 

PHILIP 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, 
Washington, D.C. 

J. FLETCHER WELLEMEYER, (Private Con- 
sultant), Washington, D.C. 

DAEL WOLFLE, Executive Officer, Ameri- 
can Association for the Advancement of 
Science, Washington, D.C. 

Advisory Panel for Short-Term Research 
by Medical Students 

SHERWIN J. COOPERSTEIN, Department 
of Anatomy, Western Reserve Univer- 
sity, Cleveland, Ohio 

GEORGE A. FEIGEN, School of Medicine, 
Stanford University, Stanford, Calif. 



ROBERT A. MOORE, President, State Uni- 
versitv of New York Medical Center, 
Brooklyn, N.Y. 

JOHN L. PATTERSON, Department of Med- 
icine, Medical College of Virginia, 
Richmond, Va. 

GUY P. YOUMANS, Department of Bac- 
teriology, Northwestern University, 
Chicago, Ill. 

Advisory Panel for Sociology 
HARRY ALPERT, Dean of the Graduate 

School, University of Oregon, Eugene, 
Oreg. 

RICHARD CHRISTIE, Department of Psy 
chology, Columbia University, New 

MARCUS HOBBS, Dean, Duke University, 
Durham, N.C. 

AMES JENSEN, Provost, Iowa State Uni- 
versity, Ames, Iowa. 

‘REDERICK LINDVALL, Division of Engi- 
neering, California Institute of Tech- 
nology, Pasadena, Calif. 

OSEPH L. MCCARTHY, Dean, The Grad- 
uate School, University of Washington, 
Seattle, Wash. 

LOBERT MACVICAR, Vice-President, Aca- 
demic Affairs, Dean, Graduate School, 
Oklahoma State University, Stillwater. 

York, N.Y. 
ELIHU KATZ, Department of Sociology 

University of Chicago, Chicago, Ill. 
WILLIAM W. LAMBERT, Department 01 

Psychology, Cornell University, Ithaca 
N.Y. 

FREDERICK F. STBPHAN, Department o 
Economics and Social Institutions 
Princeton University, Princeton, N.J. 

JOHN TKIBAUT, Department of Psycho1 
ogy, University of North Carolina 
Chapel Hill, N.C. 

IOWARD M. PHILLIPS, President, Ala- 
bama College, Montevallo, Ala. 

JOSEPH PLATT, President, Harvey Mudd 
College, Claremont, Calif. 

7. W. SEARS, Department of Physics, 
Dartmouth College, Hanover, N.H. 

OSWALD TIPPO, Provost, University of 
Colorado, Boulder, Colo. 

I. GRANT VEST, Director, Coordinating 
Council of Higher Education, Salt Lake 
City, Utah 

;AMursr, WILKS, Department of Mathe- 
matics, Princeton University, Prince- 
ton, N. J. 

Advisory Panel for Specialized Biologica 
Facilities 

H. 0. HALVORSON, Department of Bat- 
teriology, University of Illinois, Urbana 

Advisory Panel for Systematic Biology 

rzrswrs E. ANDERSON, Department of 
Botany, Duke University, Durham, N.C. 

IEORCE F. EDMUNDS, Division of Biology, 
University of Utah, Salt Lake City, 
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ARTHUR D. HASLER, Department O! 
Zoology, University of Wisconsin, Mad, 
ison, Wis. 

CARL L. HUBBS, Scripps Institute o: 
Oceanography, La Jolla, Calif. 

EMIL M. MRAK, Chancellor, UniversiQ 
of California, Davis, Calif. 

CONRAD G. MUELLER, Department o 
Psychology, Columbia University, Nev 
York, N.Y. 

WILLIAM C. STEERE, Director, New York 
Botanical Garden, New York, N.Y. 

KARL M. WILBUR, Department of Zoo1 
ogy, Duke University, Durham, N.C. 

Advisory Panel for Special Projects ir 
Science Education 

R. H. BINO, Department of Mathematics 
University of Wisconsin, Madison, Wir 

JULIAN HILL, Executive Secretary, Corn 
mittee on Fellowships and Grants, E. 1 
DuPont de Nemours and Cornpan) 
Wilmington, Del. 
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Okla. 

Utah 
CHARLES B. HEISER, Department of 

Botany, Indiana University, Blooming- 
ton, Ind. 

PAUL L. ILLS, Department of Zoology, 
University of Washington, Seattle, 
Wash. 

HAROLD W. MANTER, Department of 
Zoology, University of Nebraska, Lin- 
coln, Nebr. 

GEORGE W. MARTIN, Department of 
Botany, State University of Iowa, Iowa 
City, Iowa 

ALDEN H. MILLER, Museum of Verte- 
brate Zoology, University of California, 
Berkeley, Calif. 

BOBB SCHAEPPER, American Museum of 
Natural History, New York, N.Y. 

Advisory Panel for University Computing 
Facilities 

NICHOLAS C. METROPOLIS, Department 
of Physics, University of Chicago, Chi- 
cago, Ill. 
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PHILIP M. MOREL, Department of Phys- 
ics, Massachusetts Institute of Tech- 
nology, Cambridge, Mass. 

EDWARD NOVXTSKI, Department of Biol- 
ogy, University of Oregon, Eugene, 
Oreg. 

J. BARKLEY Rosssn (Chairman), Insti- 
tute for Defense Analyses, Princeton, 
NJ. 

HERBERT A. SIMON, Santa Monica, Calif. 
CHARLES V. L. SMITH, National Aero- 
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Space Flight Center, Washington, D.C. 

FREDERICK T. WALL, Dean, Graduate 
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Advisory Panel for Weather Modification 
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tion, Goleta, Calif. 

MICHAEL FERENCE, Jr., Executive Di- 
rector, Scientific Laboratory, Ford 
Motor Company, Dearborn, Mich. 

REUBEN G. GUSTAVSON (Chairman), 
University of Arizona, Tucson, Ark. 

OSCAR KEMPTXORNE, Department of 
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SVERRB F'ETTERSSEN, Department of 
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Chicago, Ill. 
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Santa Fe, N. Mex. 



APPENDIX B 

Financial ‘Report for Fiscal Year 1961 

SALARIES AND EXPENSES APPROPRIATION 

Receipts 

Appropriated for fiscal year 1961~------------- 
Unobligated balance from fiscal year 1960------- 

Total availability--- __________ -__- ______ 

Obligations 
Support of science: 

Basic research: 
Biological and medical sciences----------- 
Mathematical, physical and engineering 

sciences -------- ______--__------------ 
Social sciences ___________ --_-----_- __--- 

Subtotal _________-__-___--__--------- 

34,172,540 
3,407,472 

63,894,409 

Institutional grants ____ - -___ -__--_---_-_- 

Basic research facilities: 

1,496,616 

Development of graduate research labora- 
tories-------------------------------- 

Specialized biological facilities---------- 
University computing facilities ____ - ____ --- 
Hawaii Institute of Geophysics ______ -- ---- 
Oceanographic research vessels and facilities- 

8,444,985 
2,001,876 
1,685,OOO 

300,000 
2,586,282 

Subtotal -__--_______________--------- 15,018,143 

National research centers: 
National Radio Astronomy Observatory---- 
Kitt Peak National Observatory------------ 
National Center for Atmospheric Research--- 

5,404,ooo 
2,004,269 

500,000 

Subtotal _--__- _--___---------- ------- 

National research programs: 
Antarctic research _____________-______- -- 
Deep crustal studies of the earth (Project 

Moholc) --_-___-_------------ -------- 
Weather modification-------- -__-__-_- 

7,908,269 

5,460,62 1 

Subtotal ____________________--------- 

1,364,097 
1,288,082 

8,112,800 

6,406,089 

102,836,326 

2,531,463 

Dissemination of scientific information _______ 

Subtotal, grants and contracts -------- 

Program development, operation and evaluation- 

Total obligations--support of science------ 

$1 75,800,OOO 
617,465 

____-__------ $176,417,465 

$26,3 14,397 

,__----------- 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--------------- 326,679 
Course content improvement----------__---- 6,410, a71 
Scientific personnel and education studies------ i, 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, a75 

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----------------------------------- 

Obligations 

$47,730 

Technical programs-------------------------- -$20,429 

Total obligations, fiscal year 1960--------------------------- 
Funds withdrawn----------------- ____ --- ____ --___-___----_ 

-q “;;“o 
> 

Unobligated balance (not available for obligation in fiscal year 
1961) __________--_--------~~------~----~~~~~~~~~~~~~ 39,629 

Total _-_-____-___-__-________________________----- 47,730 

TRUST FUND 

Receipts 

Unobligated balance from fiscal year 1960-------- $7,350 
Donations from private sources----------------- 80 

Total availability- _____ --- ____ -- __________-_____-____ 

Obligations 

$7,430 

Total obligations fiscal year 1961--------------- $2,190 
Unobligated balance carried forward into fiscal 

year 1962-------_------------------------- 5,240 

Total---------------------------------------------- 
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$7,430 



APPENDIX C 

Grants for Basic Research 

ANTHROPOLOGICAL SCIENCES 
UNIVERSITY OB ALASKA, College, Frederick 
Hadleigh-West ; Archaeolo~icaZ Survey o? 
Seward Peninsula; 1 year: $11,500 

Michael E. Krauss ; Aboriginal Language8 
of Alaska; 1 year; $15,000 

AMERICAN MUSEUM OB NATURAL HISTORY, 
N.Y., N.Y.; Junius B. Bird; The StatZst&al 
AnaZ~sis of Prehistoric Fabrice; 1 year; 
$14,400 

James A. Ford; Archaeologfcal Survey in 
the Missiasippt River Valley; 1 year ; $29,900 

UNIVERSITY OB ARIZONA, Tucson; Bryant 
Banulster ; Dendrochronological Study of the 
Coans Grandes Site; 1 year; $10,500 

UNIVERSITY OE ARKANSAS, Fayetteville ; 
Charles R. McGimsey, III ; An Archeological 
Appraisal 01 Arkansas; 2 years: $16,600 
BRANDEIS UNIVERSITY, Waltbam, Mass. ; 
Robert A. Manners: The Changing Culture 
of the Ktpelgis Tribe oj Kenya; 1 year: 
$14,100 

UNIVERSITY OB BRITISH COLUMBIA, Van- 
couver, Canada; Robert J. Drake; Animal 
Remains from Archaeological Sites; 1 year ; 
%8.300 
BRIJ~KLYN COLLEQI, Brooklyn, N.Y. : Robert 
W. Wbricb: Eocavatione at Homolka: 1 
year ; $3,600 
BROWN UNIVERSITY, Providence, R.I.; J. L. 
Giddings ; Beach Rrdge Dating; 1 year: 
$20,400 
UNIVERSITY or CALrPonNIA, Berkeley ; 8. F. 
Cook : So$Z Annlysts; 1 year ; $9,500 

John H. Rowe ; Interpretation 01 PeruVian 
Archaeology; 2 years : $13,200 

5. L. Washburn and Irven DeVore ; AnuZy- 
sb of Primate Behavior; 1 year; $19,700 

Joel M. Hnlpern, Los Angeles; Cultural 
Evolutton in Peaeant Comntunitiee; 2 years ; 
$20,000 

H. B. Nicholson, Los Angeles: Rocavn- 
t&m* at Cerro Portezuelo; 1 year: $16,000 

Roger C. Owen and Cornelius H. Muller, 
Santa Barbara: Floral Env4ronment of the 
Paipai; 2 years; $3,100 
CATHOLIC UNIVERSITY OF AMERICA, Wasbing- 
ton. D.C. ; Svend Frederiksen ; Collection 01 
Eskimo Teats; 1 year ; $12,800 

Michael Kenny: InPuence 01 Kpanish Ea- 
patrlatea; 2 years: $10,800 

Gottfried 0. Lang ; Culture Change Among 
the ffukuma; 1 year: $15,000 
CRICAGO NATURAL HISTORY MUSE~JM, 111.; 
Paul 8. Martin; Cultural Stability In the 
Upper Little Colorado River Drafnage; 1 
year : $12,000 
UNIVERSITY OB CHICAQO, Cblcago, 111. ; 
Robert J. Braidwood ; Archaeologbal Evf- 

dence for the Appearance oj Food Produo- 
tion; 2 years ; $52,100 

F. Clark Howell: Acheulfan Site in To- 
rralba, Spain; 2 years; $20,800 

F. Clark Howell and Maxine R. Klein- 
dienst; Invcetigation of Acheulian Site JK 
8; 1 year; $16,800 

David M. Schneider: Comparative Study 
ol Extra-Familial Kinship; 1 year; $27,000 
CLEVELAND Musrnnf OR NATURAL HISTORY, 
Ohio ; Olaf H. Prufer; PaZaeo-Indian Re- 
maine; 1 year; $2.000 
UNIVERSITY OB COLORADO, Boulder ; Robert 
H. Lister; The Prehistory of the Ute8; 2 
years ; $25,000 

Joe Ben Wheat: The Earl II. kforrle 
Papera; 1 year ; $3,500 
COL~XBIA UNIVERSITY, New York, N.Y., ; 
Harold C. Conklin ; Ethnoecologtcal Study 
of the Philippines; 1 year: $40,000 

Ralph S. Soleckl: Preh(8torio Man &I 
Shanidar Valley; 1 year : $6,100 

Ralph S. Solecki and Rhodes W. Fair- 
bridge : Prehfatorio Man in Nubia; 2 years ; 
$38,500 

Charles Waglcy : Ecological Adaptation in 
Portuguese Guinea; 1 year: $19,900 

Uric1 Weinreicb ; Linguistfo Distrtbutione 
in &territorial Societlee; 2 yrs. ; $51,900 
CORNELL UNIVERSITY, Ithaca, N.Y. ; Charles 
F. Hackett; Field Study of the Fijian Lam- 
guage; 1 year; $1,500 

Morris E. Opler ; A Comparative Study Of 
Village Ldfe; 2 years ; $20,000 
DARTMOUTH COLLEQ~, HanOVer, N.R. ; Gor- 
don M. Day: Abenaki Dialects; 1 year; 
$11,600 
FLORIDA GEOLOQICAL SURVEY, Tallahassee; 
Stanley J. Olsen; Mammal Remain8 from 
Archaeological Sites; 2 years ; $5,200 
UNrvFnsrry OF FLORIDA, GAINESVILLE ; John 
N. Goggln ; Spanieh Ceramdce fn New World 
Archaeological Sitee; 1 year; $4.600 

Clayton E. Ray, John M. Goggin, and 
William H. Sears ; Post-PZeistocene Envlrou- 
menta in Florida; 2 years; $19,200 
GEORGE WASHINGTON URIVERSITY, Wash., 
D.C., John M. Campbell; Archaeological In- 
veatigation ot the Arctic Slope 01 Northern 
Alaska; 1 year; $19,300 
HAMLIN~ UNIvnnsITY, St. Paul, Ylnn.; Le- 
land R. Cooper: Aboriginal Cultural Hard- 
20128 In Minnesota; 1 year; $10.200 
HARVARD UNIVERSITY, Cambridge, Mass.. 
Cora DuBois ; Change and Stnbiltty ia Indsa; 
2 years; $14,800 

Hugh O’Neill Hencken: Study of Prehir- 
tori0 IZZyrians; 1 year ; $5,500 

Marearet A. Towle ; Use of Plant8 by hfan; 
4 ye&; $14,000 

Gordon R. Willey ; Archeological ExpZora- 
tton oj a Maya BUe; 2 years ; $37,000 
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Hurrea COLLEGE, N.Y., N.Y.: Alphonse 
Rlesenfeld ; The Erect8 01 Uprdght Porturs; 
1 year : $1,700 
IDAHO STATB COLLEQ~, Pocatello; Earl H. 
Swanson, Jr. ; Archaeological Ezplorationr 
in Eastern Idaho; 1 year; $14,200 
II.LIROIS ARCHAGOL~~ICAL SURVEY. Urbana ; 
Melvin I,. Fowler ; Investigation ol the Min. 
~issippf River Valley; 1 year; $40,000 
IXDIANA HISTORICAL SOCIETY, Indianapolis ; 
Glenn A. Black ; Proton Magnetometer Prof- 
cct; 2 years ; $12,100 
INSTITUTI OF ANDEAN RESEARCH, N.Y., N.Y. : 
Gordon F. Ekholm; Interrelotionuhtpa of 
New World Culturee; 1 year : $32,300 
INSTITUTE boa ADVANCED STUDY. Princeton, 
N.J. ; Stepben Foltiny ; Cultural Interrela. 
tionn durlno the Bronze and Earlu Iron 
Agea; 1 ye&: $3,100 
KICNTUCRY RI?S~ARCA FOUTDATION, Lexing- 
ton : DougIns W. Schwartz; AnaZl/.3ie 01 
Kentucky Palaeo-Indian; 1 year ; $11,200 
UNIVERSITY OP hlrc~rcA~. Ann Arbor ; James 
B. GrlWn; Prehietoric Occupation8 01 the 
Great Lake8 Area; 2 years ; $35,000 
M1~r.s COLLEQR, Oakland, Callf.; Robert T. 
Anderson ; Urbanization of European Com- 
munities; 1 year ; $3,000 
NILWAUKEE PUCLIC Museu.u. Wls. : Stepban 
F. de Borhegyi; Prehistoric dlecican In- 
fluences on the Maya; 2 years; $12,900 
N~ssouar BOTANICAL GARDEN, St. Louis: 
Hugh C. Cutler; Btudies oj Archaeologfcnl 
Plant Material; 3 years; $24,300 
UNIV~~II~ITY OP M~ssounr. Columbia ; Carl H. 
Chapman ; Oeage Prehiatory; 1 year; 
$14,600 
UNIVEI~SITY OR Naw MEXICO, Albuquerque; 
Frank C. Nibben; Recovery 01 Prehiepalllc 
Paintinge; 1 year ; $16,700 
NORTIXWESTERN, UNIVERSITY, Evanston, 111. ; 
Gludwyn Nurrny Child8 ; Ocimbundu King. 
dom8; 3 years ; $1,400 
UNIVERSITY OA OKLAXIO%~A. Norman: Robert 
E. Bell and William J. Mayer-Oakes ; Ex- 
;;y;;y ot El Znga, Ecuador; 1 year: 

&&SYLVANIA STATS UNIVERSITY, Univer- 
sitv Park: William T. Sanders: Prehf8tOrti 
heitlemeni Pattern8 of Teotihuacan; 1 year ; 
$6,900 
UNIVERSITY OB PBNNSYLVANIA, Philadelpbla ; 
Alfred Kidder. II; Archaeology 01 Tikal, 
Guatemala; 1 year ; $24,000 

Froelich Rainey ; Research on Archeolog 
ical Techniques; 1 yenr ; $30,900 
UN~V~:RSITY OB PITTSBORQH, Pa. ; Edward 
A. Kennard, Culture Change Among tbf 
Hopi; 1 year; $15,600 
R. 8. PEABODY FOUNDATION FOR ARCHAEOL- 
oov, Andover, Mass. ; Richard S. MncNelsh ; 
Tehuacan ArchaeologfcaZ Investigations; 2 
years ; $21,500 
SMITH COLLEOD, Northampton, Mass. ; Rich. 
ard Slobodln; Demographic Survey 01 t?it 
Weetern Kutchin; 1 year : $4,100 
S>IITHsONIAN INBTITUTION, Washington. 
D.C. ; Wallace L. Chafe: Cod& Languagt 
8tztdu; 2 years ; $1,700 

Frank H. H. Roberts, Jr. ; Bettlement Pat. 
tern in the Mieaouri Valley; 1 year ; $eo,ooa 
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Qua W. Van Beck; Oulture E(rtoy ol 
Bouth Arabia; 1 year ; $14,600 
SOUTHERN ILLINOIS UNIVERSITY, Carbon- 
dale ; J. Charles Kelley ; Northern Frort4er 
oj Mesoamerfca; 2 years ; $51.600 
STATIO UNIVRRSITY OF SOUTH DAKMA, Ver- 
million ; Wesley R. Hurt ; Radiocarbon Anal- 
ysi.4 oj Bra&Han Ppecimene; 1 year; $2,200 
Tardp~n UNIVERSITY, Philadelphia, Pa. ; Wil- 
liam B. Schwab; ffwelo Urban Itudy; 1 
yenr ; $3,000 
TULANE UNIVERSITY OF LOUISIANA, New Or- 
leans ; John L. Fischer; The &7ects of 
Household Comoosition on Pereonalitu : 1 
year ; $20,000 

-_ 
Henry Orenstein; lgocfol Change In Bom- 

bay; 1 year ; $2,400 
Robert Wnuchope ; ArchaeologIcal Ezplo- 

ration in Hosdurae; 2 years ; $8,500 
UNIVEIIEITY OF UTAH, Salt Lake City ; Jesse 
D. Jeuulngs ; Excavation of Kaiparowite 
Plateau, Utah; 2 years $18,800 
UNIVERSITY OB WASHINGTON. Seattle ; Rob- 
ert T. Anderson ; Vrbanlzation ot European 
Communities; 1 year ; $3,000 

Verne F. Ray; Bilateral Kinship Among 
Canadian Eskimos; 1 year ; $5.000 

Melford I!l. Splro ; Cultural-FunctJonal 
Relationships in Burma: 18 months : $31,500 

Melford E. Spiro; Ideology and Pereonal- 
fty Development in Burma; 1 year; $10,000 

James B. Watson; Dynamics and Mforo- 
evolution 01 a Human Ootnmunfty; 2 years ; 
$40,000 
WICHITA FOUNDATION, INC., Taos, N. Mex. : 
Fred Wendorf ; Late Pleietocene and Early 
;;,ce$to Depoeits 01 New Ye&co; 1 year: 

4 
UNIVERSITY OB WISCONSIN, Madison : Davld 
A. Baerreis ; ArchaeologfcaZ Investigations 
at Oaaaca; 1 year ; $8,200 

Chester 8. Chnrd ; Archaeological Investi- 
gation of Howard Pass, Alaska; 2 years; 
$15,400 

William 8. Laughlin and William G. 
Reeder : Ale&-Konuag Preh48tOru : 1 year : 
$30,006 

-- _ 

YALE UNIVERSITY, New Haven, Conn. ; Nich- 
olas C. Bodman ; Tibeto-Burman Languagea; 
1 year ; $6,400 

ASTRONOMY 
A&~I~#xsT COLLRQ~. Amherst, Mass. ; Robert 
II. Koch and Albert P. Linnell : Eclioslno 
Binaries;2 years: $31,000 
AMERICAN ASSOCIATION OF VARIABLB STAR 
OBSERVERS. Cambridge, Mass : Margaret W. 
Mayall ; Compilation and Publkat4on of Vfs- 
ual Obeervations ot Long PerJod Variable 
8tar8; 2 years ; $20,000 
UNIVBBSITY OF ARIZONA, Tucson: Qerard P. 
Kulper ; Mars and dtellar &stems; 18 
months ; $21,600 

Gerard P. Kuiper: Btat{8ticaZ Studies of 
Fa4nt Asteroids; 1 year ; $10,000 
ASEOCIATION OR UNIVERSITIES FOP RE- 
SEARCH IN ASTRONOYY, INC., Tuscan, Arim. ; 
Jnmes M. Miller; Bite Burvcy an Uhile; 1 
year ; $74,800 
CALIFORNIA INSTITUTE ob TBCHNOLOGY; 
Pasadena ; Guldo Munch ; Motion8 tn the At- 
mosphereo or Red Qfant 8tar8; 1 year; 
$13,800 



Frltm Zwlcky : Uon&%ot(on 01 OalaloQus 
01 thGa&ea and oj Ulurtwr 01 (faZade8; 2 
years ; $25,820 

Fritz Zwicky ; Supwnooa Ssoroh ; 2 years ; 
$29,800 

Frita Znicky : Faht Blus Star8 01 ths 
Eumason-ZlolokQ TQp.98; 2 Ycar6 ; $lB,OOO 
UNIVEESITY OF CALIFORNIA, Berkeley ; George 
Wallersteln : A bundancer oj the EZements in 
K Want &t&s, 1 year; $13.000 

A. E. Whitford : Aoolfcatfon ot a Prcesure- 
&annfnQ F&r&6% Znt6rf&Omet6r t0 
High RcsoZatfon SteZZar Spectroscopy; 1 
Year : $20.700 
~!ASIB. ~NS&TUTE OF TECHNOLOOY, Cleveland, 
Ohlo ; 8. W. McCuskp; Loco Dfapere(on 
Stellar Sp6otrosoopy; 1 year; $80,000 
UNIVEXGIITY OF CHICAQO, Ill. ; W. A. Hltner ; 
V#c of Zmaos Tub6 lot AetronomfoaZ Photoa- 
riphi and ipeotroo&; 1 year ; $18,000 - 

Peter Meyer; Oomposftfon, EozerQp Speo- 
trum, and Intensity of th6 PrfmarQ Oosmfa 
Radiation ad a Function of Time; 1 year; 
$75,000 

Kevln IX Prendergast and Richard H. 
IKIller, Wlllfams Bay. Wls. ; PhpsfoaZ Prop 
ertfes of Eetraaalactia Nebulae: 1 vear: 
$213,BO0- - 

_ _ 

0. Van Blesbroeck ; Astrometrfe ZnnvestfQa- 
Moons : 1 year : $16.000 _ _ 
UNIVERSITY OP COLORADO ; Boulder ; George 
Gamow ; Propwtles of Sphwfoal and EZZfptf- 
oaZ OoZarrfe.9; 1 year : $7,300 

Harold Zlrln ; Rcsearoh in SoZor Yagnetfc 
Ff6Zde at the Crfmean AetrophysfoaZ Obserua. 
tory; 1 year ; $6,300 
COBN~LL UNIVEBSITP. Ithaca, N.Y. ; Thomas 
Qold; Theoretical Work in Cosmology; 6 
mouths ; $6,600 
UNIVERSITY OB FLORIDA, Gainesvflle ; Alex 0. 
Smith and T. D. Carr; Radio Obeeruationr 
of Jupiter and Saturn jrom Chile; 2 years; 
$49,200 
GEORGIA INSTITUTE OF TECANOLOQY. At. 
lanta : Maurice W. Long ; Submflllmeter 
Wave Astronoma : 1 year : $38.900 ._ _ 
RAEVAED UNIVIC~SIT~. Cambridge, Mass. ; 
David Layzer; The Spatial DIatr(butfon 01 
GoZulDies and Radto Sources; 1 year ; $14,400 

Davld Layzer; Atomic Energy Levels and 
Tran&fon Probabflitles : 1 sear : $65.100 

Donald II. Nenael; @ro&re&ent ol la 
chin6 Shop Equipment; 6 months ; $32,400 

Fred L. Whipple: Harvard Radio Meteor 
Project; 1 year ; $175,000 
U~IVEESITY OF ILLINOIS, Urbana : Pierre R 
Demarque; The Influence of Chemical Oom. 
poaltion on Stellar Evolution; 2 years: 
$14,450 

Ivan R. King; Structura 01 Globular Clus~ 
tere; 1 year; $8,100 
INDIANA UNIVEUSITY FOUNDATION, Bloomlng 
ton ; John B. Irwin : Analysfs of Photoeleo. 
trio Obswvattonr of Cephefdr; 1 year ; $4,i’O( 

Marshal H. Wrubel; Solution ol Aetro 
phya(caZ Problem8 cc(th an Elevtronfo Corn, 
faster: 8 Pears : 983.100 
~NIVI&I~Y OF ~I&&IIOAN, Ann Arbor ; Wll, 
Ram E. Howard, III; Radfo Astronomy 
Bouroe SpsotraZ Uatalogue; 1 year ; $7,700 

George Makhov; D6veZOpment and Con 
rttuctfon or a Rodlo Astronomy Yasm 
Radfometer; 8 months; $100,000 

Orren C. Mohler ; BoZar FZaT6 PatroZ- 
1961; 1 year; $24,100 

tdOUNl! HOLYOKII COLLWE, South Hadley, 
Mass. : Kenneth M. Yeas: Determfnatfor of 
AbeoZ&6 YaQn~tud66 for .#W6ab ON’ 8tar.j 
2 year6 ; $24,700 
NATIONAL ACAD~XT or SCIINCO~--NATIONAL 
RES~ABCH COUNCIL, Washington, D.C. ; G. 
hf. Clemenca; Support 01 AatromeZrfo R6- 
search in th6 Southcm Hemfrrphwe: 2 Years : 
$25,000 

John 8. Coleman: NAS-NRO Commfttee 
On-Line Sp&trc of ih6 Elements; 2 years; 
$S,SOO 

0. D. Meid and Hugh Odishaw; ZCSV 
Committee on Space Reuearoh (OOSPAR) ; 
1 year; $10,000 

UNIVEBSITP OF Naw IUEXICO, Albuquerque ; 
Victor H. Regener ; Zodiacal LfQht; 1 year ; 
$30,000 
OHIO STATD UNSWISITY RW~IA~CE FOUNDA- 
TION, Columbus; John D. Kraus ; COmpl6- 
tion 01 the MO-Foot Standfnp-Parabola, 
Tiltable-FZat-Sheet-Refl6otor, Radfo TeZe- 
mope; 1 year ; $34,500 

Walter X. Mitchell, Jr.; Photometrfo At- 
las of th6 Solar Spectrum; 1 year; $18.500 
UNIVEBSITY OF PENNSYLVANIA, Philadelphla ; 
Frank B. Wood ; A Suruey on SuQQeated Antes 
in New Zealand a8 to Their Suitability for 
AstronomIcal Rseearoh; 16 months ; $26.400 

Frank B. Wood ; Multicolor Observatiors 
of Selected Eolfpslng Vuriablee; 2 years; 
$21,700 
POMFRET SCHOOL, Pomfret, Corm. : James R. 
McCullough ; Photoelectric Search lor Ultra- 
ShOr&P6riod Variable Btur.3; 2 years ; 
$6,800 
PRINCETON UNIVERSITY, Princeton, N.J. ; 
Martlu Schwarzschlld ; High AZt6tude As- 
tronomy; 2 years ; $602.000 
RENSSELAPB POLYTECHNIC INSTITUTE, Troy, 
N.Y. : J. Mayo Greenberg ; The &atter(rlQ of 
Liglrt by SmaZl Particles; 1 year, $30.500 

Alan 8. Meltrcr; AetronomfoaZ Data Per- 
tainfng to Eztfnotion and Polartzntlon by 
Non-Sphwical Particlea; 1 year ; $13,SOO 
SXITHSONIA~ INSTITUTION, Washlngton, 
D.C.; Charles A. Whitney; Stellar Atmos- 
pheres; 2 years ; $20,000 
SWARTI~MOR~ COLLEQE, SwarthmOre, Pa. ; 
Peter van de Kamp: A8trOmetric Study O! 
Nearby Btare; 2 years: $2%300 
UNIVEPBITY OP Tssns, Austin : Gerard H. de 
Vuucouleurs ; Photometric Studiea of BMht 
Qalootea; 1 year ; $16,200 

Harold L. Johnson ; AstroPhy8io8 DeaZfno 
u&h Injra-Red Photometry; 2 years; 
$30,000 
U.S. DBPART~VI~~~NT OF TEIU NAVY, OFFICs o? 
NAVAL RESEABCH, Washlngton, D.C. ; WaYue 
C. Hall; Laboratory High Temperature 
Speotroecopy; 1 year; 75,000 
VANDERBILT UNIVEBSITY, Nashville, Tenn. ; 
Robert H. Hardie; GaZaotio Structurs from 
Stellar Aseoofallona; 1 yenr ; $15.300 
UNIVBUISITY OF Wxscoas~N, Madison: C. hf. 
HuPer; Computation of Elements of EcUp8- 
Cg Il(narQ Stare by HfQh-Speed Comput4nQ 
Machines; 1 year; $3,000 

John S. Mathis; Theoretfcal Modeh J 
EvoZv4np Starr; 1 year ; $6,500 

Donald E. Gsterbrock ; Photoelectric Pho- 
tometsy of Oomete and Nebulas; 1 year; 
$10,000 



YALD Ua~vaas~~r, New Haven, Conn. ; Har 
ten J. Smith and James N. Douglas ; Plane 
tary Non-thermal Rod40 EmtsaZon; 1 year 
$63,000 

ATMOSPHERIC SCIENCES 
UNIVERSITY off ALASKA, College; T. Nell 
Davis nnd M. Sugfura: Continuation o] 
Stud&?8 of Aurora? Morphology; 2 years; 
$62,200 

C. T. Elvey : The Role 01 Height in Auro. 
ral Speotroecopy-Part II-Analgele; 13 
months ; $108,000 

Harold Leinbach, Jr. ; IflO8pherio Absorp- 
tion, CO8m40 NOi hfethod; 2 years; 
$168,000 

Masahisa Sugiura ; Morphology of Geo- 
magnetfo Puleations in the Aurora1 Zone; 
2 year* : $37,300 
UNIVERSITY OP ARIZONA, Tucson ; A. Richard 
Kassander, Jr. end Louis J. Bettan ; Emperi- 
mental Pulee Doppler Radar for Oloud 
Phyeics; 3 years ; $200,000 
UNIVERSITY OB CALIBORNIA, Berkeley ; Shih- 
Kung Kao; Dtffusion of Partfclea 4n the 
Upper Atmoephere; 3 years; $67,500 

Samuel Silver ; Radioaetronomtcal and 
Upper Atmosphere Studies In the Mioro- 
wave Regfon; 2 years ; $100,000 

Jacob, Bjerkues, Los Angeles ; California 
Ra4nfaZZ Proceaees; 3 years ; $151,000 

W. Lawrence Gates. Los Angeles ; Analysis 
01 Dynamic MOdsl8 or the Atmosphere; 2 
years ; $43,700 

Yale Mints, Los Angeles ; Numerical 
Studiee of the Planetary Circulation; 2 
years ; $82.800 

Morris Neiburger, Los Angeles; Growth 
or Ice Crgetals and Cloud Drape; 3 years; 
$99,100 
UNIVICREITY 08 CHICAQO, Illinois ; Kaare 
Pederseu and Sverre Petterssen : Numerical 
Prediction Model with Heat Souroee and 
Slnke; 18 mouths ; $48,800 
COLORADO STATE UNIVERSITY RESEAECH 
FOUNDATION, Fort Collins ; Lewis 0. Grant; 
Snowfall and the EdeCt8 of Uloud Seeding 
on 8nowjall in the Colorado Rockies; 1 
year ; $5,000 

Lewis 0. Grant ; Arttflcial Ice Nuclei Over 
the Rocky Mou?lta$ns; 2 years; $65.000 

Richard A. Scbleusener; Wail ClOad8 and 
Their Environment; 1 year ; $19,400 
UNIVERSITY OB COLORADO, Boulder ; Willlam 
A. Reuse ; Theoret(ca1 Phgeice of Upper A& 
and Solar Atmosphere; 2 years; $51,000 
DARTMOUTH COLLEGBI, Hanover ; Millett Q. 
Morgan : Synoptic Whietler Studiee Along 
the Eq’ 
$46,000 

Geomagnetlo Meridian; 1 gear ; 

FLORIDA STATIU UNIVERSITY, Tallahassee ; 
Thomas Gleeson ; Predictability i% Meteor- 
ology; 3 years ; $32,100 
FRANKLIN INSTITUTIO, Philadelphia, Pa. ; 
Martin A. Pomerantz; Time Varlatione 01 
the Primary Coemio Radiation Near the 
North Geomagnetic Pole; 1 year; $13,200 
GEORQIA INSTITIJTIO 08 T~CHNOLOQY, Atlanta ; 
Howard D. Edwards ; Shock Wave Phenome- 
no% in the Upper Atmosphere; 3 years: 
$69,000 
UNIV~RSITX 0~ HAWAII, Honolulu ; Merlano 
A. Estoque ; Theoretical Stud4ee of Tropical 
Cyclone8 and Related D48turbancee; 2 years ; 
$19,100 
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UNIVKIRSITY OB IDAHO, Moscow ; J. 8. Kim ; 
Aurora1 Radar Echoes and Airglow; 2 years ; 
$45,700 
UNIV~E~ITY OP ILLINOIS, Urbana; Glenn 1. 
Stout, Richard G. Semonin, and Donald W. 
Steggs ; Cloud Electrification Studies in Ill& 
noie; 2 years ; $134,200 
JOHNS HOPKINS UNIVERSITY, Beltlmore, 
Md.; George S. Benton; Streakineee in Ro- 
tat4ng and Stratified Fluid Systeme; 3 years ; 
$82,000 
KANSAS UNIVERSITY ENDOWMENT ASSOCIA- 
TION, Lawrence; Ferdinand C. Bates; Dy- 
nantic of Great Plains Thunderstormet 2 
rears ; $59.000 
NASSACHUSETTS INSTITUTE OB TIBCHNOLO~Y. 
CambrIdge; Hurd C. Willett: Relat$on of 
Ulimatio Trend8 and Atmoapherlo Circula- 
tion to Solar Activity; 2 years; $32,900 
UNIV~ESITY or MICHIQAN, Ann Arbor; Don- 
ald J. Portman ; Atmospheric Turbulence 
with Optical Techn$quea; 3 years ; $160,400 
UNIVERSITY OB MINNESOTA, Minneapolis ; 
Alfred 0. C. Nler; Study of Composition or 
Upper Atmoephere with Rocket-Borne hfag- 
netic Ma88 Spectrometere; 1 year; $42.000 

John R. Wiuckler and Edward P. Ney ; 
High Altitude Balloon Monitoring for Coa- 
mio Rags and Solar Terreetrial Phenomena; 
7 months ; $96,000 
UNIVERSITY OB MISSOURI, Columbia ; Wayne 
L. Decker; Analg8f8 of Rain (fage Records 
of The University of Chicago Cumulue Cloud 
Research Project; 1 yenr; $3,200 

James L. Kassner, Jr. ; A Sgstemat$c Study 
01 Some Recent Development8 in Cloud 
Chamber Teoimtque8; 2 years ; $22,300 
NATIONAL ACADEMY OF SCIENCW-NATIONAL 
RESEARCH COUNCIL, Washington, D.C. ; S. D. 
Cornell ; SappOrt 01 the Geophyeice Research 
Board; 2 years ; $98,400 

John R. Slevers; Act4vttles of the Uom- 
mfttee on Atmoepherio Science;; 1 year; 
$36,800 

John R. Sievers ; Support for the Uomm{t- 
tee on Atmospheric Sciences; 1 year; $69,080 
NEBRASKA STATE T E A c H 10 R 8 COLLEQQ, 
Chndron ; Lyle V. Andrew8 ; Physical Study 
vf Hail Suppreaslon; 2 years ; $14,200 
UNIVERSITY OP NEBRASKA, Lincoln : Robert 
L. Chasson ; Cosmic Ray Intensity Varfattona 
Deep &a the Atmosphere; 3 years ; $54,800 
UNIVERSITY OB NEVADA, Reuo; Wendell A. 
Mordy and Richard C. Sill; Eaperhnents in 
Solidillcatfon and Melting of Water; 2 years ; 
$52,100 
UNIVERSITY OIP NEW HAYPSHIRQ Durham; 
John A. Lockwood : Neutron Inteneity-Time 
Variation8 of Oosmio Radiation; 1 year; 
$4,000 
UNIVERSITY OB NEW MEXICO, Albuquerque ; 
Victor H. Regener ; Time Variation 01 Uosmio 
Radiation; 2 years ; $31,300 
NEW YORK UNIVERSITY, N.Y., N.Y.; Ben 
3avidson, Edwln Fisher and Jnmes E. Miller ; 
lnteraOtiOn8 Between Microscale and Larger 
Ycale Meteorological Procesees; 3 years ; 
$198,200 

Serge A. Korff ; Operation OZ Cosmio Ray 
lreutron Monitor in Alaska; 2 years ; $57,000 

Jerome Spar ; Fea84bility ol Artijtcfal 
liodipcation oj Tropicat Storms; 3 years; 
6221,000 



UNIVEE~ITY OF OKLAHOMA RI#S~AXCH INSTI- 
TOTIP, Norman ; Walter J. Saucier; Btrato- 
spher(c Pattens; 2 years ; $52,700 

Eugene M. Wilkins ; Electra-Dynam4o and 
Aerodynamtc Proceeses in Tornadoea; 2 
yeare ; $29,900 
UNIVERSITY OF ST. THOMAS, Houston, Tex. ; 
John C. Freeman, Jr. : Theoretfcal Studies of 
Atmoepherlo Croes Bectione; 1 year ; $4,400 
STANEORO UNIVERSITY, Stanford, Calif. ; R. 
A. Helliwell; Hynoptfc Study of WhlstZere 
and VLF Em%sions; 1 year; $33,600 
STATIU UNIVERSITY OF NEW YORK, Albany; 
Vincent J. Schaefer: FfeZd Research &ml- 
nar; 1 year; $9,600 
U.S. NAVAL REE~ARCR LABORATOBY. Wash- 
lngton, D.C.; H. Frledman; Upper Atmoa- 
phere stUdi w4th Rocket-Borne Magnetic 
Ma88 &WCtromett!r8; 1 year : $107,860 
U.S. DEPARTMENT & TB= NAVY, OSSIC~ or 
NAVAL RESEARCH. Washineton. D.C. : Bern- 
ard Vonnegut ani Charles-B. 61oore i Cloud 
Electrtflcation Studlea; 1 year ; $66,500 
U.S. WEATHER BUREAU, U.S. DEPARTMENT OB 
CO?,I?.~RC~J, Washington, D.C. ; Helmut 1. 
Landsberg ; Atmospheric PropZes; 1 year; 
$5,000 

F. W. Reichelderfer ; Bpec4aZfzed Upper- 
Air Obsewatdone at Banta Monica and PoM 
ArgUeZZo; 2 years ; $14,500 

R. H. Simpson; Weather dio&flcat4on In 
severe h’torme; 3 years ; $142,700 

Sidney Teweles; If3Y and IGO Itrato- 
spherio Analyet and Research; 18 months ; 
$60,100 
UNIVEBSITY OB UTAH, Salt Lake City ; Shih- 
Kung Kao ; D(flueion 01 Particle8 in the 
Upper Atmoephere; 2 years: $31,000 
WASHINQTON STATS UNIV~RSITP, Pullman ; 
Lloyd B. Craine and Glen L. Hower ; Cot?&- 
&dental Feature8 of Natural Radio Rml8- 
done; 3 years ; $65,000 

Ottis W. Riechard ; ltatlettoal Methodology 
and CZimatoZogfcaZ Btudtes 4n Weather dfodf- 
fcation ActMties; 2 years ; $50,000 
UNIVERSITY OF WASHINQTON, Seattle ; Robert 
G. Fleagle, Diabatfo Eflecta olt Atmospheric 
Motions; 3 year* ; $27,000 
WHITWORTH COLLEQE, Spokane, Wash. ; 
William G. Wilson ; IZectr4o Charge Bepara- 
tion During Freezing; 3 years ; $18,600 
COLLEOIU OB WILLIA~I AND MARY. Wllliama- 
burg, Va. ; James D. Lawrence, Jr.; Corre- 
lation of Radio Btar Bc(nt4ZZatton with I&s 
t(ZZation 01 Satellite NgnaZ8; 2 years; 
$40,000 
YALE UNIVERSITY, New Haven, Corm.; Wil- 
liam E. Reifsnyder; The Energy Budget ot 
c Forest; 4 years ; $94,200 

Peter P. Wegener; Rate of OOnd8U8ot(On 
of Water Vapor in the dfeta8tabZe State; 
1 year ; $14,200 

CHEMISTRY 
AMHEBST COLLEQ~, Amherst, Mass. : Ralph 
A. Beebe; Chemkrorpt4on and Phy84caZ Ad- 
rorpt4on 01 Gore8 on SoZ4d Burface8; 8 
yeara ; $39,700 
UIIVERSITY 0~ ABIZONA, Tuscan; Leslie 8. 
Foreter ; Spectra of Tranrltfon ‘dfetal Oom- 
plewer at Low Temperaturea; 3 yeare; 
$82,000 

. 

Roy A. Keller; UompaAon 01 the Ohro- 
matoaravhu of Hindered and UnLIndmed 
Blph&yis;“P ykars ; $20,900 

Carl S. Marvel; Novel PoZymertaotion 
Methods and Relation Between Structure 
and Properties oj H4gh Polymers; 2 years; 
$28,400 
AUGSBUR~ COLLEGE AND THEOLOQICAL SBY- 
INARY, Minneapolis, Mlnn. ; John R. Holum ; 
Participation of Neighbortng Carbonyl 4n 
NucZeophiWo LHspZacement oj Halogen; 2 
years ; $6,300 
BOSTON UNIVERSITY, Mass. ; Lowell V. Coul- 
ter ; Thermodynamic Properties of Beta- 
QU4noZ Olathrates; 2 years; $27,400 
BRANOEIS UNIVERSITY, Waltham. Maas. : 
Saul 0. Cohen ; Chemistry oj Free RodfcaZ8 
in solution; 3 years ; $46,800 

Robert Stevenson ; Const4tut4on and 
Chemistry oj Quaeein and Related Products; 
3 years ; $37,000 

Thomas R. Tuttle, Jr. ; AppHoat4on ol hfag- 
netio Resonance to OhemicaZ ProbZemr; 2 
year* ; $60,800 
B~I~HAX YOUNG UNIVERSITY, Provo, Utah ; 
K. LeRoi Nelson ; Low-Temperature K~nettou 
in Aprotio fZoZvent8; 2 years; $23,800 
BROWN UNIVERSITY, Providence. R.I. ; John 
Ross ; Viscosfty of Gases; 6 months ; $2,100 
UNIV~ESITY OF BUFF-ALO, Buffalo, N.Y.; Pe- 
ter T. Lanebury; New ReacMons of LtthC 
urn AZUm4nUm Hydr4de in PyrMine; 2 yearr ; 
$23,400 
CALIBORNIA INSTITUTP OF TECHNOLOGY, Paa- 
adena ; John D. Roberts; Btruotures and 
Reaction Mechanlema ol Organ40 Oom- 
pOUnd8; 3 years ; $82,000 
UNIVERSITY OF CALIBORNIA, Berkeley ; Rich- 
ard George Brewer ; Optical Bpectroecopg of 
61@h Temperature Molecules; 2 years; 
$20,100 

WIlllam 0. Dauben, lgtruotural Studier tn 
AZicucZio Gysteme; 3 years; $65.900 

W. F. Glauque ; Thermodynamic and Maa- 
net40 Propert4es -at Low Temperaturee; -1 
year : $120.000 

Jo& .H. tiildebrand ; Propert4ee and BoZu- 
bilitu Relation8 oj Nonelectrolytea; 1 year ; 
$12.700 

Bruce II. Mahan; K4net4os oj Free Rod4- 
Cal8 and AtOm8; 2 year8 ; $22,600 

Chester T. O’Konski ; Electrio Properties 
of MoZecuZee 4n Relation to Structure and 
Interacttons; 1 year ; $21,700 

Robert K. Brinton, Davis ; InueMgation 
of Elementary Gas Phase Ra&caZ Reac- 
tione; 3 years ; $10,600 

Herbert D. Kaess, Los Angeles: TransG 
tion dletal Carbonyls; 2 years; $21,900 

William 0. Young, Los Angeles; Dk- 
placement Reaction8 ZnvoZv(ng AZZgllo Bys- 
terns; 2 years ; $18,400 

Glenn H. Miller and Glyn 0. Pritchard, 
Santa Barbara; f3a8 Phase Kinetic studies 
of Borne Fluorine ContaMng Free Rod&ala; 
1 year ; $26,300 
CASK INSTITIJTI OB TECENOLOQY, Cleveland, 
Ohlo : Malcolm IO. Kenney ; Znorganio 
Btud4e8 Bared on the Phthalocyanlner; 2 
years ; $25,000 
UNIVBBSITI OP CEICAQO, Chicago, Ill.: Ml- 
chael J. 8. Dewar ; New Eeteroaromat(o Bo- 
ran Oompoundr; 3 yearn ; $76,200 
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Clyde A. Hutchison, Jr.; ReoordJng Dou- 
ble Beam Inlrared Bnectrophotomater; 1 
gear ; $lo,ooo- 

Lotbar Meyer; ProperHe OY Yattw at 
Lou! Temperatures; 2 yearn; $99,200 

Stuart A. Rice ; Conflgurat$onal and Thw- 
modgnamlo Properties OY Polar PoZgmere; 
42 months ; $71,300 

Leon M. Stock ; Influence OY Polar Bl7ects 
on Rate and EquiUbria; 2 years; $14,400 

J. W. Stout ; Eleotronlo Energy LeueZa In 
Paramagnetto Crystals; 2 years ; $58,900 

Henry Taube; OhenCtrg OY OlFggen and 
Ok-Compounds; 2 years ; $49,300 
UNIVERSITY OP CINCINNATI, Ohlo ; Raymond 
1. Dessy ; Transmfeeion of Elect&al Bflect.3 
Through Metal Atoms; 3 years ; (IS.000 

Dar1 H. McDaniel; Strong Hydrogen 
Bonds-Ion-d4oZecule Interactfons; 2 years ; 
$13.900 

Frank R. Meeka: Nuclear Maonetio Rwo- 
nance Bpectromete&; 1 year; $iO,OOO 

MIlton Orchin : Mechanism ot BeZenium 
Dehgdrogenation; 3 years ; $14,600 
Coz COLLEGE, Cedar Rapids, Iowa ; Frank C. 
Peanlngton ; BgnthesC OY l,t,d,)-tetrahy- 
droquinolin-S-oZ8; 31 months : $9,700 
UN&RNTI OF COLOEADO, Boulder ; Stanley 
J. Crlstol; Mechantms OY Certadn Organ40 
Reactions; 3 years ; $62.300 

John W. George; ChembaZ lgtudfes OY the 
Deoapuoridee of BuZfur and TeZZurfum; 3 
years ; $30,700 

Walter M. Macintyre; X-rag Laboratory 
Eouiement : 1 sear : $18.200 

Paul Uron& and .Jemes B. Evans ; dir 
PoZZutfon Analytical Methods Velng Rodio- 
chemical Techn<quee; 3 years; $21,600 
COLUMBIA UNIVERSITY. N.Y., N.Y. ; Thomas 
J. Katz: I. Four- and Eight-hfembwed Aro- 
matic Bustems, II. Mechan(sm OY the Diels- 
Alder Reactfon: 3 years: )35,200 

Victor K. La Mer; AdsorpHon OY PoZy- 
merio Flocculatfng Agent8 on OrgstaZZine 
BoZfds; 2 years ; $15,600 

Gilbert Stork ; 8gnthetio and Structural 
Problema in Organio Ohemktrg; 3 years; 
$129,100 
CosszLL CoLLEam. Mount Vernon, Iowa; 
Phllip R. Marshall; gfnetica OY Gar-BoZtd 
Reactions; $1,350 
CORNELL UNIVEIISITY, Ithaca, N.Y. ; Andreas 
C. Albrecbt: Vfbronio Properl(e.3 OY Yole- 
oules; 2 years ; $43,600 

S. H. Bauer and Richard F. Porter; De- 
termfnat~on of the MoZecuZar Structures OY 
Afetal O&de and Metal Halide Species in the 
Vapor Phase at 500e to 1000° K; 1 year; 
$9,700 

W. Donrld Cooke; Gas Uhromatographg 
OY High Molecular Wefght Compounds; 2 
years ; $32.300 

Peter Debye ; Oritfcal Opalescence Znueatt- 
gat~on 0Y Molecular Interaction 01 Polymers; 
1 year: $14,500 

Donald 0. Famum; Intwmedtate# in the 
BoZsoZgtlo Rearrangments OY Oyolooctatrtene 
DerluatJuer; 3 years ; $25,700 

James L. Hoard; Structural Aralysi8 OY 
Borne UompZe2 19ubstanoea; 2 years : $41,500 
DIWIANCE COLLQQB; Deflence, Ohio: Carl HI. 
Wulfmon: Dependence OY Molecuhr Shape 
Upon OoZZective and Indlvldual ParthZe 
Zntwaationr; 18 months ; $15,300 
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UNIVFMITX OF DBLAWAPB. Newark ; Robert 
H. Wood; Entropy OY D4luMon of Znorganfo 
Bubatanaer; 3 years ; $18,700 
D~NI~ON UNIVDBIITY, Grenville, Ohlo ; WII- 
liam A. Hoflmen, Jr. ; Alloman and Uyanurio 
~;lgdOODerlvatfuss and Reacttoonr; 1 year; 

U&D~MTX OP D~NFDB RESEABCE INBTITUTD. 
Cola. ; Robert C. Amme; Intwmolecula; 
Force8 bu the Vkooelectrio Ebeot: 2 rears: 
$31,200 - 
Dn~z UNIVEMXTY, Durham, N.C. : Charles 
R. Hauser : Rearranaements. ENminatbna. 
DispZaceme&, and &ndenea?Jonr; 3 years i 
$59,200 
DUNBARTON COLLEQB OP HOLT Cnoss. Wasb- 
ington, D.C. ; Sister Zd. Ellen Dolores Lynch ; 
CheZate iloordtnatlon Uompounda of lfetero- 
cycl<o Amine Orides; 3 years: $13,500 
DIJQUESNm UNIVERSITY, Pittsburgh, Pa. ; 
Bernard T. Gillls; Chemistry OY Aeo Dlero- 
phlZe6; 2 years ; $9,700 
FLOEIDA STATS UNIV~~SITT, Tallahassee ; 
Werner Hen; 8eaqulterpene Ohembtrg; 3 
years ; $48,900 

John Ill. LeBler; lodopwoddsr, Zodoso 
Compounds. and Th&r AnaZogr; 3 years; 
$55,300 

Harry M. Walborsky ; Cyclopropanes- 
Btudieu <n AsymmettJo Sgntheda; 3 yeen; 
$44,100 
UNIVERSITY OF FL~EIDA, Galnesvllle; 8. 0. 
Colgate ; Scattering OY Monoenwgetio Beamnr 
OY Low VeZocStu Neutral Part&lea; 2 peers ; 
$30,000 

W. H. Cramer ; Low Velocity Po&lue ion 
Bcattering (n Gores; 1 year ; $6,400 

Willlam M. Jones: CucZopropgZ Uarbene; 
2 years : 328.800 

E. BI. Mu&blitz, Jr.: CoZZMona oj Meta- 
etabZe Atome and Moleoulee &s Gases; 2 
years : 335,700 

Thomas M. Reed III and John A. Young; 
PhudcaZ Propertier and Structure OY Per- 
Puorohezanee; 2 years ; $26,500 

Robert C. Stoufer; Bssen#aZ Oharaatw 
and Uonreuuence of Bpin-Pafring {n OobaZt 
(II) Uomplewes; 2 years : $26.100 
GEORGETOWN UNIVERBITY, Washlugton, D.C. ; 
Francis 0. Rice ; Preparation and Reaatiom 
OY Free Radtcals; 1 year; $15,200 

Wllliem W. Zorbacb and Nelson K. Richt- 
myer ; Btnrcture OY Digitodgenln Mono- 
d@?HowoeJde ; $2,800 
G~OUGB WASHINGTON UNIVEUSITI, Washlng- 
ton, D.C. : Theodore P. Perros, Wllllam F. 
Sager and Charles R. Naeser ; Infrared Hpeo- 
trometer; 1 year ; $14,000 
GEOEGIA INSTITUTB OP T~CHNOL~QY, Atlen- 
ta; Jack Hlne; Polar Edectr on IquilOrie 
In Organic ChemMrg : 3 years ; $29,900 

James D. Ray. Thermodgnamnlc Propertks 
OY AZkaZ{ and AZkallne Earth N&-Mea and 
NItrater; 3 years : $29,700 

Willlam &I. Splcer; Nuclear Magnetlo 
Reronanoe ~pectrometw; 1 pear ; $30.000 
GU~TAVU~ Aoo~~aos COLLIDQ~, St. Peter, 
Ylnn. ; H. Bradford Thompson, Jr.; Rota- 
Hanal Iaomnmlrm 4n Bubrtltuted E&o- 
oarbone; 31 months : $7,500 
HARVARD UNIVIDBFJITY, Cambridge, Maw. : 
John D. Baldeschwieler : ltudy OY Molecule8 
Uontdning N14 and IP by NuaZear Magnetia 
Double Resonance; 3 yeem ; $24,499 
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Ellaa J. Corey: Uatalvtfo, Stwochemfcal 
and Bgnthetfc Applfoatione of Afetal-Ion 00. 
0rdfMtfOn in Oroanfo Uhemlstru: 3 ~earll, 
$51,400 - 

-- - 

Richard H. Holm; Magnetlo and spectral 
lgtudtee 01 Oomplerea of the Transition 
Elementa; 15 montha ; $7,SOO 

G. B. Klatiakowaky ; Unatabls Internre- 
diotes in Gas Phase Reoctfona; 3 years; 
$63,600 

William Klempecec; Btructure 01 Mole. 
cup at High Temperaturee; 2 years; $44,. 

August H. Maki; Chemioal Investigation 
by Blectron 8pin Reeonance; 2 years; 
$33.100 

Fcancla 0. A. Stone; Chemistry 01 Boron; 
22 montha ; $31,000 

Frank H. Weatheimec: The UhemWry 01 
Phosphate Esters; 3 years; $42,500 
HOPSTRA COLLEOQ, Hempstead. Long Island, 
N.Y. ; Edwncd E. Schwelaec ; Preparatfon 01 
Heterocyclio Rfag Bysteme Employfng Df- 
phoaphinemethyknes; 2 years ; $13,100 
ILLINOSE INSTITUTB OP TECENOLOQY, Chl- 
eago ; Werner W. Bcaadt ; Difiurfon in High 
Polymers; 3 years; (10,400 
UNIVERSITY OB ILLINOIS, Urbana; R. Llnn 
Belfocd ; Bnergy Level8 or Transition Yetal 
aalfdee ; 2 years ; $19,000 

David Y. Cuctln; Bterto Control and Es- 
ploratory and Meohanisms Studier of Or- 
ganio Reactiona; 3 years; $47,500 

Richard S. Juvet, Jr. ; AnaZvd8 o?ad 
Thermodynamfcr of solution of ZnOrflWttO 
oompoundr vfa God Chromatography; 3 
years ; $34,000 

Nelson J. Leonard : Transannular Znter- 
aotfone fn dledium-Rfng Compounda; 3 
years ; $07,500 
INDIANA UNIVERSITY FOUNDATION, Bloomlng- 
ton ; Marvin Cacmack ; Organfo SuVur 
Chemi6trU; 3 years ; $56.000 

Rlley SchaeiIec. Ohemfstry of Boron HI- 
drider and Derivativee; 2 years; $44,400 

V. J. Shlnec, Jr.; EfleOt8 of Deuterium 
Bila8titutfoth on Rate8 of Organio Rcaotione; 

- 1 rear; $11,600 
Harrison Shull ; Theoretfcal ltudiee Of 

Atomio and Molecular Ptructure; 3 years; 
$121,100 
IOWA STATR UNIVERSITY OF SCIENCE AND 
TQCHNOLOGY, Amea ; Lawrence S. Bactell; 
Precfse Btudfes of hfolecular Structure; 2 
years ; $32,800 

Orville L. Chapman; Photoohemfstry ot 
Yonacyolfo Dienes; 3 years : $49,500 

Charles A. Goete, Oary Recording Ppectro- 
photometer; 1 year; $12,000 

&neat Wenkect : Structure and iWntheees 
of Ufterpenofd No&al Produots; 3 years; 
$53,300 
JOHNS HOPKINS UNIVDRSITY, Baltimore, 
Md. ; Walter 8. Koaki: Uhemfcal Applfoa- 
tion.8 of Mae8 Bpectro8copy; 1 year : $31,500 

Ales Nickon; Ions lrom PolgovoNo Mole- 
odes; 2 pear8 : $22,500 
KANSAS STATB UNIVERSITY, Manhattan ; 
Richard N. McDonald ; ByntheEis and Ohem- 
istr# of Bioyolo [&t.O] heaane and Deriua- 
tfuaa; 27 months; $20.200 
UNIV~~~?JITY OF KANBAB, Lawcehce: Earl 8. 
Huysec ; The Revwaibilfty ot the Free RadC 
oal Addition ReaotiovFreo Radfcal ElfmC 
nation Reaotfons; 2 yeaca ; $16,700 

Edward 1. Smlaaman : Uhemktry of podo- 
phyllum Componentr; 2 years ; $15,100 
LAPAYIDTTIP COLLEO~, Easton. Pa.; Davld 8. 
Ccocket; Study 01 Compleo Compounds in 
the 8oZfd State by Prersrre; 3 years ; $f3,500 
LEMOYN~ COLLEQQ, Syracuse, N.Y. ; George 
A. Pearae. Jr. ; Bgntheaia and AnaZ@cal Ap- 
plbation of Amfdomfmes; 2 years ; $7,200 
LOUISIANA STATE, UNIVEBEITY AND AQRICUL- 
TUBAL AND MIECHANICAL COLLEQB, Baton 
Rouge ; Joel Selbin ; Preparatfon and Znjra- 
red Bpeotral Study of Oompleses Uontaining 
b’ulfur Donors: 3 year8 : $23.000 

iames G. T&y&am ; .Olepks and Related 
Xubstanoea : 3 vents : $32.800 

Hulen B.-Williams ; Beokman ZR-7 P&m- 
;&a;$ Znfrared Bpeotrophotometer; 1 year ; 

UNIVERSITY 08 LOUISVILLB, Ky. ; J. P. Phll- 
lips ; Ohelatfng Agent8 Changfng Color with 
Dfeleotrfo Uonstant; 2 years; $13,000 
MANKATO STATE, Mnnkato, Minn.; John 
IS. McCarty ; Ethylene Zmmonium Zons-Re- 
aotfons with Bulflde Ions; 2 yeare ; $5,SOO 
UNIVEU~ITY 0~ MARYLAND, College Pack; 
Charles E. White ; Spectral CharaotwWfcs 
ol Fluorescent Metal Ohelates; 20 months; 
$6,000 
MASSACHUSICTTS INSTITUTE OF TECANOLOOY, 
Cambridge; B. Albert Cotton : Bpeotral and 
Magnetio Btudiee 01 Uomplea Zone; 2 years ; 
$26,300 

Walter R. Thocaon; Non-Adfabatfc Elec- 
tronb Energy Transfer Procesees; Inelaatio 
&atterfng 01 Atomio @stemr; 2 years; 
$15.500 
UNIVEU~ITY OP MA~SAC!IXD~~~!CT& Amherst ; 
I. Moyer Hunabecgec; Hydrogen and Bond 
Order in ZZeteroolgclfo and Aromatfo &IS- 
tens; 3 years ; $25,000 

I. Moyer Hunabecgec ; Nuclear Mognetfc 
and Electron 6pfn Resonance Bquipment; 
1 year ; $15,200 
MnLLON INYTITUTPJ, Plttabucgh, Pa. ; Paul J. 
Flocy ; Propertfes 01 Polglmers and Their 
SoZutfons; 2 months ; $5,000 

Paul J. Flocy and C. A. J. Hoeve ; Polymer 
Reaearoh; 2 years ; $60.100 

Hershel Mackovita ; EiFper(mental Uon- 
tfnuum Meohanfce; 2 years ; $44.600 

Foll A. Miller; Infrared studier at Low 
Frequenoles; 2 years ; $56,400 
NICHIQAN STATE UNIVERSITY, Enst Lansing ; 
Harold Hart; Fufldamental Btudiea in Or- 
gan& Chemistry; 2 years; $36.100 
UNIVERSITY OB MICHIQAX. Ann Arbor ; Philip 
J. Elving ; Electrochemical Btudfee in Mquid 
XuZfur Dioxide; 3 years ; $23,000 
UNIVE~EITY oa- MINNESOTA. AIinneapolla ; 
Iaaak M. Kolthoff; Fundamental Polaro- 
graphfa Xtudies at the Rotated Dropping 
Afercuily( Electrode; 2 years; $21.400 

Wililom E. Pacham; Rfng Eopansion Re- 
action8 Involving Carbene Zntermediater; 2 
year8 ; $16,100 

R. Stuart ToblaB; Lfght Bcatterfng and 
B.m.1. Studier on 6oZutions of the Zeopoly- 
tantalates; 2 years : $30,300 

John E. Wectr: OptfcaZ Abrorptfon oj 
Orystdlfne Defeotr; 2 years ; $36.500 
UNIVERSITY OF MISRISSIPPI, Univecalty ; 
Theodore I. Biebec; Reactfonr of the Trf- 
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phenyiboron FTCS Rodtcai Angon; 8 gears; 
$80,200 
MONTANA STATS COLLEQI, Boseman; C. N. 
Caughlan ; Organic COlnpOUnd8 of T(tan&m; 
$1,200 
MONTANA STATS UNWERSITY, Missoula ; John 
M. Stewart ; Infrared ktpectrophotometer; 
1 sear : $5,000 _ 
UNIVBUSITY OB NEBRASKA, Lincoln ; Norman 
H. Cromwell; Eitminatfon Reaction8 01 a. 
Haiogenated Ketones; 3 years ; $25,600 

Cecil E. Vanderzee ; Il’hermodynam~o and 
Kinetic Btudies or% Cunates. Thiocwanatea 
and Related Compound8; 2 years ; $2i,OOa 
UNIVERSITY OF NEW MEXICO, Albuquerque ; 
Glenn A. Crosby; Electronto lgpectra of Co- 
ordinated Rare Earth lone; 3 years ; $62,200 
NEW YORK UNIVERSITY, N.Y., N.Y.; Kurt 
Mlslow ; Transannuiar Eflecte by Rotatorp 
Dispersion; 2 years ; $42,400 
UNIVERSITY OB NORTH CAROLINA, Chapel 
Hill ; James P. Collman; High Reeoiution 
Infrared Bpectrophotometer; 1 year; $9,000 

&car I(. RI&; The Thermal Decompoet- 
tion of Aeomethane and Related Towioe: 3 
years-: $36,500 

_ - 

UNIVERSITY OB NORTH DAKOTA; Grand 
Forks ; A. William Johnson ; Diphenplaikyi- 
suijonium Yiids; 2 years; $13,000 
NORTHEEN ILLINOIS UNIVEBSITY, De Kalb ; 
Alexander I. Popov ; Phusicochemicai Study 
of Halogen Charge-Tranefer Compiewee; 2 
years ; $11,300 
NORTHWESTERN UNIVERSITY, Evanston, 111. ; 
Myron L. Bender ; Mechanism8 of the Hpdro- 
Zptie Reaction8 of Carbosylio Acid Deriva- 
tivea; 3 years ; $42,400 

Arthur A. Frost; Quantum Mechanical 
Electronic Energy Calculations 01 simple 
Molecules; 1 year ; $4,900 

Arthur A. Frost; Analytical Mass Epeo- 
trometer; 1 year ; $25,000 

Herman Pines ; Dase Catalyzed Reactions 
of Hydrocarbons and ol Related Compounde, 
3 years ; $33,200 
UNIVEBSITY OB NOT~E! DAMS, Notre Dame, 
Ind. ; Ernest L. Eliel; Reaction of Organic 
Pubetratee with Metal Hydride8 and Other 
Organometaiiice; 3 years ; $40,900 
OHIO STATS UNIVERSITY RMEABCH FOUNDA- 
TION, Columbus; Daryle H. Busch; AUpm- 
met& Proceusee Invoiaing Optically Active 
Gomplew Inorganio COmpOUUd8; 2 years; 
$40,800 

Alfred B. Garrett; Fiaah Photoiyeie oj 
Hydrides and Owidieing Agents; 2 years; 
$24,600 

Harold Shechter ; Reaction8 oj (larbeUe8; 
8 years; $43,800 

Quentln Van Winkle : Electronic Prower- 
tie8 oj Chlorophyll Films; 2 years; $84hOO 

Melville L. Wolfrom ; Aopciio Derivat’ivee 
Of the ffugar8 a8 Intermediate8 in EgUtheU(8; 
3 years; $37,000 
OKLAHOYA STATS UNIVKIBSITY, Stlllwater ; 
Leon H. Zalkow; Btereochemietry 01 Tetra- 
carbocyciio Clompounds Containing q BicyoZo 
(S,I?,l) or Blcyclo (e,e,r) Ring Byrtem; 2, 
years ; $13,900 
UNIVERSITY OB OKLAHOMA RESDAECH INSTI- 
TUTE, Norman ; Harold E. Affsprung ; O&urn 
Type Uations ar Anaiptioai Reagents; 2 
years ; $13,400 
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OR~QON STATS UNIV~SSITT, Corvallis; Bert 
E. Christensen ; High-Resolution Injrared 
Spectrometer; 1 year ; $8,000 

W. H. Slabaugh; lurjace Uhemiatrp oj 
Graphite Reconstituted from ffraphite Ow4de; 
1 year ; $5,000 
UNIVERSITY OB OREGON, Eupene ; Virgil Bee 
kelhelde ; Aromatic Moieculea Containing 
Functional ffroupe Internal to the r-Electron 
&Jstem; 2 years ; $52,200 
PIONNSYLVANIA STATS UNIVERSITY, Unlver- 
sity Park ; I. C. Hisatsune ; Trapping 01 Un- 
stable Chemical Soecies in Ionio Matrices: 
2 years; $15.100 - 

C. David Schmulback and Frank Dacbille ; 
Eflect oj Preesure Upon the Optical Activity 
ot Crystalline Inorganic Compounde; 2 
years ; $18,700 

Robert W. Taft, Jr.; Electronic Interao- 
tiona of Bubstituents in Aromatic Bustsme; 
$3,120 

Thomas Wartik; Time of Flight dfaes 
3pectrometer; 1 year; $30,000 
UNIVEESITY 0~ PITTSBUBQH, Pa; Elmer L. 
Amma ; Structure and Theory 01 Metai-lon- 
Aromatic Complexes; 2 years ; $23,300 

Edward M. Amett; Stabtiitiee of htoie- 
cuiee, lone, and Radicala; 3 years; $31,000 

Johannes F. Coetzee; Propertiee of Eiec- 
trolgtea in Nitrile a8 Boivente; 8 years; 
$27,300 

Henry S. Frank and T. H. Dunkelberger; 
Relation of Structure to Propertiea in Liquid 
6oZutions; 2 years ; $23,800 

C. A. Hollingsworth ; Edecte of Boiute- 
Solvent Interaction on the Reactivitiee of 
Some Grignard Reagents; 2 years; $20,200 

0. A. Jeffrey: X-Ray DiJraction Equfp- 
nent; 1 year ; $21,100 

William B. Kehl and G. A. Jeffrey; Uom- 
outer Programming lor Crpetai 
Anaipeie; 2 years ; $43,200 

Btruoture 

POLYTECHNIC INSTITUTE OF BROOKLYN, 
Brooklyn, N.Y. ; Ernest I. Becker; Phpsioai 
Chemistry of the Grignard Reaction; 8 
rears ; $43,800 

C. 0. Overberger ; Preparation and Oxida- 
tion of CYCZiO 1,1 and I,!?-Bubetttuted Hp- 
draedne8, Cuoi~c Azo C7OmpOund8; 8 years; 
$33,800 
PMNCETON UNIVERSITY, Princeton, N.J. ; 
Charles P. Smyth ; Intramolecular Motion; 
3 years ; $36,700 
PUEDU~~ R~SEABCH FOUNDATION, Lafayette, 
lnd. ; R. E. Davis; Reaction8 oj Elemental 
hifur; 2 years ; $13,200 

Norbert Muller ; High-Resolution Nuclear 
Magnetic Resonance kpeotrometrp; 2 years ; 
$32,600 
UNIVERSITY OI” REDLANDS, Redlands, Callf. ; 
John L. Abernethy ; Resolution8 and Partial 
Asymmetric h’pnthesee in Enzyme-catalyzed 
Reaction8 between Amddo Acids and Other 
Baeio Compounde; 1 year ; $860 
RINSSIZLAER POLYTECHNIC INSTITUTB, Troy, 
N.Y. ; Sydney Ross ; Yioeiie-Iodine Compiew 
in Aqueoue and Non-AqueOu8 3oZutione; 2 
rears ; $10,600 
RESEARCH FOUNDATION OB STATS UNIVS~- 
SITY OB NEW YOBK, Albany; Barry M. Qor- 
ion, Oyster Bay ; A Kinetic Investigation of 
Fact Electron-Tranujer ReaOtiOn8 Between 
Uompiew Ion8 JU AqUeOU8 BOiUtiOn; 2 yeara ; 
612,000 



Wflllam J. le Noble, Oyster Bay : Eflect 
ol Einh Preseure on Ohemical Reacttons (?a 
the Liquid Phase; 2 years ; $10,300 

Conrad Schuerch, Syracuse ; Btereolsom- 
erfsm of Vinyl Polgmere; 2 years; $12,300 

Michael Szwnrc, Syracuse ; Anionic PoZy- 
merizat6oon; 3 years ; $105,100 
RESEARCH INSTITUTED OP TEMPLE UNIVER- 
81TP, Philadelphia, Pa. ; Aristid V. Grosse ; 
High Temperature Inorganio UhemMry; 
1 year; $28,400 
RUTQXARS, THY STATIM UNIVERSITY, New 
Brunswick. N.J. : Donald B. Denney ; Phos- 
phorus containing Compound8 aa Usefur In- 
termediates in Organic Reactions; 2 years; 
$28,300 

Sidney Toby ; Photo&en&al Study of 
Borne Gas-Phase dlethpl Radical Reactiona; 
3 years; $22,000 
SACRAMENTO STATIU COLLEGIQ FOUNDATION, 
Sacramento, Calls. ; Rodney J. Slme ; Heter- 
ogenou8 Equilibria of Borne ffroup V Metal 
Halides; 2 years ; $5,600 
SAINT MAEY’E COLLEGIIO, Winona, Minn. ; 
Brother H. Philip; &?ructure of Carbenes 
and Carbene Rearrangemente; 3 years; 
$11,600 
UNIVB~RSITY OB SAN FRANCISCO, Calif. ; 0. 1. 
McCasland ; ltereochemistrg of the CycU. 
tale; 2 years; $25,600 
SAN Jose STATE COLLBOBI, San Jose, Calli. ; 
Ralph J. Fessenden; Btud(e8 on Byntheeea 
of Wicon-HeterooyoZ40 Xyetems; 2 years : 
$10,000 
SMITH COLLEQBI, Northampton, Mass. ; &Ill. 
ton D. Softer; Bynthetlo and Structural In. 
ventfgatfons of Natural. Products; 3 years; 
$27,700 
UNIVERSITY OB SOUTHEEN CALIBOBNIA, Los 
Angeles: Ronald F. Brown; Effects of Gent, 
19u68titu~nte on the Rate8 and Equtlibria o) 
IZfno Closure Reaction8 : $2.800 

&nald B. Brown ; Pr&-&rating Znfrarea 
Speotrometer; 1 year ; $12,000 

Edgar Warnhoff : Rearranoement of alpha 
Brom&holeatano& Derivat&es; 2 - ye&s 
$10,500 
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UNIVERSITY OP SOUTH CAROLINA, Columbia 
Richard Layton ; &bstftutton Reaction8 o, 
Palladium (II) Uomplezes; 2 years ; $11,70( 
STANFORD UNIVERSITY. Stanford, Calif. ; Eric 
Hutchinson ; Solubtlieation in MfceZZar PoZu 
tions; 3 years ; $42,200 

VANDERBILT UNIVERSITY, Nashville, Tenn. ; 
Thomas W. Martin; Ch~emiaaZ 6tudde8 by 
FZaeh Photolveis and Htoh Maonetlo Fields : 
2 years ; $38,iOO 

- - 

Howard B. Smith and Arthur W. Ineer- 
8011 ; Optically Active Primary Am&e8 %d 
Their Absolute Conflguratione; 2 years ; 
$13,600 

Wllllam S. Johnson ; Bnytheeie of BteroZdr 
and Terpenoid Type8 and Related Studies. 
3 years ; $106,500 

UNIVEESITY OB WASHINQTON, Seattle ; Alden 
L. Crittenden; Edeat of surface Condition 
on Voltammetru at 6oZid Miaroelectrodee: 2 
years ; $20,300 - 

Victor W. Laurie; Mtcrowave dtudies o, 
#mall Polyatomia Molecules; 3 years 
$41,300 

B. 8. Rabinovitch; Kinetto Btudtes of 
Homogeneous Vnfmolecular Reaatione; 2 
years ; $31,800 

William H. Orttung; Properties of SoZu 
tiona of Amtno Acide Under Preesure; : 
years ; $10,400 

Glenn 11. Spencer, Jr. : High ReeoZut4oj 
RovlbronZo Btudtes of Vapor Phaae Optioa 
Spectra; 1 year ; $8,000 
STATSI UNIV~IRSITY 01 IOWA, Iowa Clty 
Norman C. Baenziger; Bhuatureu of Inter 
metallic Compounde; 2 years; $23.000 

Ronald T. Pflaum; Subetftuted Ooimea a 
Analytical Reagent%; 3 years ; ?18,700 
SY~CUSBI UNIVBIESITY, R~~S~~AECH INSTITUTX 
Syracuse, N.P. ; W. A. Baker, Jr.: i9peotrl 
and Magnetic Propertie of hfetal Qompleme 

E;HII~N AND Ln~l UNIV~IR~ITY ; Lexlng- 
* James K. Shilllngton; Reagentr 

for’the kksolution of Racemio Carbonyl Com- 
pounds; 2 years ; $0,400 
WAYNE STATS UNIVDRSITY, Detroit, Mlch. ; 
Norman A. LeBel; Addition of Nftrones to 
OZeflne; 3 years ; $27,200 

John P. Oliver: OrganogaZZfuunv aom- 
pounde; 2 years: $10,200 

Calvin L. Stevens ; Gem-DfhaZfdes from the 
Hofman Degradation Reaction; 1 year; 
$11,700 
WESLEIXAN UNIVERSITY, Mlddletown, Conn. ; 
Wllliam H. Brown; Chembtrt! of f-Methud 
blcpclo-[S.l.l]-heptan-Gone and l-hiethud 
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raving Tctragonal Bymmety; 2 years; 
16,600 

Henry E. Wirth ; Therodynamio Properties 
f Yiratures of IZeotroZgtee; 3 years ; $20,700 
JNIVERSITY OB TENNBSS~BI, Knoxville ; Wil- 
lam H. Fletcher ; Vibration-Rotation Bpeo- 
ra and Molecular Force Field%; 3 years; 
:45,200 

C. W. Keenan Rnd Jerome F. Dastham; 
Cinettis of AZkaZl Metal Reaction8 in Liquid 
Ltnmonfa; 2 years ; $13,400 
:EXAS TECHNOLOGICAL Co~~arolo, Lubbock ; 
Icnry J. Shine; Rearrangement of Hetero- 
,pcZia and Vinyl-aromatio Hpdraeo Oom- 
lounds; 2 years ; $16,600 
JNIVIRSITY OB TEXAS, Austln; Gilbert H. 
Lyres ; Analytical Chemietrg of the Platinum 
7Zemente; 3 years ; $22,000 

Philip S. Bailey; Erect of lgoivent and 
:ataZyst Types o?a the Reactions of Ozone 
oith Organic Gompounde; 2 years; $27,000 

Allen J. Bard; lflects of Beaondarg Re- 
cction8 fn Controlled Potentfal Coulometrg; 
1 years ; $17,600 

Jefferson C. Davis, Jr., Joseph J. Lagowski, 
ind Rowland P&tit ; Nuclear Afagnetfa Reeo- 
znnce Studies of Aeeociatian and the 
:hemistrp of the Group III Elementa; 1 
rear ; $30,000 

Joseph J. Lagowskl; Zonfc EQUf&fa in 
lnhydroue Ltqufd Ammonia; 2 years; 
~10,200 

Royston M. Roberts; Reactions of AZkyZ- 
lenzenee in the Preeenae of Lewie AC&; 3 
years ; $20,300 

L. J. Slutsky ; Burfaae Chemtstry of Quartz 
Single Crystals; 2 year* ; $14,500 
rULANlo UNIVERSITY, New Orleans, La.: 
Bans B. Jonassen and Robert T. Nieset; 
Charge-Transfer Interaction Between Aro- 
matic Diaeonium Belts and Znorganto 
Halides: A Physical &‘tudy; 2 years, $18,700 
UXIVIQRSITY OB UTAH, Salt Lake Cfty ; James 
M. Sugihara; Synthesis and Properties of 
S-Ketoses; 2 years ; $12,400 



b(oycZo-[b.l.l]-heman-S-one; 3 yearr: $18. 
300 
WESTSIRN CABOLINA COLL~XC, Cullowhee 
N.C. ; Louis W. Clark ; Efnetfc gtudfes on tL 
Decarbor9Zation oj ZJnetabZe Acid8 fn No?& 
&UeOUU gOzr8st8; 2 yearB; $10,700 
WILLIAM NAssH RICK UNIVERSITY, Houston 
Tex. ; Robert F. Curl, Jr. ; llloZecu1ar Micro 
wave Spectra and Equilibrium Conjorma 
tfm; 2 years; $16,200 
WILLIAMS COLLEQDI, Williamstown, Nass. 
J. Hodge Narkgraf ; Rearrangement of Pyrf 
dine N-Ozfde; 2 years ; $9,600 
lJw$$‘r~ OF WISCONSIN, Madisou; C. D 

; ACferowave and Radfoj~equencZ 
E9ectro8copy; 3 years ; $31,700 

Lawrence F. Dahl; Structural Studfee 0, 
Netc Tran8ftfon &fetal Compound8 ; 2 years 
$38,100 

David N. Lemal; Compound8 Contafnint 
Interlocked Rfnge; 3 years; $22,306 

John L. Nargrave ; Gas-Solid Interaction1 
at High Temperatures; 2 years; $43,300 

Irving Sham; Rate8 and hfechanfsm Oi 
Organic Electrode Reactions; 3 gent’s 
$32.400 
YALH~ UNIVERSITY, New Haven, Coun.; Basil 
0. Anex; Electron Dynamfce oj Hfohly Ab, 
sorbing Crpetals and Studfee fn Theoretfcai 
Quantum ChemfUtr9; 2 years ; $30,600 

Bentcn B. Gwen; The Pfezochemfetru oi 
Ezectrolytfo Solutions; 2 years ; $30,900 

DEVELOPMENTAL BIOLOGY 
ALBION COLLEOD, Albion, Nich.; Pearl Llu 
Chen ; cytology oj Streptomucea; 2 years ; 
$8,200 
AMEUWAN UNIVERSITY OB BEIEUT, Beirut, 
Lebanon ; Joseph N. Butros ; Diderentfatfon 
oj Pouterfor Fragment8 of Chick BlaUtO- 
derme; 3 years ; $9,600 
BERMUDA BIOLOGICAL STATION BOB Rs- 
BEARCA, INC.. St. George’s West, Bermuda; 
W. G. Bruce Casselman and Ronald R. COW- 
den; Cytochemical Studfea of Development; 
2 yenrs; $5,000 
Bones THOMPSON INSTITUTE FOB PLANT Ku- 
(IEA~CH, INC., Yonkers, N.Y.; Walter Tu- 
lecke; Huplofd Tfaeue Culture8 from Flow- 
ering Plant Pollen; 2 years; $19,900 
BRAND~IS UNIVERSITY, Waltham, Mass. ; 
Chandler N. Fulton ; Development Analysfe 
oj a Colonial Hydrofd; 2 year8 ; $21,200 

Philip A. St. John; In rftro Studies oj 
Planarfan Cells; 2 years; $11,300 
CALIBO~NIA INSTITUTE OF ~CHNOLOGT ; Pas- 
adena; Anton Lang; QfbbereZlfn8 in Plant 
Development; 2 years ; $68,500 
UNIVERSITY 08 CALIPOUNIA. Berkeley ; H. B. 1 
Currier, Davis; Callose fn Plant Cells; 2 
years ; $10,400 

Richard N. Eakiu; Ultrastructure oj the 
Amphfbfan Embryo; 3 yeare; $36,100 

; 

Katherine Esau and Vernon I. Cheadle, 
1 

Davis ; Comparatfve Structure of Phloem 1 

Tissue; 3 years; $21,100 
Julian Lee Kavanau; ChemfcoZ Back- 

ground of Cell Dfvf8fOn; 5 years ; $37.700 1 
F. Murray Scott, Los Angeles; Electron 1 

hffctc8ccpfc Etudfes oj Phnt Cells; 2 years ; 1 
$19,500 i 

CARLETON COLLEBE, Northfleld, Miuu. ; Wll- 1 
Ziam H. Nuir; Dfl7erentfatfon and Crganfc 7 
Fornation in Plant Tfusues; 2 years ; $~,Z@J 1 
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Ross L. Shoger; Born6 Pro9ertier oj the 
Chick Node; 2 years ; $6,800 
COLO~A~ STATS UNIVESBITY BE~~EAIICH 
FOUNDATION, Fort Collins ; Herman Meyer ; 
Morphological Stud9 of the Brafn of CfteZ- 
1188; 2 years; $8,400 
UNIVEBEITY OB COLORADO, Boulder ; Douglas 
1. Kelly ; Cellular Diflerentfatfon of the Am- 
phibian Pfneal Body; 3 years ; $8,200 

Stuart W. Smith ; Purfne: Pyrfmfdfne Ra- 
tios oj Ditlerentfatfng Cella; 1 year: $7,600 
C~L&&UNIVEBBITY, New York, N.Y. ; L. C. 
Dunn and Dorothea Bennett : Develoomental 
Eflecte of Genetic FoCtOr8 in Afamfizals; 2 
yeara ; $32,900 

Betty C. Moore and Arthur W. Pollister : 
DNA, RNA, and Proteins in Early Dfderen- 
tlatfon; 2 years ; $18,100 
DARTMOUTH COLLEGE, Hanover, N.H. ; Wil- 
liam W. Ballard ; Yorphotfenetfc Movements 
in Ffeh Embryos; 2 years; $39,200 
EMORY UXIVEIIBITY, Atlanta Ga. ; Geoflrey 
H. Bourne; Enzyme Activity fn Cell8 oj 
Young and Old Animale; 1 year; $16,600 
FIQBIDA STATIU UNIVEBSITY. Tallahassee ; 
George W. Keitt, Jr.; Control oj Grofcth 
and Dffferentfatfon in Plants; 2 years; 
$19,100 
GRINNBLL COLLEQ~. Grlnnell, Iowa ; Guiller- 
mo Nendoza; Reproduction fn the Goodef- 
dae;2 yenre;$11,200 
HAVERWIID COLLEQE, Haverford, Pa. ; Elisa- 
beth Ufford Green ; RNA Diderentfatfon Dur- 
ing ffrowth and Development; 2 years; 
$21,000 
HOWARD UNIVIUE~ITY, Washington. D.C. ; 
John P. Rier; Orffanfzatfon oj Vaecular 
Tf88ue8 fn Plants; 2 years ; $25,600 
UNIVEEWITY or IDAHO, M08cow; Lorin W. 
Roberts ; DfFerentfatfon oj Wound-Xglem 
Celle; 2 yews; $9,800 
UNIVERSITY OB ILLINOIS, Urbana ; Herbert 
Stern; Metabolfc Regulatfon oj Nuclear Df- 
cfsfoni 3 years; $63,100 
1OHNS HOPKINS UNIVERSITY, Baltimore, Md. ; 
Konrad Keck; Bustemu Controlling Protefn 
Specfjlcity in Acetabularia; 3 years ; $44,300 
KDNPON COLLEGE, Gambier, Ohio ; Francis 
W. Pow; Morphogenesfa in Euplotes Eury- 
stomue; 2 years ; $7,400 
LONG BEACH STATE COLLEOID FOUNDATION, 
Long Beach, Calif. ; James H. Nenees ; Mcr- 
ohogenesfs and Dffferentfatfon fn Insect Em- 
bryoe; 2 years : $14,000 
LOUISIANA STATR UNIVERSITY AND AQEICUL- 
PURAL AND ?T~ECHAXICAL COLLRQI, Baton, 
Rouge ; Willie Y. Reams, Jr. ; Dfflerentfatfon 
8j Pigment Cell8 in the PET kfouee; 2 years ; 
513.700 
UNIVEESITY 01 LOUISVILLE, Ky. : Calvlh A. 
Lang ; ReuPfratoru Enzyme Development fn 
the Mammal; 2 year8 ; $40,900 
LOYOLA UNIVEBSITY, Chicago, Ill. ; Harry 
Wang; Sfee and Growth Rate oj Feathers; 
1 yeara ; $8,000 
LUBBOCK CHRISTIAN Corneas. Lubbock, Tss. ; 
Norman Hughes ; Early Develogment oj 
Sca9hfopur Bombffronr and Soaphfopu8 
Hammondff; 2 years; $6,200 
KAEQU~TTS UNIVERSITY, Milwaukee, Wm. ; 
1. F. Millington; Shoot Development fn 
Perennial Plants; 3 years; $32.009 



Walter G. Rosen and Kenneth A. Siegea- 
mund; Growth and Uhemotropfem or Pollen 
Tubea; 2 yeara; $31,800 

John W. Saunders, Jr.; Eotoderm-dfeso- 
demn Interactfoss fn Limb Yorphogeaesfs, 6 
years ; $60,000 
MASSACHUSETTS INSTITUTE OF TECHNOLOGY, 
Cambridge ; Eugene Bell ; Lfwb Development 
and Cellular DfFerentfation ; 2 years; 
$103,000 
MERCY INETITUTBI FOB BIOA~EDICAL RE- 
SF,ABCH, Denver, Colo. ; V. L. van Breemen : 
InterflbrfZZar Yembrane Bgstems fn Btrfated 
dlueole, 1 year ; $44,600 
Id$d;cZ~~~~~~~~~, Oxford, Oh10 ; Charles 

; DeveZopmentaZ Root Anatomy; 
1 year; $1,700 
UNIVERSITY OB MICHIGAN. Ann Arbor ; P. B. 
Kaufman : ]IleChaaf8m 01 Btem Elongatfon fn 
Waeae8;2 years; $18,400 
TJNIv~~sIT~ 06 MINNESOTA, Minneapolis ; 
Norman 3. Kerr; DeveZopmentaZ BfoZogy of 
the True Slime Mold, Dfdymkm Nfgrfpes; 2 
years;$37,400 
Mrssona~ BOTAXICAL GARDEN, St. Louis ; 
Norton H. Nickerson: Growth Pattern 
Change8 in Maize; 1 year ; $7,100 
NEW YORK BOTANICAL GARDEN, New York, 
N.Y. ; Richard M. Klein ; Interaction 01 UZ- 
traviolet and VfsfbZe Rodfation on Plant 
Growth, 3 years ; $20,600 
UNIVERSITY 06 NORTH CAROLINA, Chapel 
Hill; Max H. Hommersaud; UeZZuZar Dff- 
f2y;&;tion in OhZamydomona8; 2 years; 

UNIvEasITY 06 NOETE DAKOTA, Grand Forks, 
John J. Taylor ; Eleatron Microscopfo 3tudy 
of Developing Epithelfum; 3 years ; $58,000 
NORTHWESTERN UNIVEESITY, Evanston, Ill. : 
Shirley C. Tucker: Ontogenetti Baefa for 
who&; 2 years: 320,SOd 

Joan M. Whitten: Insect (trowth and 
Y&amorphosfr; 2 years ; $13,800 
UNIVERSITY 06 OREQON, Eugene ; Sauford 8. 
Tepfer ; Developmental Change8 fn Apfoes 
of FZoloerfng PZanta; 3 years; $33,800 
UNIV6aSITY OB GUsGON MEDICAL SCHOOL, 
Portland ; R. L. Bacon ; ZmmunoeZeotropho- 
retio AnaZusf8 of Echfnoderm Development; 
2 years ; $23,GOO 
UNIVERSITY 08 PALEBMO, Palermo, Italy; 
Albert0 Monroy : Ontogenesk, ol Hemoglobfn 
In the Ohiok; 3 years ; $28,300 
UNIVEUSITY OB PENNSYLVANIA, Philadelphia ; 
Ralph 0. Erickson ; UeZZ Dfufsaon and OeZZ 
Growth fn Higher PZante; 3 years; $31,700 

Howard Holtzer ; Btudfes oj Uhondrogene- 
ab and dlyogeneais; 6 years; $70,500 

Llonel Jabe; Orfentatfon ot Cell Growth 
by Polarfeed Radfant Energy; 2% years; 
$26.800 
UNIVEESITY 06 PITTS~UBQH, Pa. ; Joan Eiger 
Gottlieb ; Xtudy of Factor8 4n NormaZ Shoot 
Growth 03 V'woular PZants; 1% years; 
$0,500 
PDRDUE~ R~SXIA~CH FOUNDATION, Lafayette, 
Iud.; J. 0. Lovett; bforphogene848 in the 
Aquatfo Fungur RhfaophZ~otC; 2 years; 
$10.000 / 

F. H. Wilt ; Molecular B4oZogy oj DQYeren- 
Matian; 3 year6 ; $76,400 

1. N. Portlethwalt and 0. 1. Nelson; 
Characterieatfon of Normal DeveZopm6nt ha 
Afakze;3 years; $44,000 
R6;;k,;~ Portland, Oreg. ; Margaret J. 

; Meaeurement 01 OhromosomaZ 
Ma88 Durfng Cell Divfston; 2 year8 ; $11,000 
RESEAECH FOUNDATION OB STATB UNIVFXWITY 
06 NEW YORK, Albany ; Wllfred A. Cote, Jr. ; 
Syracuse; Ultraetructure oj Wood OeZZa; 2 
years; $7.800 

Frederick H. Ti-uscott; Z+forphogsneufr fn 
the Genus Cuecuta; 3 years; $0,200 
UNIV~PRSITX OF ROCAEBTIPX, N.Y. ; Wllllam 
B. Muchmore ; Zmmuaochemioal Etudfes of 
Muscle Deuelovment: 2 years: $23.700 
ROCKEBELLEB ~INBTI&TIO; New York, N.Y. ; 
Sam Granlck: Btudfea Toward the Growth 
and Diflere&tion or OhZOrOpZa8tU fn Vitro; 
2 years ; $34,400 

Keith R. Porter ; Wall Formation fn CeZZd 
of Merfstematio Plant Tf88ue; 1 year; 
$17,300 

Ulrich Naf ; ChemCaZ Nature and Mode 
03 Aotfon of a Speofflo Inducer ol the An- 
therfdfum kr Ferna; 3 years; $SO,lOO 
UNIVEBSITY 06 SASKATCHEWAN, CANADA; 
Taylor A. Steeves; Leaj Development fn 
Vascular PZants; 1 year ; $6,000 
SXITH COLLEOU, Northampton, Mass. ; Da- 
vld A. Haskell; Orfgfn and Development of 
Growth Center8 in the PZant Embruo: 2 
years ; $18,600 

_ 
Elizabeth S. Hobbs; ArgentophfZfo Btrao- 

ture8 01 Certafn Oflfated Protozoa; 1 year; 
$3,000 
UNIVERSITY 06 SOUTH FLORIDA, Tampa: 
Jerome S. Krlvanek; Ckemfcal AnaZysee of 
tke Developfng BZime hfold, Dfctyostelkm 
df8cofdeum; 1 year ; $13,600 
UNIVERSITY 06 SOUTHERN CALIPORNIA, Los 
Angeles; John W. Mehl; Protefna in Ogto- 
pZa8mio Uleavage; 2 years; $16,000 
SOUTHERN ILLINOIS UNIVPRSITY, Carbon- 
dale ; Margaret Kaeiser ; Proportfons of 
Anatomical Oomponents in Plant Btruc- 
tureu; 2 year* ; $3,000 
STANFORD UNIVERSITY, Stanford Call& ; 
Donald L. Stilwell, Jr. ; Growth, Dejormf- 
ties and Veecularfeatfon of the Vertebral 
CoZumn: 2 yeare: $25.000 _. ,.. 
STAT@ UNIVERSITY OF SOUTH DAKOTA, Ver- 
mllllon ; Donald 0. Dunlap; Uomparat4ue 
Morphology 01 Hind Lfmb Afueoles 4n BaZf- 
ent4a; 2 years ; $10,000 
SYICACIJSBI UNIVERSITY, N.Y. ; Thomas 5. Ar- 
gyris; Meohanfsm of Hafr Growth Bttma- 
Zatfon During Hair Regeneratfon; 3 yenrs; 
$43,800 
T~XPL~D UNIVEBSITY, Philadelphia, Pa : 
Mann-Chlang Nlu ; Znductfon of Bpe@o 
Protefn Bunthesfo; 1 year ; $26,600 

Mann-Chlang Nlu; Zaductfon oj Bpccigo 
Protein BgntheSf8 by RNA; 2 years : $36,700 
TEXAS AGBICULTUIIAL EXPBRIMENT STATION, 
College Station ; J. Nevin Weaver; Nutrf- 
tiona; Factor8 in Dfmorphfo DiZ7erenttotton 
of the Honeybee; 2 years ; $17,700 
UNIVERSITY OP VIEQINIA, Charlotteevllle ; 
James E. Kindred; IllatoZog(oaZ Btud(e8 o/ 
Vertebrate Blood UeZZe; 1 year; $3,200 
WABASH COLL~QE, Crawfordvllle, Ind. ; C. 
Francis Shutts; In V4tro Bmhryogea68f8 46 
Angforpermr; 3 years ; $12,800 
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UNIVKIRSITX OP WASEII~QTOIV, Seattle; Ale1 
J. Hannfs: Muds of DNA of Selected Delli 
of Rana p&ens E&wgos; i years ; $20,70( 

Arthur H. Whiteley ; Developmental Phys 
{ology of Marine Invertebrates; 4 year* 
$76,000 
WASHINGTON UNIVFJRSITY, St. Louis, MO. 
R. Levi-Montalcini. V. Hamburger, and P 
Angeletti ; Analyeie of a Nerve Growth 
Promoting Agent and it8 Antiserum on the 
Bympathetio Byetern of Mammals; 8 years 
$182,400 
WAYNP~ STATS UNIVERSITY, Detroit, Mich. 
Werner CA Heim ; Ontogenesie of Mammalian 
Berum Proteins; 2 years; $28,300 
WlLLESLlY COLLEw, Wellmley, Mae% ; Alfct 
Louise Bull ; Edect of Genetic Dieturbanoes 
on Drosophila Development; 2 years ; $8,200 
WPSLYAN UNIVERSITY, Middletown, Corm. 
Earl D. Hanson ; Role oj Ribonuoleto Acid Jn 
Nuoleooytoplasmio Znteraotfon; 2 years ; 
$18,200 

S. Meryl Rose; Xpeolflo InhlbMon during 
Development; 1 year ; $14.900 
WILKES COLLEGB, Wilkes-Barre, Pa. ; Frau. 
cis J. Michelin1 ; Analysis oj Leaf Uonstitu. 
ents During Development; 2 years ; $11,300 
WINTHROP COLL~Q~, Rock Hill, S.C.; John 
A. Freeman ; DiflerentiaZ Functional Longev. 
ity of Gametee; 2 years ; $3,200 
UNIVERSITY ow WISCONSIN, Madison ; ~~~ 
F. Evert ; Phloem Btruoture (n Woody Dioot. 
uledons; 2 years; $20,6OO 
PAL&! UNIVERSITY, New Haven, Con&; 
Donald Fe Poulson ; PhgsioZogicaZ and De- 
velopmental Studies on Droeoph4Za; 3 years ; 
$60,600 

Ian K. Ross; Eeterothalli8m and Romo- 
thalliam tn the Myzomyoetes; 1 year ; $3,000 

Ian M. Snss~lx; ~orphogeneais in the 
BhoOt oj VQ8OuZQr Plante; 8 years ; $25.200 

J. P. Trinkaus ; Eistogenetio and Uontaot 
b’peoifioity oj Diberentiating Celle; 2 years ; 
$28,000 
YESHIVA UNIVIRSITY, N.Y., N.Y.; Lois J. 
Smith; hieohanisms of Normal and Abnor- 
maZ Development; 2 years: $10,800 

EARTH SCIENCES 
CURALD MARTIN, Richmond; Glacial and 
Inter-Glao4aZ Itratfgraphy oj the Alps for 
the Purpose of Comparison with that oj 
the Rocky Mow&a&s; 11 months ; $ll,OOO 
A&Z~~ICAN COM&~ITTB~B~ BOR TE~O W~~IZMANN 
INSTITUTE OF SCIENCE. N.Y.. N.Y.: C. 1.. 
Pekeris, Rehovoth, Israel ; ‘Dete%&o\ 
oj the Tide8 In the Real Ooeane; 2 years; 
$238,700 
AMERICAN Musmm OP NATURAL HISTORY, 
New York, N.Y.; Brian H. Mason; The 
Mineraloou and Ohemioal Composition of 
Btonu Meteorites; 3 years: $30,180 

UNIVERSITY 0~ ARIZONA, Tucson; Pan] 
Damon ; 
$34,800 

Geoohemioal Dating; 2 years; 

UNIVBRSITP OF ARKANSAS, Fayettevllle ; 
Paul K. Kuroda ; Trace Elements in hfeteor- 
(tee; 2 years ; $57,000 
BRIBHAILI YOUNG UNIVERSITY, Provo, Utah ; 
Marion T. Mlllett ; GZaoier Terminnf Study: 
Southern Akeha 1961; 3 months ; $0,600 
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BBYN MAWR COLLEQEI, Pa. ; Edward H. Wat- 
zon ; X-rag Diflraotometer Unit; 1 year: 
$6,300 
CALI~~~RNIA INSTITUTB~ OF !i%2ENOLOGY, 
Pasadena : Egon T. Degens ; Geoohemical In- 
veetigations of some Organfo Oonstltuents 
in Sediments; 1 year ; $9,100 

Richard H. Jahns; Pegmatlte Genes& 
Through Uontrolled Laboratory Bunthesis; 
1 year; $3,160 

Claire C. Patterson ; Oonetruotfon oj a 
Ma.88 Spectrometer; 1 year; $33,6OO 

Robert P. Sharp ; GlwfoZogicaZ Research 
on Valley lee &reams; 2 years ; $18,400 
UNIVEUSITY OR CALIFOBNIA, Berkeley: 0. H. 
Curtis and J. B. Evernden ; Potaesium-Argon 
Dating of Mineral8 and Rooks; 2 years; 
$55,900 

Albert 1. J. Engel; Variattons is the 
Propertiea of Metamorph{o Rook8 and Con- 
stituent ~inerale a8 a Function oj the Kind 
and Degree of Metamorphiem; 8 years: 
$31,000 

Herbert E. Hawkes, Trace llement D{s- 
per&on in Igneous Rocke; 2 years; $21,000 

J. W. Johnson and Parker D. Trask, Dy- 
namics oj Nearshore Sediment Movement; 
2 years: $76,000 

Charles Meyer and William S. Fyfe; 
Noreloo ELectton Probe; 1 year; $52,800 

Margaret K. Robinson; Computation oj 
Beaaonal Vartation tn 8ea Temperature jrom 
InoompEete Time 6’eries; 1 year ; $14,000 

Hans 1. Suess; Natural Radiocarbon 
Measuremente; 8 years; $74,200 

Francis J. Turner; Fabric8 oj Dejormed 
Rook8 and M&erale; 2 years : $29,650 

Stanley H. Ward; Polarization8 oj Nat+ 
raZ Magnetic Field8 by Major Geologto Btruo- 
tares; 1 year ; $15,000 

Emile A. Pessaguo, Jr., Davis: Study of 
the Upper Cretaoeous Planktonic Forami- 
nifera of the Gulf Coaetal Plain; 8 years; 
$16,500 

Harmon Craig, La Jolla; Isotopio Ooean- 
ography and Meteorology; 2 years ; $65,200 

Robert L. Fisher, Richard P. Von Heraen, 
William R. Riedel and Gustaf Arrhenius, 
La Jolla; Aoqubitton and Modifloation of 
Sonar Pingera; 1 year ; $13,885 

John A. Knauss and John D. Isaacs, La 
Jolla: study of the (IromweZZ Current; 1 
Fear ; $53,400 

Francis P. Shepard, La Jolla; Bubmar(ne 
Uangon Charting; 3 years; $26,300 

Tjeerd H. Van Andel and Joseph R. Cur- 
my, La Jolla; Bedtmente and Post-Plelsto- 
cene Htetorg of Continental Shelves; 2 
years ; $60,000 

William G!. Van Darn, La Jolla; Long 
Period Wave &‘tQtiOnU on Paoiflo I8Zaud8; 
2 years; $59,700 

W. 1. Wooster, La Jolla; InvestJgations 
Oj the Peru C%?Tent dyetem; 1 year ; $56,000 
UNIVERSITY OB C~LIBORNIA, Los Angeles ; 
David T. ariggs, Los Angeles : Plaetidty at 
Hdoh Temperature8 and Pressures; 2 years ; 
$51,600 

George W. Wetherill, Los Angeles; (fee- 
OhronO~oQU using RQdiOi8OtOpe8; 2 years ; 
$66,150 

W. F. Libby, Los Angeles: Radiocarbon 
Dating hfethod and New Dating Method8 oj 
Longer Time &ale; 3 years: $70,000 

Richard V. Fisher, Santa Barbara ; Phy8C 
caZ and B{oetratigraphlo Inuestigat<on oj the 



John Day Formation, Oregon; 2 Yesre; 
$14,150 
CABNEQI~ INETITIJ~ION OB WA~HINTON, 
Washington, D.C. ; Merle A. Tuve; gdemic 
end Gravity b’tudies oj the Andes; 2 Years : 
$40,000 

Joseph- ?. Smith ; Amphibole, Pyrozene, 
and Bul/lde Mineralogy; 2 years; $40,000 
UNIVERSITY OF CINCINNATI, Cincinnati, Ohio ; 
William 3’. Jenks ; X-ray DiFractometer jor 
the Bolution of Oertain Hineralogtcal, 
Petrological, and Bedimentolog4cal Prob- 
leme; 1 year; $16,000 
UNIVERSITY OB COLORADO, Boulder; Don L. 
Elcher ; Uretaceous Foraminifera in the 
Rooky Afountain Area; 2 years. ; $8,100 
COLUMBIA UNIVBIBEITY, New York, N.Y.; 
David B. Erlceon; Lithological and bficro- 
paleontoloQica1 Investigation of Ocean RedC 
ment Cores : 3 veare : 340.700 

Maurice b&S ; ~&p&&t of the Reeearch 
Veseel ‘vEiV4; 6 mouths; $240,000 

James R. Helrtzler; Geomagnetic Micro- 
pulsation StUdie8; 18 mouths ; $25,000 

Jack lb. Oliver ; Installation and Operation 
oj Additional Earth Strain dieters in a 
7‘;ectonically Inactive Area; 2 Years ; $43,000 
COBN~LL UNIVERSITY, Ithaca, N.Y. ; Philip 
i?& Orvflle: Investiaation oj Feldspar8 by 
Hydrothermal All&i Ion Exchangi Tech- 
niques; 3 years; $32,000 
DARTMOUTH COLLEQBI ; Hanover, N.H. ; 
Robert C. Reynolds, Jr. ; Salinity of Pre- 
Cambrian Bean; 2 years; $32,700 
UNIVERSITY or DILLAWARE. Newark : John J. 
Groot ; A Palynological Investigation of the 
Nonmarine Cretaceouu Bediments ot the At- 
lantio Coastal Plain: 3 Years: $15,.240 
EARLHA?& COLLIQIP, ~Rlchmond, Ind. ; David 
Teltalr; The Radioactivity of Soil8 and Soil 
Parent Yateriale; 27 mouths ; 33,750 
FLORIDA STATE UNIVERSITY ; Tallahassee ; 
George W. Devore : Oatical SvectroQraphic 
Equipment jor GebchemicaZ investigations 
of Mdnerals; 1 year ; $25,000 

Takashl Ichlye : Rotating Yodel Experi- 
ment on Circulation in the Gulj oj Mexico; 
2 years; $20,000 
FORDHAM UNIVERSITY, New York, N.Y.; 
Bartholomew Nan ; Chromatographic 
Effect8 in Sedimentary Rocks; 2 years; 
$23,140 

Norman 0. Smith and Bartholomew Nagy ; 
Volubility oj Gases in Connate Water; 2 
years ; $21,340 
FBANKLIN AND MARSEALL COLL~Q~, Lan- 
caster, Pa. ; Jacob Freedman ; b’tratigraphy 
oj the Wtiseahickon Schist; 10 mouths; 
$16,000 
UNIVERSITY OF G~OBQIA, Athens; John H. 
Hoyt and Vernon J. Henry, Jr. ; Bedimenta- 
tion, Btructure, and Development oj Barrier 
Islands; 2 years; $11,300 
UN~VEESITI OF HAWAII, Honolulu ; 0. Donald 
Sherman; The Evaluation of Past Ulimatea 
a8 Enpreeaed in Foeeil loile; 2 years; 
$31,700 

UNIVERSITY 01 CHICAQO. Chicago, Ill; Ed. 
;;;ioFders ; Meteorite BtUdie8; 3 Years ; 

Robert N. Clayton ; Oxygen Isotope Frac- 
tionation: $4.800 

UNIVERSITY OB HOUSTON, Tex.; Max B. 
Cnrmen, Jr. ; Petrographic Study oj Alkaline 
Rock8 in the Terlinoua Area. Breweter 
County, Tem.;~3 sears f$20,500 - 

Gene Ross Kellough ; BiO8tratiQraQhic and 
Paleoecologio Btudy oj Foraminijera of the 
Upper bfidway Oroup in Ea8t-Central Texan; 
2 years; $11,500 
UNIVERSITY or ILLINOIS; Urbana; A. H. 
Beavers ; Characterization oj Opal Phyto- 
lithe in Soil8 and Selected Plant8; 2 Years ; 
$21,400 
INTERNATIONAL SEIISIOMQICAL SUMMARY, 
Cambridge, England ; R. Stonely ; Support oj 
the International t3ei8molooical Bummaru, 
5 years ; $50,000 
JOHNS HOPKINS UNIVERSITY, Baltimore, 
Nd. ; Ernst Cloos ; X-ray Analy8i.8 of Natural 
and Synthetic hfinerale; 1 year; $15,600 

Donald W. Pritchard, DeeiQn Study Ycr a 
Catamaran Oceanographic Veenel; 1 year : 
$10,000 
UNIVERSITY OF KANSAS, Lawrence ; Louis F. 
Dellwig ; Depositional Processen in the 
Salina Salt oj bfichioan and New Pork; 
2 years; $9,400 

A. B. Leonard ; Fossil YollUsca and Reed8 
jrom Late Cenozoic Deposits oj the Great 
Plain8 Region of the United Staten; 3 years ; 
$15,900 
K~DNTUCKY RESEARCH FOUNDATION, Lexing- 
ton: A. C. McFarlaa and Edmund NOSOW; 
Ordovician - Mississippian Btratigraphio 
Problem8 in KentUckU and Vicinitll: 2 Yenrs ; 
$17,000 

_. 

LAMAR STATS COLLEQID OB TECHNOLOY, Beau- 
mont, Tex.; Saul Aronow; Pimple (Mima) 
Mounds in the Gulj Ooast Region oj Routh- 
ea8tern Teeas and Southwestern LouieZano; 
2 years ; $15,540 
LAWRENCB COLLEQI, Appleton, Wls. ; Willhm 
F. Read; Meteorite Investigation8 in the 
Wisconsin Area; 3 years ; $3,420 
L~HIQH UNIVERBITY, Bethlehem, Pa. : H. R. 
Gault ; X-ray Equipment jor Reeearch in 
Geochemintrv: 1 year : $16,530 
UNIVERSITY -0; L&IS~ILLP, Icy. ; James E. 
Conkin: Silurian and Deaonian Smaller 
Forami&fera oj Kentucky and Routhern In- 
Hana; 2 years ; $6,200 
MASSACHUSETTS INSTITUTN OP TECHNOLOOY. 
Cambridge ; John Hower ; Chemical COmpO- 
pition and Structure of Clay hiineral8 in 
Recent and Ancient Bedimente; 3 years; 
$27,800 

Theodore R. Madden and Thomas Cant- 
well ; Application of Electromagnetio Yeas- 
urements to Local and Regional Cruetal In- 
ueetigations; 1 year; $20,000 
UNIVERSITY OB MIA?.~I, Coral Gables, Fla.; 
J. Edward Hogmelster; Florida Uoral Reef 
Studies; 1 year; $17,200 

Cesare Emlllani, Miami : Paleotemperature 
Research; 3 years ; $75,000 

Friedrich F. Kocsy ; Oceanography and 
Deep-Bea Coring in the Caribbean; 1 year; 
640,000 

Friedrich F. Kocsy ; The Beochemiatrg oj 
2adZoaotiue Element8 in the Yarine Environ- 
ment; 1 year: $27,000 

Friedrlch F. Kocey : Dlstributian and 
Vertical Tranefer oj Trace Element8 4n 
Propical Waters; 2 years; $50,000 
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Friedrlch F. Kocsy ; Support of the Re. 
search Verse1 QWRDA; 1 year; $35,000 
UNIVER~ITP OF M~caronr, Ann Arbor; Paul 
L. Cloke; A Geoohemical Investigat<on oj 
the Great Lakes; 20 months; $70,000 

John A. Dorr. Jr. ; Pre-Pleietocene Fosril 
Vertebrates in the Nonmarine Tertiarp oj 
Alaska; 2 years ; $16,000 

Jnmes E. Zumberge; Bottom Coring In 
Lake &up&or; 16 months; $98,350 
UNxv~msrTn or MINNESOTA., Minneapolis ; 
Paul W. Gaat; Isotopes of Lead and Btron- 
tium; $3,900 

William G. Phinney ; Chemical Wqullib- 
rtum Between Coe&sting Phase8 In Igneour 
and Metamorphic Rocke; 2 years; $16,100 

D. H. Yardley ; Trace Element Dirtribu- 
tion in a Bwamp Wnv*ronment; 2 years; 
$25,500 

Tibor Zoltal : hfineral Structure Deter- 
mination; 2 years ; $24,700 
UNIVERSITY OB MISSOURI, Columbia ; John F. 
Hubert : Petrology 01 Deep 8ea Band8 from 
the Hud8On Submarine Canyon Area, Wert- 
ern North Atlantic; 2 years ; $3,300 
NATIONAL ACAD~IIY OP SCIENCES-NATIONAL 
RESEAIWE COUNCIL, Washington, D.C. ; John 
N. Adkins; Wxperimentol Drilling in Deep 
Water; 1 year; $130,666 

G. D. Meid; Support of Coordinator, In- 
dian Ocean Wzpeditfon; 14 months ; $56,900 
UNIV~USITX OB NEW MEXICO, Albuquerque ; 
Roger Y. Anderson; Climatic Cycle8 and 
Pattern8 in Varved Bediments; 2 years; 
$i6,100 
UNIVE~SITX OF NOUTH CAROLINA, Chapel 
Hill; Ralph J. McCracken, Raleigh; dfobfle 
isOil Organ<0 Mutter and It8 Interaction8 
with Cloy Mineral8 and Xeequiosidee; 3% 
years ; $14,700 
OBERLIN COLLEQQ, Oberlin, Ohlo ; Kathryn 
H. Clisby ; Plei8tooene-Pliocene Btratfgra- 
phu. Ban Auguetfn Plains, New Mea&o; 3 
years ; $30,500 

Fred Foremnn ; PleJstocene-PZJocene Ptra- 
tkwaphu and Chronology; 1 year ; $1,300 
OHIO STATII UNIVERSITY, Columbus; w. A. 
Helakanen : Publication of the Proceedings 
Ot the 8UmPoeium GeOde8g In Space Age; 
6 mouths ; $2.400 

OIIIO STATS UNIVE~SITX R~S~AECII FOUN- 
DATION, Columbus ; Arthur J. Brandenber- 
ger; AtaPPing Glacier8 in Weetern United 
Btatee; 1 year ; $2,230 

Richard P. Goldthwnit; Btruoture in the 
Btagnant Ice 01 Burroughs fflacier, Glacier 
Bag, Alaska; $6,000 

Richard P. Goldthwait; Origin of Glacial 
Depoeits in Crfllon fflaoier Area, Alaska; 1 
year ; $15,000 

GRE~ON STATE COLLEQD, Corvallis; Wayne 
V. Burt; Oregon Oceanographic b’tUdde8; 1 
year ; $100,000 

George 8. Koek; Di8tributlon 01 Ore Jn 
MetaZZfferous Vefne; 3 years: $22,900 

William H. Taubeneck; Wvolutton 01 the 
Wallowa hfOuntofu8, Northeastern Oregon; 
2 years; $30,000 

PENNSYLVANIA STATI UNIVERSITY, Univer- 
sity Park: Thomas F. Bates: X-ray Amor- 
phous Mtneral dZaterQl8 and Their Role In 
the Weatherfng Proccsr; 2 years; $40,000 

UIII~~~R~ITX OP PENNSYLVANIA, Phfladelphla ; 
Elizabeth K. Ralph: O-14 dZeo8urementr 01 
Known Age Samples; 2 years ; $22,200 
PXINCET~N UNIVEUSITX, Princeton. N.J. ; 
William E. Bonini : Seismia Crustal Afsauurs 
mentor; 2 years ; $19,100 

Harry H. Hess ; Geological and GeOphU8& 
oal Investigation of the Island of .Ed8- 
panlola; 2 years; $37,440 

Heinrich D. Holland; Elolubllity of Ual- 
cite and Dolomtte in Aqueou8 lolutions at 
Temperature8 up to 400’ 0; 2 years; 
$29,800 

Franklyn B. Van Houten; Paleomagnetti 
Revereals fn the Chugwater Red Beds and 
Iron O&ies in Red Bed8 od Paleomagnetia 
Data; 2 years ; $16,100 
UNIVERSITY 08 SOUTHERN CALIBOUNIA, Los 
Angeles; K. 0. Emery; A Study of hfon- 
terey Bay and Hubmarine Canyon; 2 years ; 
$36,300 

K. 0. Emery and 9. C. Rittenberg: In- 
vestigattone on the Yohole Test Oore; 1 
year ; $26,200 
SOUTR~EN METHODIST UNIVERSITY, Dallas, 
Ter. ; James E. Brooks; The Devonian-dl(s- 
eteippkm Boundary Problem in North Cen- 
tral Utah; 1 year; $3,100 
STANBORD UNIVERSITY, Stanford. Calif’. ; 
Colin 0. Hutton; Geology 01 Nevb and Bt. 
Christopher (Bt. Kftts); 3 years; $10,000 
TBXAS A~IZICLILTURAL AND MECHANICAL RE- 
SEARCH FOUNDATION, College Station ; Rich- 
ard 0. Bader; InvestCatiDn ol Di88Olved 
Organic Sorption by Minerals in Natural 
Watera; 3 yeare; $60,000 

Rlehard 0. Bader; Purchase of Burface 
sonar Thumper; 1 year ; $6,000 

Hugh J. YcLellan; Aid for Operating a 
Reeearch Ve88el lor Baeic Btudiee In Physl- 
Cal Oceanography and bfarine QeOphy8408; 
1 year; $40,000 
UNIVERSITY OF TEXAS, Austin; Wllllam R. 
Muehlberger ; hfagnetfo and Gravtmetric 
Burvey of Bub8urlace Ouachita Fold Belt (n 
Qentral Tenas; 1 year ; $2,800 
UNIVERSITP OF TORONTO, Canada; G. B. 
LangIord; Study 01 the Lfmnology of the 
Great Lakea; 3 years ; $115,000 
TULANE UNIVERSITY OB LOUISIANA, New Or- 
leans ; Roy A. Nacdiarmid ; The Dee 01 Ther- 
molumine8cence a8 a Prospecting Quide yor 
$i;op;hermaZ Ore DepO8it8; 2 years; 

U.S. G~OLOQICAL Snavsx, U.S. DEPARTMENT 
OF INTIIBIOR, Washington, D.C.; Thomas B. 
Nolan ; United Btatea Geological Wurvep 
Cooperation in Experimental DrillJng Pro- 
Pm (Project Mohole) ; 1 year; $8,700 
U.S. D~PARTMFJNT OB THY NAVY, OFFICE OF 
NAVAL R~SEAECH. Washinaton. D.C.: H. 1. 
Ruble: Uommittee on Ooe&o&aphy oj the 
National Academy of Boience; 1 year; 
$16,500 

U.S. NAVY HYDB~IJRA~HIC OFFICB, Washing- 
ton, D.C. ; 1. C. Stephan ; Natlonal Oceanog- 
raphio Data Oenter; 1 year; $43,000 
SMITHSONIAN INSTITUTION, Washington 
D.C.; Edward L. Firemnn: Rare Gases &z 
Meteoritea; 2 years: $25.000 

VIEQINIA POLYTECHNIC INSTITUTE, Blacks- 
burg ; Rlehard V. DIetrich ; Banded (IneJm- 
es; 2 years ; $4,276 
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Grant W. Thomas ; EZsctroZyte Imbib4tfon 
by 804Z8; 3 years : $l@,OOO 
UNIV~ESITY OP WASEINQTON, Seattle ; Ker- 
mit B. Bengtson; GZac4oloqioaZ Studier in 
GZaofer Baq National Monument, Abeka; 
1 year: $4,bOO 

P. B. Church: AerfaZ Reconnateeance and 
Photography of bZacler8 in Alaeka and West- 
ern United States; a years; $31,000 

Arthur W. Fdrhall, Radiocarbon Content 
oj Xequoia Wood; 30 months ; $24,000 

R. H. Flemlng and R. 0. Paquette; 
Anchored TeZemeter4na Buoy: 3 years: 
~u)7,100 

R. H. Fleming; Leaeing or Od-Ca*npus 
ButZdino for Exoansion of Oceanographic 
Reeeargh iaborajorieu; 3 sears : $10,100 

Maurice Rattray. Jr.; ContinuaMon of 
Oceanographio Model Studies of Puget 
Bound; 1 year ; $26,200 
WASRINQT~N STAT~P UNIVERSITY, Pullman ; 
Ronald K. Sorem; MineraZoqicaZ Study Of 
Certain Manganese Oxide Ore Depoaite 4n 
Washington; 2 years ; $10,350 
WASHINQT~N UNIVERSITY, St. Louis, MO.; 
Henry N. Andrewe, Jr.; Studies ot Amer4- 
can Pale02040 PZante; 3 yeare; $17,760 

H. LeRoy Scharon; Paleomaqnetfc In- 
vestigation of the St. Franco48 Yountains 
Igneous Rocka, hiiesouri; 19 months; 
$11,300 
Uh’IVEaSZTY OF WICEITA, Wichita. Kans.; 
Paul Taach ; Leonardian Uonohoatracans; 
1 year; $15,000 
WZLLIAM MARSH RIC!I# UNIYEBBITY, Houston, 

Ter. ; Jean-Claude do Bremaeeker ; Speed 
oj Shear Fracturee; 2 years; $20,600 

Thomas W. Donnelly; European BpiZitic 
and Keratovhuric Volcania Rocke: 1 sear; . _ . _ 
$1,230 

Thomas W. Donnelly ; GeoZoqfcaZ and Geo- 
physical Inveatiqatfons of the Older Rock8 
of the Puerto Rico Area; 2 years ; $10,260 

John .I. W. Ropers and Edward G. Purdv : 
Facie8 Study of GeZected Recent Sedimenta& 
Environments oj the Teoas Gulf Ooaet; 1 
year ; $7,800 
UNIVERSITY OF WISCONSIN, Madlsou ; Eugene 
N. Cameron; Invest4gatfcn of OhromUe De- 
nosits in the Critical Zone of the Buehvelt 
i7onpZew, South Ajrica; 3 ye&s ; $29,000 

George P. Woollard; Preparation of a 
Gravitu Mao of the Un4ted States: 6 
montha; $7,s‘OO . 

Qeorge P. Woollard : dIagnet4c Investlqa- 
tions of Crustal Structure and Baeement 
Rock Qc%tPguration in Selected Area8 in the 
United States; 2 year8 ; $66,400 

George P. Woollard, Robert P. Neyer, and 
John S. Steinhart; Continued Cruetal gtruc- 
ture Studfee Yrom Seiemic and ffravity 
Measurements; 2 years; $46,000 

George P. Woollard and Robert P. Neyer ; 
Se48mtc Study ot CrustaZ Structure; 1 year ; 
$113,300 
YALIII UNIVEEEITY, New Haven, Conu. : Mead 
Leroy Jensen; Isotopfc Study of Volcanic 
and Fumarolio Gases oj Japan; 2 years; 
$21,600 

Elwyn L. Simon8 ; PaZeontoZogq and Stra- 
tiqraphq of the Oligocene Depoeits oj the 
Faqun Region of Egypt; 1 year ; $13,400 

Karl K. Turekian : Potaesiam ‘Argon Dot- 
ing oj Besti and Raage Cenozoio IQneOu8 

Bveats by Neutron Aotioatton Determina- 
tion; 2 years; $22,700 

Karl M. Waage ; The Fow Rills Formation 
of the North Central Oreat Platne: 4 yews ; 
iia,soo 

Yatt Walton ; Preparat4con of Geologic 
Mao8 of the Bestern Adirondack Region, 
Neii Yolk; 1 year ; $11,720 

ECONOMICS 
UNIVERSITY OR CHICAQO, Ill. ; Zvl Grlllchea ; 
Econonetr4c InveatigaHons 01 Technologicd 
Change; 3 years ; $46,900 
JOHNS HOPKINS UNIVDRSITX, Baltimore, 
Md.; Richard A. Musgrave; EnpiricaZ An- 
alysis oj Tmn Inc4dence; 1 year ; $21,900 
NASSACEUSETTS INSTITUTE OF TECFINOLOQ~. 
Cambridge ; Albert K. Ando; A Model of 
Growth Ior the 0.3. Economy; 15 months; 
$15,300 
UNIVEZMITY OF NINNPSOTA, Mlnneapolls ; 
Jacob Schmookler ; Preparation of Source 
Book8 on Economic8 01 Invent4On; 2 years ; 
$9,600 
NATIONAL BURICAU 08 ECONOMIC RESEARCH, 
INC., N.Y., N.Y. ; Geoffrey H. Moore; I3tatb- 
tlca Relating to Investment; 1 year ; $30,000 
NATIONAL PLANNINQ ASSOCIATION, Washing- 
ton, D.C.; Gerhard Calm: Economio ImpZi- 
cations 01 Relrearch and Development; 2 
years ; $42,700 
NORTHWESTERN UNIVBIRSITY, Evanston, Ill. ; 
Robert Eisner: Empirical Study 01 the In- 
veetment Function; 2 years; $43,000 
REQIONAL SCI~NC~P RESEARCH INBTITUT~ 
Phlladelphla, Pa. : Walter Isard ; Urban-Met- 
ropolitan Structure; 2 years ; $60,100 

Benjamin H. Stevens: Models ol Urban 
Land Use; 2 years $41.700 
UNIVH~RSITY OF ROCEnf3TEII, Rochester, N. Y. ; 
Rfchard N. Rosett: Incestfgation ol louse- 
hold Econon4o Behav4cr; 2 years: $22,500 

Edward Zabel; Elflcient Accumulatfon of 
Capital; 2 years: $7,400 
SOCIAL SCIENCP~ RESEARCH CooacxL, N.Y., 
N.Y. ; Lawrence R. Klein; Construction ol 
Econometrfc Modela; 2 year8 $105,000 
STANFORD UNIVIRSITY, Stanford, Callf. ; 
Kenneth J. Arrow and Hollis B. Chenery ; 
Technology and Resource Allocation; 3 
years ; $54,000 

Narc Nerlove; Econometric Method8 jor 
Meaeurinq Behavior; 2 years $34,300 
WAYNFJ STATS UNIVERSITY, Detroit, Nich. : 
T. Y. Shen ; Study of Production Functiona; 
2 years ; $38,500 
UNIVERSITY OB WIECONSIN, Madison ; Davld 
Qranick ; Study of Soviet Economic Develop- 
ment; 1 year; $7,606 

ENGINEERING SCIENCES 
UNIVERSITY OF ARIZONA, Tucson; Robert 
Schmidt and Gerald A. Wempner: General 
Equatfons for Sandzo4ch SheZZe; 2 years; 
$37,500 
BBOWN UNIVERSITY, Providence, R.I. : W. N. 
Findley : Fatigue Under Oombined Streare8; 
3 years; $60,000 

John J. Gllman, dfechanlcal Behav(or o! 
Carbide bIonocrqetaZ8; 1 year ; $15,100 

Joseph Kestln and Paul F. Maeder: The 
EfleCt8 of Free Xtream Turbulence on 
Boundary Layer Transport; 3 yearn; 
$72,700 
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P. 8. Symonds; hfechanjcal Behavior of 
Metal8 &I the PZast+o Range; 6 months; 
$20,600 
U~PIVEXWITY 01 BUFFALO, Buffalo, N.Y.; 
Theodor Ranov ; Radial FZutd Flow Between 
ParaZZeZ or Nearly Parallel PZatee; 2 years ; 
$20,700 

Yasheck T. Sarkees ; EZectromagnetfc Field 
Dtstribut4one in Irregular Inhomogeneou8 
DleZeotr4ce; 2 years ; $23,600 
CALIFORNIA INSTITUTE OB TECHNOLOQY, 
Pasadena : Y. C. Fung ; Fluctuating Aerody- 
namjo Force8 Acting on a Circular Cylinder; 
4 months : $3,500 

Rolf H. Sabersky: The Beat Transfer to 
Liquids fn the Neighborhood 01 the Critical 
State; 3 years : $28,500 
UNIVERSITY OB CALIFORNIA, Berkeley : H. A. 
Einstein, W. J. Kaufman nnd G. T. Orlog; 
Transport Proper-tie8 and BhoaZjng Proce8ses 
oj EatuariaZ Bedimente; 3 yews ; $94,400 

H. A. Einstein, A. D. K. Laird, and Jnmes 
A. Harder; Boundary Loyera Along FZnid 
Interfaces; 3 years ; $156,700 

Werner Goldsmith; CoZZZsion of Two 
XoZtds; 3 years ; $51,500 

Ralph R. Hultgren, Low Temperature Heat 
Capacity of Alloys; 3 year% : $34,600 

Miles Pollvka and John E. Darn : Eflect 01 
Temperature on Creep Characteristics of Hy- 
drated Cement Compounda; 2 years ; $40,400 

8. F. Ravits and Earl R. Parker; Eeperi- 
mental and Theoretical InveatQatJon oj 
MeZt<ng and Other Condensed Phaee Tran8i- 
tiOn8; 2 years ; $43,500 

R. A Seban ; Beparated and Uavltp 
FzO,08 ; 2 years : $29,200 

Lotfl A. Zadeh, C. A. Desoer, and Aram .I. 
Thomasian; System Theory; 3 years; 
$150,000 

J. M. Smith, Davis : Thermodunamtc Prop- 
et%88 01 Polar 67bb8tasCe8; 1 sear: $7,400 

J. M. Smith, Davis ; Temperature and Con- 
centration Gradient8 in POrOU8 CataZp8t8. 1 
year : 310,000 

W. D. Hershberger and R. S. Elliott, Los 
Angeles : EZectromagnctio Propertterr 01 
PZaamae: 2 years ; $65,000 

T. H. Lin, Los Angeles; Mtcrostreasea in 
Metal8 Under Repeated Loodings; 2 years; 
$29,100 

William T. Thomson, Los Angeles : Edrot 
oj Foundation Conditions on the Couples 
Structure-Ground VibratiOn8; 1 year : 
$26,600 
CARNQQI~ INSTITUTS or TECHNOLOGY, Pitts. 
burgh, Pa. ; William F. Rnghes and Wilfred 
T. Rouleau ; Wane Phenomena in Viscous: 
Liquids; 2 years ; $31,600 

Francis S. Mnnning ; Kinetfe and Thermo. 
dpnamio Data of Clathratee; 2 years. 
$27,700 

Paul 0. Shewmon, ThermoZ Diffuston o] 
VacancZee jn Pure Metala: 2 years; $8,5OC 

Carl F. Zorowski and Alvin S. Weinstein 
Analytio Research in Cold Rolling oj Meta, 
strip; 2 years ; $36,300 
CASP INSTITUTE ox TECHNOLOGY, Cleveland 
Ohio ; Robert J. Adler ; The Use of second 
arp Flows to Control Residence-Time Distri 
butiona; 3 years ; $63,300 

Jersy R. Mossynski ; Inveetigatlon ol Hea, 
Transfer from 08CiZzatiflg iYUrjaOe8; ! 
years ; $35,000 

Jerzy R. Moszynski; Igpechl Equtpment 
for Thermodpnamfo Research; 1 year; 
$25,600 
UNIVERSITY OF CHICAQO, Ill.; Robert L. 
Mtller; Bullding of a Wave Tank jor In- 
vest&7ation ot a Rhoal Wave and Bediment 
Tran8port Problems; 1 year. $13,000 

Robert L. Miller; Building of a Ware 
Tank for Invest$gatfon of a BhoaZ Wape and 
Bedintent Tran8pOrt PrObZem8; 1 year; 
$3,300 
CLEYEON AIXIICULTURAL Co~~iooer, Clemson, 
SC. ; Alvon C. Elrod ; Heat Tranujer jrom 
Dkrsociated Gasee; 1 year ; $5,500 
COLORADO STATS UNIVERSITY RESZARCH 
FOUNDATION, Fort Collins ; William D. 
Kemper; Transport oj Component8 in Thin 
Films on Charged Surfaces; 4 years : $28,100 
COLUMBIA UNIVA~RSIT~, New York, N.Y.; 
Morton B. Friedman; AnaZyt&zaZ b’tudies of 
High-3peed Boundary-Layer Phenomena; 2 
years ; $32,300 

Wan H. Kim ; Theory of Error-Correcting 
Codes and Unct Dd8tanCe Codes; 3 years; 
$38,800 

George M. Kranc; Study of Nonlinear 
Control Bustem, : 3 pear8 : $68.700 

E. S. Machllu; Nature bj ‘Grain Bound- 
arjes Jn Non-Metallic Crystale; 2 years; 
$21,200 

Omar Wing ; Linear Graph8 With Random 
Weighte; 2 years ; $34,500 
CORNELL UNIVERSITY, Ithaca, N.Y. ; David 
Dropkin ; Heat Transfer by Natural Convec- 
tion in Encloned Spaces W4th and Without 
Xpin; 3 years ; $72,100 
IJNIVERSITY 06 DAYTON, Dayton, Ohio; Roy 
J. Forest1 ; Thermal and EZectrfcaZ Conduo- 
ttvlty of Non-Nemtontan Liqufds During 
Shear; 3 years ; $30,100 
DREXEL INSTITUTB OR TECHNOMGY, Phlla- 
delphia, Pa. ; Irwin Remson : Radial Flow 01 
Underground ZVater; 9 months ; $5,500 
EVANSVILLE COLLEO~, Evansville, Ind. ; 
Joseph B. Kushner; Theory of Stre88 in 
EZeCtrOdepO8itS; 1 year ; $8,300 
UNIVERSITY OF FLORIDA, Gainesville ; John 
H. S c h m e r t m a n n : The COn8OZ(datjOn- 
Strength-Time Behavior oj Baturated and 
Partially Saturated Uoheaive b’oiZ8; 2 years ; 
$41,400 

Herbert 1. Schweyer : AephaZt-Reactant 
Xysteme; 3 years ; $24,400 
GEORGIA INSTITUTI os TECHNOLO~P, Atlanta ; 
Charles W. Gorton; Lamlnar Free Convec- 
tion from Isothermal Vertical CyZinders tn 
Air; 3 years ; $22,400 
UNIVERSITY OF HOUSTON, Tex.; Elliott I. 
Organick and Rodolphe L. Motard; The 
Application of Equations of Btate to Wide- 
Boiling Etituro8; 2 years : $38.100 

F. M. Tiller; L4qutd Flow Through Com- 
pre88(bZe, POrOU8 Med4a; 2 years ; $43,600 
UNIVERSITY OA IDAHO, Moscow ; Melbourne L. 
Jackson and Godfrey Q. Martin; Edect of 
Measured Turbulence on Ma88 Transler in 
Liquid Byeterns; 2 years ; $13,200 
ILLINOIS INSTITUTE OF TECHNOLOGY, Chl- 
cage ; Leonid V. Asaroff ; The Extsnded Fine 
Structure of X-rap Absorption Edges; 2 
years ; $32,100 

Leonid V. Asaroff; The Estended Fine- 
Btruoture or X-rap Abeorptton Edgee; 1% 
years ; $7,800 
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Irving Mlchelron; Htgh Ntognat4on Tern-- 
oeroture Wind Tunnel Foc4Zltuf 1 year; 
‘%1e,aoo 

L. F. Mondolfo ; Heterogeneour NuCZeQfiOn 
in Liquid Metals; 3 years ; $26,400 
UNIYEUSITY OF ILLINOIS. Urbana; Paul A. 
Beck ; Alloy8 of Tronaition Elements; 2 
years ; $80,000 

Arthur P. Boresl; Eflect ot Transverse 
#hear on the Large Deflection and Stabflih 
of Plates and shells; 2 year8 ; $25,000 

A. L. Friedberg and W. H. H. Granlcher; 
Dielectric and Structural Btudiee in the Sys- 
ten, PbTiO8-NaNb08 ; 2 years ; $53,300 

Thomas J. Hanratty ; Two-Phase Flow; 
4 years ; $40,300 

Y. T. Lo ; Large Antenna Array8 woith 
Randomly Spaced Elements; 1 year, $18,700 

Norman Street ; EZectrolctnettcs in Fluid 
Flow; 2 years ; $29,800 

Heine Von Foerster ; Theory ond Circuitry 
of Propwty Detector Fields ond Nets; l’h 
years ; $93,500 
J~;Ns HOPKINS UNIVERSITY, Baltimore, 

* Sheldon K. Frledlander: Interoctton 
BeiGeen Phyeioo-Uhemioal and Fluid-Me. 
chanicaZ Effect8 in Oertain Bystemr; 4 years ; 
$60,100 

J. Francis Wehner ; microstructure of Lou 
Pressure Flames; 2 years ; $32,900 
KANSAS STATE UNIVERSITY OF AQRICULTU~I 
AND APPLIED SCIENCE, Manhattan ; Fredrb 
C. Appl; Fundamental Frequency 01 1 
Tapered Plate; 2 years ; $16,700 

August R. Hanson; Periodically FZuc- 
tuating Air FZowe at Low ReynoZds Num- 
ber8 : 3 years : $44.400 

Robert F. Lambert, sound Propagation in 
~ Movino Media: 2 vecm: 544.300 

Liang-tseng Fan ; Investigatton oj Fluid 
feed Xozid Particle Bu8pe%8iOn8 Under Re 
stricted EXpon4iOn8; 2 year8 ; $18,600 
UNIVEBSITY OF KANSAS, Lawrence ; David W 
Appel : hfechanics or Divided FZows; ! 
years ; $26,300 

M. E. Nichoison ix-rab i)iZ&zotion FaoiZC 
flee; 1 year ; $10,200 
NATIONAL ACADEMY OF SCI~NCFJ~+-NATIONAL 
RESEARCEI COUNCIL, Washlngton, D.C. ; H. 
C!3,HItel; Fire Research Btudy; 1 year ; 

P NRIBBASKA, Lincoln ; Nicholas -. _ 
urge in D(eZectric Voids; 

yeare ; wu,““” 

KENTUCKY RESEARCH FOUNDATION, LeXing- ~lN1~a~~,‘p, p’,,,,,, 
ton: James G. Morris; BtructuraZ Factor8 3 ‘.. ._. .,: ___ 
Affecting Deformation dfodea In F.C.U. AZZOU 
&/stems; 2 years; $24,200 Nnw PORK UNIVERSITY, N.Y. ; Lyle B. Borst ; 
LIUHIQH UNIVEEEITY, Bethlehem, Pa. ; Curtis FeasibiZitg Study jar Cryogenic Nuclear 
W. Clomp ; Thermodynamic8 Of xOZutiOn8; 3 React0r; ’ year ; $23s300 
years ; $22,000 John Happel; Kinettcs oj the UataZgtto 

Leonard A. Wenzel; Cryogenic ReYrtgera- Vapor Phase Dehydrogenattole of n-Butane; 
tion Facility; 1 year ; $9,900 6 years ; $48,200 

MAEQUETTE UNIV&?RSITY, Milwaukee, Wis. : 
Kurt L. Komarek; The Eflect of Impurt- 

James D. Horgan ; EZectro-Hydrodyna~c8; 
tie8 on the Rate oj Reduction ol WVuettte 

2 yeors ; $21,600 
and dfagnetite; 3 year8 ; $37,100 

Hul Plh; PhotOeZo8fiC ItUdi88 01 ZuOZU- Edward Miller; The Kinetics of Cluster 

8iOm and Cavities in Three-DimensiOMZ Formation in the hCeZt; 2 years; $25,000 

Bodtes; 18 months ; $15,300 UNIVEBSITY OF NOBTH CAROLINA, Chapel 

UNIVPRSITY or MAEYLAND, College Park; 
Hill ; Robert D. Cess ; Unsteady Forced-Uon- 

Francis R. Hamn ; Combined Edect of Forced 
VeCfiOn Heat Tran8fw; 2 years; $36,000 

and Free Convection; 2:s year8 ; $63.300 
Gennaro L. Goglia, Raleigh ; Buperuatu- 

ration 01 a Vapor Eopandlng in a Buper- 
MASSACHUSETTS IN~TITUTI~ or TECHNOLOGY, conic Nozzle; 2 years ; $32,300 
Cambridee : William P. Allis ; Interdeport- Thomas F. Irvine. Jr.. Raleigh : Radtattan 

Warren M. Rohaenow; FiZm Bo{Ung In- 
side of Tubes; 1 year; $12,300 

Walter A. Rosenblith ; Commuutootion 
Xciences Uenter; 3 years; $600,000 

C. N. Sattertleld and Robert C. Reid; 
Homogeneoue Oxidation K{netics of PropuZ- 
ene: The Role of Acetylene; 2 years; $18,.160 

John G. Trump ; Intense High-Energy Par- 
ticle Beom8; 2 year8 ; $96,000 
MICHIQAN SKATE UNIVHIBIITY, East Lansing ; 
Clement A. Tatro; dcouetic Etiesion jrom 
QrpstaZZtne Yateriak,; 2 year8 ; $63,400 
UNIVEBSITY 08 MICHIGAN, Ann Arbor ; James 
L. Amick ; Reducing Turbulence in a Iguper- 
conic Wind Tunnel; 6 months; $12,660 

John A. Clark ; A Study of Boiling 4% on 
Aocelerating Bystem; 3 years ; $65,200 

Chihiro Klkuchi ; Radiation BoZid&ate 
Investigations bg Electron and Nuclear-Spin 
Re8OnQnCe; 2 years; $48,600 

Ernest F. Masur ; Iu8tobiZitg oj igolids; 3 
years ; $41.400 

Gordon 1. Peterson ; Znstrumentatton for 
a Sound spectrograph; 1 year; $16,200 
UNIVEBSITY OF MINNESOTA, Minneapolis ; 
William F. Brown, Jr. ; Ferromagnetic Pow- 
ders and Films; 2 years; $34,000 

Chieh-Chien Chang; PZa8m.a Jet FaoiZtty; 
1 year; $8,300 

mental -Reeearch Program on Ionieed Properties ot BoZids at ‘LOW @e&peraturer; 
PZasmae; 1 year ; $400,000 

John Chlpman and John F. Elliott; Th6 
2 years ; $43,800 

Phg8toaZ Ch8mi8fq Of hfof8TfoZ8 of High NOBTHWESTE~N UNIVEBSITY, Evanston, Ill. ; 

Temperatures; 3 year8 ; $130,600 S, G. Bankoff ; Local Parameter8 in Tranal- 

Philip G. Hill ; Influence of CorioZ48 Force8 tion BotZing from Flat PZute8; 2 years; 

on the Turbulent Boundary Lager; 1 year; 
s37 2oo 

$13,400 George Thodos; Etudies oj the CklUcuZ 
iStote or YuZtfoomponent Byatemb; 3 years ; Myle J. Hollep, Jr. : Eflectr of Ureq on 342,700 

BuclcUng of Conorete Xtruoturer; 2 years; 
$29,000 UNIVDB~ITY or Norse DAMI, Notre Dame, 

Frank A. &fcCllntock; Fraufurs Uuder Ind. ; James P. Kohn ; The Heterogencour 
Plastic Flow; 3 years; $107,000 Phone and Volumetric Behoutor 01 BInorg 

Robert c. Reid; Heat Tron.8~~ Undw Hydrocarbon &8temJ at Low Temperature8 
Frosting QordtUotw; 2 years ; $16,300 ond High Prsrrurcu; 3 year8 ; $33,800 
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Adoli Q. Strandhapen ; Potential Analog 
lor Deformable Boundorg Phenomena; 
years ; $66,000 
OPWIC~ OP CIVIL DD~NW AND MOBILIZATION 
Battle Creek, Mich. ; William 8. Heffelflnger 
Advisory Studies on Fire Reaeorch; 1 year 
$10,000 
0x10 STATIO UNIVERSITY, Columbus ; Rober 
8. Brodkey, A VCuoZ Study ot the Lamina 
Rublayer in Turbulent Flow; 3 years 
$23,000 
ORIO STATS UNIVERSITY REEEARCH FOUR 
DL~ION, Columbus; Khosrow L. Moazed am 
Gordon W. Powell; 8oZid lgtote Reactions. 
3 years ; $32,600 
OKLAHOMA STATM UNIVERSITY, Stlllwnter 
Wayne C. Edmister; Precision Plotinun 
Reaiatonce Thermometer; 1 year ; $4,480 

Wayne C. Eclmister ; Thermodynamic 
Properties of Hydrocarbon bfixturee; : 
years ; $66,600 

Joseph M. Marchello; Urea Adduction 
Mechonim8; 1 year; $3,900 
UNIWMITP OF OKLAHOMA RBIBEABCH INSTI. 
TUT& Norman ; John E. Powers; Liguid. 
Liquid Pha8e Behavior 01 Hydrocarbons ol 
Elevated Preeeares; 2 years; $20,300 

C. M. Sllepcevlch and T. H. Puckett ; Dy 
namio Reuponee Btudiea; 2 years; $SS,OOC 
OREQON STATI COLLEQE, Corvallls : JiLmeE 
0. Knudsen ; Momentum and Heat Transfer 
Ohorocteristice 01 Miaturee of Two Immie. 
cible LfQuid8; 3 years ; $17,900 
PENN~TLVANIA STATE UNIVERSITY, Unlver. 
slfy Park; Sidney A. Bowhill; Ionosphere 
Wind8 from the BtotisticaZ Charocteristioe 
of Ionospherically Reflected Radio Woveu; 
3 yeara ; $64,100 
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H1. R. Schmerllng ; Purchaee of an Zono- 
sonde; 1 year ; $63,500 

W. 0. Williamson ; Occurrence of Oosee 47 
Cloy-Water Bysteme and the Accompanying 
Effect8 on RheoZogicaZ Beh.ovior; 3 years 
$40,400 

SOUTHERN M~PTHODIST UNIVERSITY ; Dallas, 
ZJex. ; Jack P. Holman ; Heat Transjer Neor 
the Critical fJtote; 2 years; $25,100 
STANFORD UNIVERSITY, Stanford, Call& ; J. R. 
Benjamin ; Univereol Teeting Bed; 1 year ; 
610,000 

Thomas J. Connolly: Ab8orption ol Neu- 
Iron8 in Lumped Material8 of VOdOU8 Oon- 
k7UratiOn8 and COmpO8itiOnU; 3 years ; 
642,500 

Stephen J. Kline; Inveetigotion ot Flow 
Yodel8 in Turbulent Boundorg Loyera; 3 
rears ; $64,200 

Richard H. Pantell ; RF Interaction with 
Ilow-Moving Electrone; 2 years ; $63,800 

Walter G. Vincenti, Mllton D. Van Dyke, 
and Krlahuamurty Karamchetl ; AnoZgticaZ 
Study of NonequiZibrium Flow; 3 years; 
$93,900 

UNIVEWITY OF PENNSYLVANIA, Philadelphia 
John O’M. Bockrls ; hfolecular Mechanism 
of Uorrosion; 3 years ; $171,400 
UNIVERSITY OB PITTSBURGH, Pa. ; John F 
Colvert and Dennis J. Ford; Feedback Con. 
trol Systems Contaitking Time Delaya; 2 
years ; $40.000 

SYRACLW UNIVERSITY RESEARCH INSTITUTE 
N.Y.; Darshan Doaanjh and Salamon Eskl: 
Nazis; ViScouS Decoy 01 a Vortex in Vortex 
Suetem at VarUing Reynolds Numbera; 1 
rear ; $16,000 

PRINCETON UNIVERSITY, Princeton, N.J. ; 
Roper Elchhorn ; Inveetigation 01 Free uou. 
veotion Heat Transfer with Step Change8 
is WoZl Temperature; 2 years; $20,600 

W. R. Schownlter ; Pheor atrees Behavior 
Of NOU-h’8WtOniou FZuide; 3 years ; $21,300 
PnlDns RESEARCH FOUNDATION, Lafayette, 
Ind. ; Harold DeGroff ; TheoretlcoZ and Ea. 
Perim8ntal b’tudu of Borne Basic Magneto- 
Fluid-Aiechanics PrObZem8; 1 year ; $24,100 

Frlts J. Frledlaender ; dlagnetio and 
Buperconducting hfaterials; 3 years ; $92,000 

John E. Gibson: Nonlinear Automatic 
Oontrol; 1 year: $50,300 

Richard J. Grosh; Heat Tranefer with 
Dfssocfoted (faaee; 3 yeara; $68,600 

Julius T. Tou; Nonlinear DiaitoZ and 

William N. Gill; Gimultoneous Heat and 
Was8 Tronsfw; 2 years ; 432,600 

Douglas V. Keller; An Inveetigotion of 
:he High Temperature Oxidation Propertie 
)f Traneition Metals Contain(ng &maZZ per- 
:entagee of Alkaline Earth dietole; 1 year; 
i17,300 

Weu-Beiung Ll, Pressure Development 
FoZZowing Bubble OoZZopee; 2 years ; $32,000 

Charles Llbove ; Deflection8 ond BtabiZitg 
#I BpherioaZ shell8 Under Concentrated 
Load; 2 years ; $18,300 

Howard Littman; Mechanism oj Heat 
wron8f8r in 15traight and Tapered Fluidized 
3ed8 bu the Xteody &ate Dynamio Response 
dethocl; 2 years ; $45,400 

BampZe-Data Control Systems; 2 years ; 
$50,100 

Y. 8. Toulouklan and W. Leidenfrost; 
Th8rmoZ Conductivity of (foses ond Liquid8 
at High Pressure8 and Temperoturea; 3 
months ; $10,000 

MXAS AQBICULTUEAL AND MECHANICAL RQ- 
INARCEI FOUNDATION, College Station ; 
!harles D. Holland; To Develop Mothe- 
ratioal Uonoergence hfethods lor Making 
MetiZZotion CaZcuZotions for E&stems at Min- 
mum RePm; 1 year ; $2,700 

Charles D. Holland ; Development 01 Co+ 
lergence Method8 for DbtiZZation Rg8tem6; 
year : S6.300 
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RDN~EWLAICB POLYTDCHNIC INBTITIJTB, Troy, 
N.Y.; Hendrick C. Van Ness; Thermody- 
namio Propertie ot Liquid and Vapor 6oZu- 
tions; 3 years; $28,300 
R~SEAECH FOUNDATION OP STATE UNIVDE 
PITY OF NEW YORK, Albany; Thomas F. 
Irvine, Jr., Oyster Bay ; Radiation Prop- 
erties oj BoZids 0: Low Zi’emperatures; 2 
years ; $43,500 
UNIVEBSITY OIF ROCHESTEB, Rochester, N.Y. ; 
William F. Halblelb : Dynamic Properties of 
Photoehstio Moteriale; 4 months ; $2,200 

Hing-Cheonn So : Loot&impedance Matria, 
ReaZi.&ion; l-year’; $Z,iOO 

GouQ-Jen Su ; lnjrared and Ultraviolet 
Tronemieeion and Absorption Oharacteris- 
tb3 of CfZo88; 3 years ; $02,200 

GouqJen Su; The Bdeots of Cation8 on 
PhysicoZ Properties ol Lonthanum Borate 
GZosse8; 3 ye& ; $37,600 
RUTQERS, THY STATB UNIVERSITY, New 
Brunswick. N.J. ; Rudolf K. Bernhard; Bi- 
o&al and Triaoiol 6trees Distribution in 
Boil8 Subjected to Vibratory Loode; 1% 
gears ; $20,300 
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UNIVERSITY ob TIOSAS, Austin : Zo. W. Hough : 
Adsorption of Gases on Porous hfedfa at 
ReservoC Conditiona; 3 years ; $37,100 

Henry G. Rylander; Charocterfstfoos ol 
Multiphase Lubrfcaats; 2 years ; $22,400 

Matthew Van Winkle ; Vapor-Lfoufd Equf- 
Zibrfo in the Pree~loe 01 Added Componente; 
3 years; $28,200 
U.S. DEPARTMENT OB AQUICULTURE, FOUEST 
Ssnvux, Washington D.C. ; J. S. Barrows ; 
Mechantsms of Fire Baread: 3 vears: 
$58,000 . ~- ’ - 
U.S. NATIONAL BUREAU OB STANDARDS, Waeh- 
ington, D.C., R. J. Sluts. Boulder, Cola. ; 
Ionospheric Data Processing and Publica- 
tions; $1,016 
UNIVEESITY OF UTAH, Salt Lake City : Ernest 
B. Christiansen and Alva D. Baer: Non- 
leothermal Flow of Non-Newtonfan &f&s; 
3 years; $20,300 

Ivan B. Cutler: Kinetics of the Ozfdation 
oj Carbfdee; 3 years; $20,400 

Richard W. Grow ; dIiorowave Generation; 
2 years ; $70,800 
VILLANOVA UNIV&RBKTY, Villnnova, PO. ; Rob- 
ert 1. White : High Temperature Reaotione 
in on Aro Plaema Enulronment; 3 years; 
$29,400 
UNIVERSITY OB WASHINQTON, Seattle : Albert 
L. Bnbb: Fundamental Btudiee oj Ohemfoal 
Abso?‘pt(on; 3 years ; $55,200 

John L. Bjorkstam ; Electron Bpfn Reso. 
name in Ferroelectrfo Cryetals; 2 years; 
$48,000 

Charles A. Slelcher. Jr. ; The Yechanfoe 01 
Drop8 in Turbulent Flow; 2 years ; $28,300 
WASRINGTON STATE? UNIVERSITY, Pullman ; 
Eugene W. GreenEeld; Meohanf8ms of Fir< 
Bpt.ead ; 3 years ; 352,000 
WASHINGTON UNIVERSITY, St. Louis, MO. : 
Pierre M. Honnell, Matrfo Computer; 2 
years ; $46,500 
WILLIAM MAE~H RICK UNIVERSITY, Hous, 
ton, Tex. ; Thomas W. Leland, Jr., and Rik! 
Kobnynshi ; Thermodynamio Propertfes Oj 
MQtures ot Low Yoleoular Wefght Gases, 
3 years ; $60,000 
UNIV~JRSITY OP WISCONSIN, Madison ; George 
E. P. Box and Olaf A. Hougen; Automatfc 
Ootfmfzatfon ot Cont&uous broce88e8: t 
J&s : $97.000 . 

Wa&n .E. Stewart ; DfduSfOn and the 
Prfnofple of OOrre8pOnding Btate8; 5 years 
$90,700 
YALFJ UNIVXIRSITY, New Haven, Corm.; Her 
bert J. Reich : Gemfoondaotor-Deufoe CXr 
oufte; 2 years ; $73,600 

Christian N. J. Warner: X-ray Btudu o 
Def&matfon in Metal8 ‘and -AZZogs; ( 
months ; $1,200 

ENVIRONMENTAL BIOLOGY 
UNIWBSITY OF ALAEKA, College; James 18) 
Morrow ; Fish Population8 of Certain AZaelcl 
River Byeterns; 3 years ; $35,600 
AMW.XCAN GEOQRAPKICAL SOCIIUTY, N.Y 
N.Y., Calvin J Heusner; UZfmate and Uhra 
nologg of the Late-GZacfaZ; 1 year ; $13,901 
ABI~D~ICAN Mosmm OF NATURAL HISTOUJ 
N.Y., N.Y.; Paul Slnd; Aof@ma 01 008t 
Rica; 1 year ; $5,700 
UNIV~BBITY OF ARKANSAS, Fayetteville ; J. A 
Sealander; lnvfronmental Btrear fn Fer+ 

mall iUammaZ PopuZatfone; 2 yearn; 
16,800 

Wlllard H. Whltcomb; Z.#e Rf8tot.g OY 
‘ertafn Arachrids; 3 years: $20,500 
.UBUUN UNIVQESITY, Alabama; H. 8. 
wlngle : Reproduotfon Control Fwtor fn 
‘iehes; 2 years ; $37,000 
IAPLOR UXIVIBSITX, Waco, Tex.; Thomaa 
I. Kenuerly, Jr. ; MforooZfmate ConUitfonr 
f Geomye Rabitat; 2 years: $11.800 
L~OAUD~OTTB FOUNDATION FOX BIOLWSCAL RE- 
EARCH. Solvann. Calif.: J. Lauren8 Bar- 
lard- kydrobf&gfoaZ &rvcy of San Qufn- 
in E8tuarU; 1 year ; $10,800 
I~PUDA BIOLOGICAL STATION FOB RESEARCH, 
NC., St. George’s West, Bermuda: William 
I. Sutcllie, Jr. ; Dynamic6 of Ooeanfo 
:oopZankton; 1 year; $2,400 

Willlam H. Sutcliffe, Jr. ; Hydrographfo 
.nd Lfght Dredgfng Wfnoh; 1 year: $11,000 
~OYC~D THOMPSON IN~TITIJT~ POB PLANT 
LESEAXCII, INC., Yonkere. N.Y.; Jean Pierre 
rite, Grass Valley, Calif.; Attack on Pfnw 
‘onderosa by Populatfona 01 Dendrootonua 
!nd Ipa; 3 years ; $40,006 
JNIVERSITY OB CALXBOIINIA, Berkeley ; Allan 
1ouglas Telford, Albany ; Hyperpararftfrm 
* Native Insect Paraafte CompZeae.9; 3 
rears : $61.800 

Rodolto Rulbal ; Ecology of Brackf8h Wa- 
er Anuran8; 3 years; $15,300 

Georce A. Bartholomew, Los Angeles; 
Kater Economy and Body Temperature fn 
7ertebrates trom Arfd and Humfd Reafoiw: 

Kenneth 9. Norris, Los Angeles; Furto- 
:fona of Color fn the Thermal Relatfonshfpr 

j < )f Reptiles and Amphibfa; 2 years ; $34,700 
Lare H. Carpelan, Riverside; Eoologg OY 

t 
; 

:oaetaZ Lagoons; 2 years: $17,300 
Wilbur W. Mayhew, RiversIde; UZfmatfe 

Btre.88 Efleotu on Desert Vertebrates; 8 r : genre ; $30,300 
: ; CL~DMSON AGEICULTUUAL COLLBIQQ. S.C. : John 

1 R. Bond, S&Z YforobfaZ Antagonfemr; 2 
yew3 ; $6,406 

I , COLORADO COLL~Q~, Colorado Springs ; Rob- 
, ert 2. Brown; Bfleote o$ Behavior Ohanger 

e , qn Pattern8 oj Energy Flow f* PopuZatfons 
; , sf Mice; 3 years; $12,800 

COLORADO STATT~ UNIVEBWPY R~PEUAMXI 
- FOUXDATION, Fort Collins ; David Pettus ; 

Variatfon and Adaptatfon in peeudaorf8 nf- 

L 

grfta; 3 years ; $18,900 
UNIVWEITP OP COLORADO, Boulder; T. Paul 
Maslin ; rnvcstfgatfon 01 Poasfbls Par- 
thenOgene8f-8 fa Onemfdophorur; 1 year; 
$9,600 

Paul W. Winston; Water Uptake and Uon- 
8 nervatfon In Brgobfa praetfoea; 8 years; 

$17,400 
v 
,- COLUMBIA UNXVE~BSITY, New York, N.Y.; 
0 Lindsay 3. Ollve ; IsoZatfon and Znve8tiZIatfOn 

!, 01 Acrasfales; 3 years ; $22,300 

a CONNECTICUT AGIKDXLTUI%AL ExpBEIMBNT 
STATION, New Haven ; Paul El. Waggoner; 

L. 
IZ I 

Envfronmeatal Responser Of Plant By8tem4; 
2 yearn ; 819,900 

1 years ; $il:SOO 
H. A. Blooney, Los Angeles; Physfologf- 

:aZ Ecology of Vegetatfonal Zonatfon; 3 
rears ; $32,900 
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COENBLL UNIVsESITn, Ithaca, N.Y. : LaMon: 
C. Cole; Ecological Studies Employing Neu 
TeChniqUe8;3 years; $13,000 

David Plmentel ; Regeneration hfeahanlsn; 
C the Regulation oj Uerta4n Populatione; : 
years ; $21,700 
DARTMOUTH CoLLmr, Hanover, N.H. 
Charles J. Lyon; Radiocarbon Dating 0) 
Droumed Forests; 1 pear ; $2,600 
Dn~s UNIVERSITY, Durham, N.C., C. Q. 
Bookhout ; Environmental Influences on tht 
Larval Development of Urustacea. 3 year8 : 
$40,000 - . 

I. 1. Qrap; FaunaZ Di8tribution and 
Abundance 4n Tran84ttonal Marine Habttats; 
2 years ; $19,900 

Jane Philoott : Leaf Anatomu of Plant8 in 
xerio Env4&m&t8 i 2 year8 ; $ie,too 

F. John Vernberg and J. D. Costlow; 
Phy8ioZogicaZ Meohanisme for UZimatiO ddap 
tation in Decapod Urnstaoeanu; 3 years; 
$40,600 
FLORIDA P~LUSBYT~EIAN COLLIDBQ, Bt. Peters. 
burg ; Qeorge K. Reid ; Uomparattve MmnoZ. 
ogg of Penineular FZortda Lake8 ; 2 years ; 
$23,100 
UNIVERSITY OF FLORIDA, Qainesvllle ; Albert 
M. Laeasle : EcoZogtcaZ ltudu 03 Florida 
Scrub Com&nities] 2 year8 ; m$16;300 

Carl D. Monk : ComoositionaZ Relation- 
ships Between &oadZ+ Evergreen and 
Deoiduoue Foreets; 3 years ; $17,800 
UNIV~ESITY OB QIOOEQIA, Athens ; Preston 1. 
Hunter; PopuZat4on and Host AUUOOiatiOn 
Studies oj Mites, 2 years ; $16,300 

Qayther L. Plummer ; L4fe Rietorg of Sar- 
racenfa flava; 2 years ; $20,000 
QUINN~LL COLLHIOI, Qrlnnell, Iowa ; Benja- 
min F. Qraham; Root Grafting in Forest 
Oommunitiee; 3 years ; $17,400 
HA~VAED UNIVQRSITY. Cambridge, Mass. ; 
Ernest E. Williams ; Biology 01 AnoZ48; 2 
years ; $44,000 
UNIVERSITY OF ILLINOIS, Urbana ; Lawrence 
C. Bliss ; Photo8gnthe8iU and Reepiration 
Rates of AZaine Plant Uommunit4es : 2 year8 : 
$14,406 - 

-- 
Richard R. Qraber ; Radar study of Birds 

in Nocturnal Yigration; 1 year; $16,600 
9. Charles Kendelgh; Energg Requlre- 

ments of Birds a8 Related to dfigration and 
Dietribution; 3 year8 ; $38,200 
INDIANA Il~&is~Ty FOUNDATION, Bloomlng- 
ton : David 0. Frey : Uladooera Remain8 in 
Freshwater Bud4meii8; 1 year ; $3,200 
UNIVERSITY OB KANEAS, Lawrence ; Richard 
H. Benson; Paleoecology of PamZ4co Bound 
Ostracoda; 2 years ; $15,100 

Henry S. Fitch; Reproductive OgoZes ot 
American Refpetofauna; 2 years ; $6,900 

Robert W. Lichtwardt and Charles D. 
Michener ; Relatbrcshipe oj Ambrosia Fungi 
and B88tZe8; 3 years ; $32,300 

William W. Miletead ; ZnterreZationships 
of Lizard i9pecie.8; 3 years; $9,500 
UNIVERSITY OF KANSAS CITY, Kansas Clty, 
MO. ; William E. Milstead ; Intergeneric Re- 
ZatiOnUhip8 of IUOZoted Lizard POpUZationU; 
3 years ; $5,000 
LAWB~NCN COLLQBE, Appleton, Wls.: Sum- 
ner Rlchman; Energy Budget of Oladooera 
and Uopepoda in a Wbconrin Lake; 4 pears ; 
$28,400 
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LINCOLN UNIVBRSITY, Jefferson City, MO. : 
William W Dowdy: EcoZoou of Terrertrial 
Mites; 3 years; $9,900 -- - 
LIND~NWOOD COLLEGE FOB WOMBIN, St. 
Charles, MO. ; Mary Talbot; Flight Activi- 
tie8 and Production oj Winged Zndividuale 
tn Certain Xymevcoptera; 3 years: $6,200 
MACALEST~~ COLLEQ~, St. Paul, Minn.: 
Waldo 9. Qlock ; Tree Qrowth and Rainfall; 
3 years; $11,800 
MANCH~ST~E COLLEQI, North Manchester, 
Ind. ; William R. Eberly ; Environmental 
Factor8 A88Ociated with hfetaZ4mnetio Ooy- 
gen Ma&ma 4n Lakee; 1 year ; $3,600 
MARQUETTII UNIVERSITY, Milwaukee, Wis. : 
Resneat M. Darnell : Quantitative Aepeots 01 
Secondary Production $?I Eetuarifle Fish 
Populatione; 1 year: $6,400 
UNIVERSITY or MASSACEUSETTS, Amherst ; 
Richard A. Rohele; Edecte of Plant Root 
Eaudates on BoiZ Nematodes; 3 years; 
$16,300 
UNIVERSITY OF MIAMI, Coral Qables, Fla. ; 
Samuel P. Meyers; EcoZogg of Afaria.8 
Yeasts; 3 years; $31,600 

Hilary B. Moore: The B4ology ol Trtp- 
neu8te8 esculentuo and LVreChitzuU variega- 
tue; 1 year: $4,400 

Earl R. Rich ; Factor8 Affecting Fecundity 
in Tribolium; 3 years; $22,900 

Qllbert L. Voas : The Thalassia Communi- 
ty; 1 year; $24,100 

Qilbert L. Voss; Larval Development of 
Trop4caZ Decapod Crurtaoeans; 3 year8 ; 
$44,200 

Warren J. Wishy : Photo-orientation in 
Penaeue; 3 year8 ; $40,900 
MICHIGAN STATS UNIVERBITP, East Lansing ; 
John E. Cautlou ; MeChan48m8 4n Plant Corn 
munity Organization; 3 years ; $39,500 
UNIVERSITY OF MIC~IQAN, Ann Arbor; John 
E. Bardach ; TCme Benee In Fi8hes; 1 year ; 
$14,200 

William S. Bennlnghoi; Phgtoaociologioal 
AnaZg848 of diichigas Plant Communities; 
2 years;$24,600 

Stanley A. Cain; Ecology of Thymallus 
arcticus; 2 year8 ; $9,200 

Margaret B. Davis; Pollen Analv848 of 
Quarternary gedimenta; 3 years ; $42,000 

Samuel A. Qraham ; Dynamic8 in hfichigan 
Forest Ecology; 1 year; $5,200 
MIDDLEBUXY COLLEGI, Middlebury, Vt. ; Har- 
,ld B. Hitchcock; Migratory Behav4or 01 
Myot48 Zuclfugus; 2 years; $14,500 
UNIV~B~ITY OB MINNESOTA, Minneapolis ; 
William H. Marshall ; Use of Radio Position- 
ing Techniques in Field Studies of Animals; 
2 years ; $21,000 

A. Qlenn Richards: Relation of Habitat 
znd Cuticle in Termitee; 1 year; $9,400 

Frederick M. Swain; Environmental Re- 
!ationa of QoastaZ Ostracodu; 3 years; 
?26,900 
MISSISSIPPI STATB~ UNIV~~EITY, State Col- 
ege ; Billie 0. Hightower ; Envfronmental 
Ufleotr on Dbpause tn Anthonomur grandiu; 
3 years ; $0,000 
UNIVERSITY or MISSOURI, Columbia ; Clair 
;. Kucera; Productivity and Nutrient Cir- 
XdatiOn in GrCL88Zand ECOUV8tt?m8; 3 year8 ; 
130,000 



MONTANA STATD COLLIIG)B, Bozeman ; Efelvfn 
S. Morris and Philip L. Wright ; Plant 8uC- 
cession on Areas Dkturbed by BMogicaZ 
Agents; 1 year ; $3,200 

Eugene L. Sharp ; Eflectr ot the En&on- 
ment on the Infection Process ol Fungus 
Plant Parasites; 4 years ; $47,000 
MONTANA STATS UNIVERSITY, Miseoula ; 
Frank C. Cralghead, Jr.; Radiotracking of 
Ursus horribflfs ; 3 years ; $17,300 

Richard D. Taber and Robert S. Hoffman ; 
Ecology of Alpine Communitfes; 2 years; 
$15,800 
UNIVERSITY OB Nlw MEXICO, Albuquerque ; 
Loren D. Potter; Dcological Research on 
Pollen Transport; 3 years ; $24,100 

Marvin L. Riedasel; Hydration in Mom- 
malian Efbernatioon and Aeetfvatfon; 2 
year8 : 814.600 
NORTH DAKOTA STATHI UNIVDBBITY, Fargo; 
Gabriel W. Comita: ReUQiratOrU Rates aad 
Caloric Values 01’ Cet%ain dopepod8; 3 
years ; $32,600 

Warren C. Whitman; Growth and De- 
velopment 01 Native Graeaes in ReZaMon to 
Microclimate; 3 years ; $29,300 
NORTHWESTERN UNIVERBITY, Evanston, Ill. ; 
Frank A. Brown, Jr.; Organlemic Responee 
to Magnetic and Other Phy8dCal Forces; 2 
years ; $20,400 
OBERLIN COLLEQI, Oberlln, Ohlo; Edward J. 
Kormondy ; EcoZogQaZ Succeseton in Sand- 
apit Pond8 : 2 years : $18,300 
OREGON STATS CO~LEOE, Corvallis ; Helge 
Ireens-Moller : Photo- and Thermoperiodic 
&ects Upon ‘Apical dleristem Act&@; 3 
years ; $22,600 

Jullus A. Rudlnsky ; Influences 01 Uompe- 
titian on Dendroctonue pseudotsugae Popu- 
lations; 3 years ; $28,000 

Willlam P. Stephen; Relation of Popula- 
tfon DeneJty and CompetitZon to Bee Be- 
havior; 4 years ; $61,200 
UNIVER~ITP OB OBEQON, Eugene ; Richard M. 
CaBtenhOlZ; Qrozoth 01 Marine Littoral Df- 
atoms; 2 years; $18,100 
UNIVERSITY 0~ THH~ PACIFIC, Stockton, 
Calif. ; Joel W. Hedgpeth, Pacitlc Marine 
Station, Dillion Beach ; Chaetognatha of the 
Davidson Counter Current; 1 year; $3.600 

David H. Mertes; Mar&e Bottom Uom- 
munities and Sediments oj Tomalea Bay; 1 
year ; $1,900 
PAN AMERICAN COLLEQE, Edinburg, Tex.; 
L. 0. Sorensen; Growth of Pe+&tlZus in 
Laguno Madre; 2 years ; $11,000 
UNIVHIRSITY OP PITTSBURQH, Pa. : Richard C 
Dugdale and John IX. Ryther, Woods Hole 
Oceanographic Institution ; Nitrogen Cycle 
ifi the Sargasso Sea; 3 years ; $83,700 
PDRDD~ RB~SEABCH FO~INDATION, Lafayette, 
Ind. : Alton A. Lindsey : Envfronmental Uon- 
troZ8’ ot Tree Speciei in the Pre8eltZement 
Forests; 2 years; $15,300 
UNIVERSITY OB PUEETO RICO, Rio Pledras; 
Luis R. Almodovar; Mar&e Algae of Ma?+ 
grovee; 2 years ; $12,000 

R. El. Coker: Phu8ioZoafcal and Ecological 
Stud&es on TrbpfcaZ hfaifne Algae; 1 year; 
$4,600 
R~lsloAaCH FOUNDATION OF STATI UNIVEBSIT~ 
OF NEW YORK, Albany; Roy Hartenstein, 
Syracuse: Lije Hietory 01 Soms Acarina; 2 
years ; $18,900 

John 0. New ; BehavJoraZ Stud(e8 oj Per- 
Fin0 peltato peltato (Stauffer) ; 1 year; 
62,000 
UNIVEREITY OF Raoom ISLAND, Klngeton; 
Victor H. Hutchison; Euolutionaty and 
lcoZoofcoZ Sloniflconce of Pulmonorw and 
:uto+ieous Re.&atfon in bertoln Amphibb; 
3 yrs. ; $21,306 

Theodore J. Smarda : Phualoloofcal EcoZ- 
,911 01 Marine P&itopZankton;- 3 years; 
629,800 
RUTQFJRB, Tm STATEI UNIVERSITY. New 
Brunswick. N.J.; James B. Durand; PearZY 
Kitrogen OpcZe in an Estuary; 3 gears; 
115,500 
ST. MARY’S COLL~Q~ OF CALIFORNIA, 
St. Mary’s College; Lawrence Gory; Biology 
?f Rano Muscoaa; 1 year ; $4,500 
SAN DIEQO STATEI COLLEQIQ FOUNDATION, 
%lif. ; David L. Jameson ; BcoZogi( and Vari- 
ztion of Western Hula; 2 years ; $38,100 
UNIVIBSITY OB SABKATCRIWAN, Saskatoon, 
Canada ; Richard S. Yfller; UOmPetitfOn tfi 
Laboratory Populations ot Drosophtla; 2 
wars ; $6,300 
SMITH COLLEQI, Northampton, Mass. ; 
Amelia Polnlk; Competition in FfeZd POPU- 
sations ol leopode; 2 years: $8,000 
UNIVERSITY OF SOUTHERN CALIFOBNIA, LOB 
Angeles ; Olga Hartman ; Inshore Xeioben- 
thee 01 Southera Calfjornio; 3 years: 
837,300 

Louis C. Wheeler; AbeorpNolr of Certafn 
Cattone bu Plants : 3 sears : $19,800 
STANWORD UNIVERSITY, S&ford, Calif. : 
Paul R. Ehrlich ; kffcroevolution 01 Lepfdop- 
tero Populations; 3 years ; $22,400 
I’BNNID~S~~ POLYTECENIC INSTITUTE Cooke- 
vllle ; John R. Warren and Thomas C. Barr ; 
Geology ot Uave Biota; 2 years ; $31,700 
~YEXAS AQRICULTURAL AND MECHANICAL R* 
SCARCE FOUNDATION, College Station: R. G. 
Bader ; Distribution ot Sedimentary Dfatoms 
In Shallow Teaae Bays; 1 year; $5,700 

Sayed El-Sayed; Evaluation of an Auto- 
matio Technique for Counting Unicellular 
Drganlsms; 1 year ; 6,206 
TEXAS TECENOLOQICAL COLL~DQB, Lubbock ; 
Donald W. Tinkle ; Populatfon Structure and 
Dynamlce 01 Vta Staneburiana; 2 years; 
$5,900 
UNIV~RSITX OB TWCAS, Austin ; Clark Hubbs ; 
Effect8 of Fluctuating Temperature on 
Ffshe8; 2 years; 18,100 

Joseph P. Kennedy. Reproductfue Sucoe88 
in SceZoporue; 2 years ; $10,000 

Calvin Mcbflllan ; Nature 01 the GraasZand 
Type 01 Community; 3 years ; 42,700 

Calvin McMillan ; Phytogeographical and 
Bcologieal Studlee in dle&?o; 2 years; 
$25,400 
UNIVERSITY OF WABHINQTON, Seattle ; Wll- 
llam Aron; Bathypelagio Spepec(e8 Of the 
North Pa&PO; 2 years ; $43,600 

Stanley P. Gessel ; Nutritional Ow%e in a 
Forest Community; 3 years: $48,900 

Gordon H. Orians ; Social OrganMatloa C 
Ve-rtebrater; 2 years ; $22,400 

Richard Van Cleve; Ecology of Some 
Demersal Animal Speofer; 1 year; $14,600 
WABHINQTON UNIVERSITY, St. Louis, MO. ; 
Owen J. Sexton; Colonieation by AmphlbC 
one at Unioue hfan-hfade Eab+tatr: 3 years : 
$27,3ilO- - 
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Wmr VIBQINIA UNIVB~~ITY, Morgantown ; 
V. G. Lilly, H. L. Barnett, and Y. E. Gal- 
legly ; Relation oj Environmental Factor8 
to i3peclea UharacterMicd in Phytophthora; 
2 years ; $15,900 
WILLIAM MARSH R~clo UNIVsisITX, Houston, 
Ter. ; Earl Segnl; Compara#ve Biology oj 
Terrestrial and Marine Moliurka; 3 years; 
$34,300 
WILLIAMS COLLBtXY, Wfl&m.dOWn, MaEE. ; 
Donald R. Whitehend; Late Pleistocene 
Vegetatjon and Uifmate in Southeastern 
United Btotea; 3 years ; $24,300 
WINONA STAR COLLEGE, Winona, Ninn.; 
Calvin Il. Fremllng; Environmental In- 
jluencea upon Hexagenia Emergence; 3 
year8 ; $7,100 
UNIV~UEITY OB WISCONSIN, Madison ; John 
T. Curt&; Behauiorai Ba& for the Desc?%p- 
ticn of Piant Oommun~ttes; 1 year; $3,400 

Arthur D. Ilasler; Limnoiogy oj Lake 
Mendota; 3 years ; $61,400 

Hobert A. NcCnbe ; Eooiogy, Behavior, and 
Population Dynamic8 oj Tympanuchue cu- 
pldo; 3 years ; $37,300 

William G. Beeder ; Determinents of Aiio- 
patrio DPtributton C Desert Rodente; 2 
years ; $13,400 
Worlroao COLLDO~ Spartanburg, S.C. ; Hugo 
A. Ferchau : Effect ol Environment and Eoat 
on dlycowhieai Rooie; 2 years; $14,400 
WOODS HOLBI OCEANOGRAPHIC INSTITUTION, 
Woods Hole, Mass. ; George L. Clnrke ; Light 
Conditions and BiOiUmitie8CenCe in the Sea; 
3 yeara; $60,100 

Howard L. Sanders ; Studies oj Deep Sea 
and Shallow Water Benthoe; 2 years; 
$71,000 

Nary Senrs; Environmental Factora jn 
Zooplankton Dletribution; 1 year ; $21,200 

Harry J. Turner ; Inpuencee in Reproduc- 
tfon and Development of Benthic Inverte- 
bratee; 2 years; $37,300 
YALS UNIVBESITY, New Haven, Corm. ; Phfl- 
lippe F. Bourdeau; Boology oj Photosln- 
theak, and ReeptraHon oj Forest Treea; 3 
yeare ; $21,600 

John L. Brooks ; ~i/CiOmOrphO4i8 in Daph- 
nia; 2 year8 ; $27,400 

0. Evelyn Hutchineon; Clay Uompottcnts 
oj Lake Sediments; 1 year ; $5,800 

0. Evelyn Hutchinson ; Paiaeoiimnoioglcal 
Inveat+gatlona jn Ungiadated Region8 : 3 
year8 ; $84,000 

L. M. Paseano; Evoiutfon jn Atlantic 
(lOa4t POiyChaete8; 2 years ; $12,500 

Gordon A. Riley ; Biological Role oj Par- 
MCuiate Matter in Long Ieland Sound; 1 
year ; $6,100 

GENETIC BIOLOGY 
UNIVERSITY OB ABIZONA, Tucson ; William B. 
Heed; Evolutionary 8tUdie8 in the Genus 
Drosophila; 2 years ; $19,900 
BOSTON UNIVERSITY, Boston, Mass.: C. E. 
Folsome; Recombination in the rII Region 
oj Bacteriophage T4; 2 years ; $15,000 

UNIVEESITX OF BEITISA COLU~ILIIA. Van- 
couver, Canada ; Henretta T. Band ; Lethal8 
and Environment in Droeophtia; 2 years; 
$20,000 
UNIVERSITY OF CALI~OENIA, Berkeley : Don- 
ald A. Glaser: Genetba oj Bacteriophage; 
1 year; $14,900 

Gerald HI. M&learn ; The Rokr oj Genotype 
in Dekrmjninfl the Eflecta oj Alcohol 0% 
Behavior oj Mice; 3 years; $46,400 

Phlllp J. Snider; Somatic Rscombination 
and Mating l’upe Incompatfbiiitu C Neuro- 
apora; 2 years ; $20,100 

Curt Stern ; Genetic8 of the Sea Uombr oj 
Drosophfia; 3 years ; $36,000 

Frank C. Vasek; Cytogeuet4o Studies dn 
Ciarkia; 2 years ; $10,800 

R. W. Allard, Davis; Non-Aiieiic Gene 
Interaction4 jn Ouantitative Genetics; 4 
years ; $76,106 

Stanley HI. Mille, La Jolla; AntQenic 
Structure oj Animal Celia; 2 years; $43,000 

Elof Axe1 CarlsOn, Los Angeles ; Analysie 
oj Induced and Spontaneous Yutation8; 2 
years ; $35,000 

lDlof Axe1 Carlscn, Loa Angeles ; Zntragenfu 
Analyses oj Ohemicaiip Induced bfutotion; 
2 years ; $11,100 

W. T. Ebersold, Los Angeles ; Genetics 01 
Chiamydomonaa Reinhardi; 2 years ; $34,900 

Gregory J. Jann, Los Angeles; Mecharr 
iem of Tranajer oj Genetic Information From 
Qene to Product; 1 year: $22,000 

Eduardo Orlaa, Santa Barbara: Phga 
olonicai ffeneHc8 oj Tetrahymena Mating 
Typsa; 2 yeare; $16,600 
C~DNTE~ NATIONAL DB~ LA Rec~naca~a SCIEN- 
TIBIQUD, Gif-mm-Yvette, France : George6 N. 
Cohen ; Control oj Eneume Synthesis in 
Microorganisms; 3 years : 340.000 
UNIVERSITY OF- &ICAGd, 11;:; John Lee 
Hubby ; PrOMn DiflerenCe8 in Drosophila; 
2 years; $27,800 

Bernard 9. Strauss; ffene AMon and 
Znteract~on; 3 yenrs ; $36,300 
THB CITY COLLlGlp OF NEW YORK, New York, 
N.Y. ; Louis Levine ; hiechanjamr oj Sexual 
Selection In Mce; 2 yenrs; $3,000 
CITY OF Hops MEDICAL CENTEB, Duarte, 
CalIf. ; William D. Kaplan ; ffenetjc fld8Ct8 
oj Radioactive Iaotopee; 2 years ; $36,500 

Susumu Ohno ; Cytogenetio Studies on the 
Sc&determiv&ing hiechanlsm oj diammaia; 
2 years; $20,200 
COLOI~ADO STATIP UNIVERSITY R~SPIARCE 
FOUNDATION, Fort Collins ; James E. Ogg and 
James J. Gliroy; Genetic and Biochemical 
Stud&a on Dlpiojd Strains oj Recherichfa 
cold; 2 years ; $28,400 
UNIVERSITY OB COLORADO, Boulder ; Melvin 
Lnurance Norse: Genelio Studtea oj Bat- 
terta; 2 years ; $19,800 
COLUMBIA UNIVERSITY, New York, N.Y.; 
Francis J. Ryan and James C. King ; Hetero- 
evooaj@ and Developmental Variation; 1 

year : 419,500 
J. Herbert Taylor; Genetic and auto- 

logical Studies on the Genus Sciara; 2 
years ; $3?,200 
UNIVERSITY OF CONNECTICUT, Storrs ; Wil- 
liam P. Brown; Heterc8i8 and Fitneee in 
Droaophtia Yeianogaster; 2 years ; $15,500 
GOEGAS MEMORIAL INSTITUTE OB TROPICAL 
AND PREVENTIVE MEDICINE, Wnshington, 
D.C. ; Sarah Bedlchek Pipkin : Taoonomic, 
Dietributfonai and Ecoiooical Studies oj 
Droeophiiidae oj the Lanai Zone and Vi&n- 
ity; 2 years ; $7,100 
GOUCEEE COLLEQ~, Baltimore, Md.; Ann M. 
Lrwy ; Gene% Fine Structure oj tha Td 
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Locus dn Neuroepora craasa; 2 years ; 
$28,200 
HARVARD UNIVBRSIT~, Cambridge, Mass.: 
R. P. Levine; f3enetfcs of ChZumydomonao 
reirhardt; 2 year8 ; $22,100 
UNIVERSITY OF ILLINOIB, Urbana; John R. 
Loughnan ; Complez Genes fn df&e; 3 
years ; $65.600 

Dale M. Steffensen; Chromosome Btruc- 
ture and Related Problems in Bfochemfcal 
Cytology; 2 years ; $69,100 
INSTITV~ PASTEUR, Paris. France : Francols 
Jacob: Episomfc Elements and the ReguZa- 
tlon of Protefn Bynthesfs; 3 years ; $62,200 
IOWA STATE UNIVERSITY. Ames : Oscar Remp- 
thorne ; Deafgn and Interpretation 01 Experf- 
ments UeJng Genetic Materfal; 2 years; 
.$Il,riOO 

Oscar Kempthorne and Dewey L. Harris ; 
Role 01 Errors of Parameter E&motion fn 
Index Belectfon; 2 yeara ; $25,900 
JOHNS HOPKINS UNIVERSITY. Baltimore, 
Md. ; Andrzej W. Kozinskl and Philip 
Hartman : Meehan(8m of transfer and real6 
cation of niVA in phagej 1 year-; $12,500 - 

David M. Raup; VarfaMZfty in Orchestla 
Platen&s a8 Related to Natural Rad4oact{v- 
ity ; 1 year ; $8,000 

C. P. Swanson ; Chromosome BtablUty and 
Btructure; 3 years; $62,800 
UNIVERSITY OB KANSAS, Lawrence ; Delbert 
M. Shankel ; Studfes ou Rfokett8fuZ Genetfcs; 
2 years ; $12,200 
LONG ISLAND BIOL~OICAL ASSOCIATION, Cold 
Sorinc Harbor. N.Y. : Arthur Chovnlck: 
&u&raZ and kunctfonal Organization of 6 
Complex LOCUS fu Drosophila ddeZanOgo.Yt~; 
2 years ; $20,500 
MANHATTAN COLLEQ~, New York, N.Y. ; Rob- 
ert E. Beardaley : ffenet(c8 of Agrobactellum 
Tumefaofens; 2 years ; $7,000 
MAROUSTTD UNIVERSITY, Mllwnukee, Wls.; 
Irwin M. Greenblatt; Mutable Genetic 6g8- 
terns; 2 years; $19,600 
UNIVERSITY OF MASSACHUSETTS. Amherst: 
Manley Mandel ; Bfology of lerratfa Marces- 
tens; 2 years ; $27,600 
MEDICAL COLLEOE OB VIB~INIA, Richmond ; 
J. Ives Townsend; Populatfon Genetlce; 1 
year ; $9,600 
MIAMI UNIVERSITY. Oxford, Ohio ; Thomas 0. 
Gregg ; Qenetics and Uytogenetfcs of Droso- 
ph(Za hgdef: 2 years ; $9.400 
MVXIQAN STATE UNIVERSITY, East Lansing ; 
Albert H. Ellingboe; BesuaZ Incompat(bfUy 
in Higher Fungi; 2 years ; $4,800 
UNIvsnsrrY 0~ MINNESOTA, Minneapolis ; 
David J. Merrell ; The Dornfnant Burn& 
Mutatfon fn Natural Populatfons of the 
Leopard Frog; 1 year ; $6,200 

UNIVERSITY OF MISSOURI, Columbia : Gyorgy 
Redei ; PhysfoZoglcaZ Gmetfcs of dlutatfon in 
Arabfdopefe; 2 years ; $10,500 
UNIVERSITY OF NEBRASKA, Lincoln ; Cecil T. 
Blunn ; Breedfng Tests of PopuZaHon ffenetfc 
Theory; 2 years ; $24,600 
NEW ENOLAND INSTITUTE FOB MIUDICAL Rs- 
SEARCH, Rldgefleld. Conn. ; George H. 
Mickey ; Non-thermal Cgtogcnetic Eflect8 of 
Radio Frequency on Tissues; 2 Years; 
$26,600 

UNIVEB~ITY OF NORTH CAROLINA, Chapel 
Kill ; D. U. Gerstel. Raleigh ; Genetfo Inrta- 
biZftg fn Nfcotfana; 1 yenr ; $22,700 

Ken-l&l Kojlma. Raleigh ; ffenetfe8 oj 
@bantitatioe Trait8 under Selectfon; 3 
pears ; $68,600 

H. F. Robinson. Raleigh ; ‘ffenet(o Btudfe8 
In the Genus Melofdogyne; 2 years ; $25,800 

S. 0. Stephens, Raleigh ; Bpeoies D{J7eren- 
tfatfon fn Qoesgpfum; 3 year8 ; $113,200 
NORTHEBN ILLINOIS UNIVERSITY, De Kalb; 
C. J. Bennett; Hereditary Effects of Early 
TranspZantat6on in the Chfcken; 2 years; 
$8,600 
UNIVERSITY OF OKLAHOAXA, Norman: Alice 
f; ooBgrue8; ABO Blood Groups; 1 year; 

OREOON STATE COLLFQID, Corvallls ; William 
1. Sandine; PhysioZoglcaZ Btudles on the 
Lactfo Acid Bacterfu; 2 years ; $10,890 
UNIVESISITY OF OEE~ON, Eugene: George 
Streislnger ; hfolecular Relations Between 
Gene and Produce Protefn; 3 years ; $80,300 
UNIVIURSITP OB PBNNSYLVANIA. Philadelphia ; 
Alan Garen ; Genetfc DetermlnaMon of 
Bpec(pcftg and Rate of Nynthes(8 of AZkaUne 
Phosphatase in 1. calf; 2 years ; $94,100 

John R. Preer, Jr. : Gene AMon fn Para- 
mecium; 3 years : $38,500 

P. W. Whiting; OytoZogfcaZ and Benetfcu 
Study of POZgQZOfdg in the Wasp bformonieZZa 
Vftrfpennfe; 1 year ; $9,200 
Pnnmxd RES~CARCH FOUNDATION, Lafayette. 
Ind. : A. El. Bell; Erects of ffenotype-En- 
v~ronment Interactfon; 2 years ; $24,000 

Allan B. Burdlck ; Btruoture and FunoHon 
of the M-DY ComnZez in Droeophfb MeZanO- 
gaeter; 2 years; ~38,300 

Irwin Tessman ; Mutation aud Replica- 
t4on of DNA; 3 years ; $73,400 

Jules Janlck; Cytogenetfc ASped 01 15eo 
Deterlninatton: 2 years : $13.700 __ 
UNIVERSITY OP ROCHESTBR, N.Y.; Ernst 
Casparl; Gene% Control fn Ephestta; 1 
year : $6,200 
ROSCOE B. JACKSON M~A~ORXAL LABOBATOEY, 
Bar Harbor, Maine; Margaret C. Green: 
PhyafoZogfcaZ f3e,tetfc*n 01 the Short-Ear OeRe 
fn &ffce; 3 years ; $26,000 
;",G& DIEGO STATB COLLEGBI FOUNDATION. 

* Frank J. Ratty ; Eflect of Proz(maZ 
bete&hromatfn on IfutaHon and Germinal 
Selectfon; 1 year ; $12,300 
SOUTH DAKOTA STATS Co~~rmts, Brooklngs; 
James G. Ross; Homozggous LJIpZofd Mu- 
tants in sorghum; 1 year ; $10,800. 
UNIWKSITY OB SOUTHERN CALIBOBNIA, Los 
Angeles ; T. T. Chen ; CoZZeclion of Parame- 
cium buraarfa In Australfa and New Zealand; 
1 year ; $1,600. 

Margaret Lleb ; hiechanfam or dfutatfon; 
2 years ; $19,400 
SOUTH~~RN ILLINOIS LJi41v~as~fl, Carbon- 
dale; Carl C. Lindegren ; Study of th8 
Zgmophage; 2 years: $36,000 
UNIVEWITY OB SOUTHWESTERN LOUISIANA, 
Lafayette ; William L. Flannery : Y&a- 
tfonal Orfg<n 01 EaZophlZfo Bacterfa; 2 
years ; $16,300 
STATS UNIVERSITY OF IOWA, Iowa City: 
Emil Wltschl; ffenettos and Physiology 01 
New Diflerentiatfon; 2 years: $36,600 



Snaacusm UNWFJUSITY RF~~~AIUXI IN~BTITUTS. 
Syracuse, N.Y. : Roger D. Milkman; Ana&: 
848 ot a PoZvoenZo Suetem 4n DroaoohlZa 
meZa~ogaeter;- i year : -$6,000 
TIMPLIU UNIVsasITY; Phlladelphla, Pa. : 
Benedict Mark Hall: ffenetfo Analv8ie ot 
Somatic Belle 01 Higher Plants; Z-years.; 
$WW 
UNIVIRBITY OP TEXAS, Austin: T. C. Heu, 
Houston ; Mammalian Uhromosomee in Vlt- 
TO; 2 years; $40,200 

James Manlotls ; BioZogOaZ Studtee of 
Purenomyoetoue Fungi; 2 years; $16,100 
TULANE UNIVERSITx OF LOUISIANA, New Or- 
leans ; E. Peter Volpe ; Genetics of the Leop- 
ard Frog; 3 years: $34,600 
UNIVPRSITY 08 WASHINQTON, Seattle ; Stan- 
ley M. Qartler; Somatic Cell Qenetics Cn 
Tissue Calture; 3 yeara; $46,500 
WASRINQTON STATS UNIVIDRSITY, Pullman ; 
Adolph Hecht ; Sublethal Factors C 
Oenothera; 2 years; $16,500 
WAYNE STAFF UNIVBISSITY. Detroit. Mlch. : 
Robert W. Tuveson; Co&roZ of -iVucZeaS 
Ratios in Heterocaryons and Somatic Dip- 
loids of a Plant-Pathogento Fungus; 2 years ; 
$12,600 
WESTERN Ras~nvs UNIVERSITY, Cleveland, 
Ohio : Jan H. Bruell : (fenettee of Behaufor 
in Mice; 2 years; $33,400 
UNIVERSITY OB WILICONSIN. Madison: R. 
Alexander Brink ; Paramutaiion of R locus 
in Maize; 3 years; $36,200 

Chin S. Chung; Genetic Studies of Eu- 
man. Populations; 2 years: $29,400 

W. H. Qabelman: Znteractione of Genes 
and Uutoplasm tn th.e Pollen Sterile ‘Pl&te; 
2 years; $16,200 

Waclaw Ssybalskl; Genetiou and RadZo- 
chem48try of Halogenated Deoxyuridine An- 
aloge; 1 year ; g3,300 

HISTORY AND PHILOSOPHY OF SCIENCE 
ABI~UICAN UNIVEUSITY 01p B~IEUT, Beirut, 
Lebanon ; E. S. Kennedy ; Hietory oj Zelamio 
Astronomy; 1 year; $2,800 
BROWN UNIVERSITY, Providence, R.I. ; David 
Joravsky : A H&torl( oj Mjohur&(st Biology; 
1 year; $10,000 

0. E. Neugebauer ; Hietory ot Mathematd 
oal Astronomy; 3 yeare: $32,200 
UNIVEESITY or CALIBOENIA, Berkeley; C. D. 
O’Malley, Los Angeles: OrZgfna of Modern 
Anatomy; 3 years ; $15.500 
UNIVERSITY OB CHICANO, Ill.; Allen Q. 
Debus; Influence of &fed&Me on Modern 
Chemletrp; 2 years ; $4,100 
COLORAXI STATS UNIVERSITY RESEARCH 
FOUNDATION, Fort Collins ; Saul A. Basri ; 
A Deduotlve PhyeZoal Theory; 2 years; 
$11,500 
COBNBLL UNIVERSITY. Ithaca, N.Y.: L. 
Pearce Williams; The Collected Works oj 
Michael Faraday; 2 years ; $6,100 
GUINNSILL COLL~OB, Qrlnnell, Iowa ; Richard 
S. Westfall: Study of Zsaao Newton; 2 
year* ; $13,600 
HARVAUD UNIVIESITY, Cambridge, Mass. ; 
I. Bernard Cohen; History 01 Phyetcal 
Sofenoea; 3 years; $26,000 

C. O’D. Iselln : History of Ooeanography; 
1 year; $7,600 

I’ UNIV~USITY 0s ILLINOIS, Urbana; Robert 
Siegfried ; Weight-Related Uonoepte jn 
Chemjstry; 2 years; $7,900 
INDIANA UNIVPRSITY FOUNDATION, Bloom- 
lngton : Edward Grant ; dfathematical Pro- 
porttonality; 1 year: $700 

Edward Qrant : A etudu OY Yathemat4oal 
ProportionaUty; 2 year8 f $4.,900 

Alfred Ruoert Hall and Marie Boas Hall : 
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The Correspondence of Henry Oldenburg; 2 
year0 ; $12,000 
MASSACHUSETTS INSTITUTE OF TECHNOLOBY, 
Cambridge ; Cyril Stanley Smith ; gourcea for 
the History of Yetallurgy; 2 years ; $5,600 
MICRIQAN STATN UNIveRsITn, East Lansing ; 
Richard Schlegel ; Completeness in Phyeioal 
Bo4ence; 1 year; $8,000 
TEIMPL~ UNIVHLRSITY, Philadelphia, Pa. : 
Jacob W. Gruber; Richard Owen and 
Natvrai gdence; 2 years ; $11,900 
TULANE UNIVERSITY OB LOUISIANA, New Or- 
leans: Joseph Ewan; Studies on American 
NaturaHsta; 1 year; $7,200 
WAYNE STATIO UNIVERSITY, Detrolt, Mich. ; 
Edward Lurie ; Scientific Organization in 
Nineteenth Century Amerioa; 2 years; 
$12,400 
YALs UNIVERSITx, New Haven, Conn.; 
Leonard Q. Wilson; Li/eZZ and the Develop- 
ment of Geology; 3 years ; $9,800 

Thomas R. Forbes ; William YarreZZ, BrZt- 
Ish Naturaliat; 1 year ; $1,500 

MATHEMATICAL SCIENCES 
AD~LPHI COLLQQP, Long Island, N.Y.; Her- 
bert C. Kranaer and James Radlow; dfag- 
netohydrodynamice; 2 years ; $17,700 
AU~RICAN MATEEXATICAL SOCIETY, Provi- 
dence, RI. ; Gordon L. Walker ; Applications 
of Functional Analyeti; 1 year ; $74,000 
UNIVERSITY OB ARIZONA, Tucson; John B. 
Butler, Jr. ; Vibration of Beams and Plates; 
2 years; $6,900 

H. Melvin Llebersteln ; NumerZcaZ AnaZg- 
sis; 2 years ; $18,500 

Paul Sleplan; Network Theory: 2 years; 
$19,000 
BRANDEIS UNIVERSITY, Waltham, Mass. ; 
Maurice Auslauder, David A. Buchsbaum, 
and Dock 8. Rim; HomoZogioaZ Algebra; 2 
years ; $51,700 

Max Chretlen : HstabZZehment of Comout- 
tng Center; 1 year; $30,000 - - 

Harold I. Levine and Richard (3. Palals; 
Dlberent(aZ Topology; 2 years ; $49,400 
BROWN UNIVERSITY, Providence, R.I. ; Iacopo 
Barsotti ; Algebraio Geometry; 2 years; 
$37,000 

Herbert Federer : Geometric Measure 
Theory; 2 year8 ; $61,600 

Katsuml Nomlau ; AutomorphZsme ol Geo- 
mettic Struoturee; 27 months: $11,000 
CALIFORNIA INSTITUTN 0~ T~CENOLOQY, 
Pasadena: R. P. Dllworth; Group Theory 
and Mat& Theory; 1 year ; $22,500 

A. Erdelyl ; Futlot(onaZ Analysis; 1 year ; 
$23,700 
UNIVERSITY OF CALIFORNIA, Berkeley ; Chen 
Chung Chang and Alfred Horn ; Foundattons 
of Mathemattcs; 2 years ; $34,600 

Jerry Neyman; Stochoetto Treatment of 
Natural Phenomena; 2 years ; $78,000 

M. H. Protter : Partial DiferentZaZ Epua- 
tions; 2 years; $49,000 



Maxwell A. Rosenllcht; Algebra{0 Gs- 
ometry; 2 years; $6,900 

AlfIVd Tarskl: Metamathematio8; 2 
years : $62,600 

Charles A. Hayes, Jr., Davis; EstabICh- 
meat of Computing Center; 3 years : $40,000 

Richard C. Gilbert and Vernon A. Kramer, 
Rlverslde : Perturbatton oj Operator-e; 2 
years ; $13,300 
CARN~XP~ INSTITUTE OB TBCHNOLOGY, Pitts- 
burgh, Pa. ; Walter No11 ; Zfechadcs and 
Thermodynamic8 : 2 years ; $18,700 

Malempati M. Rao : Injerence 4n Btooha8tJc 
Processes; 2 years ; $5,400 
UNIVERSITY or Carcnoo, Chicago, Ill. ; A. A. 
Albert: Algebra, AnaZyet8, and Topology; 2 
years ; $67,300 

Walter L. Bailey ; Algebraio FunotZon 
Theory; 2 yesrs; $16,600 

Paul R. Halmos: Entropy and Ergodtc 
Theory; 2 years : $46,300 

Elias M. Stein; Harmonb Functions and 
Fourier Analysis; 2 years ; $16,600 
CLARK UNIVERSITY, Worcester, Mass ; Dan- 
iel Gorensteln : F4nite Groups; 1 year : $9,3OC 
COLUMBIA UNIVERBITY, New York, N-Y.; S, 
Ellenberg; Algebra: 2 years; $93,500 

Edgar R. Larch: Abstract Integratton 
Theory; 1 year; 38,000 

Herbert E. Robbins : ProbabiZW Theort 
and hfathematioal Btatisticu; 2 years 
$81,400 
UNIVERSITY or CONNICTICUT, Storrs : Qeral 
dine A. Coon; Boundary Value Problems. 
15 months ; $5,600 

Harold Torgersen ; EstabZ48hment oj Corn, 
puting Center; 1 year ; $30,000 

E. S. Wolk: Transitfvlty in Graphs; 11 
months ; $5,600 
CORNELL UNIVERSITY, Ithaca, N.Y. ; Pau‘ 
Ohm : Algebraio Topology; 2 years 
$136,000 
DARTMOUTH COLLEW, Hanover, N.H. : Johr 
Q. Kemeny : Potential Theory for Btochaetic 
Proceseee> 2 ye*rs ; $54,700 

Hazleton Mlrkll : gecond Order Operator8 
2 years; $47,500 ’ 
UNIVERSITY OF DITROIT, Mlchlgan; Lyle E 
Mehlenbacher ; Establiehment oj Computint 
Center (IBM 1680); 3 years; $25,000 

DURH~ UNIVERSITY, Durham, N.C. ; Leonarc 
Carllts ; Algebra and Number Theory; : 
years ; $37,000 

John J. Qergen, Thomas M. Gallle, am 
Thomas D. Reynolds: Establishment 0, 
Computing Center; 3 years; $76,000 

John H. Roberts; Topology; 2 Years 
$33,700 
FLORIDA STATS UNIVERSITY, Tallahassee 
Morton L. Curtis ; Ueneralized YanijoZds 
2 years ; $50,000 
QEORG~TOWN UNIVERBITY, Washington, D.C. 
Albert K. Azls; Part4aZ Dlflerential Equa 
tions; 2 yews ; $13,000 
UNIVEBEITP OB GIORQIA, Athens ; Lee W. Ar 
derson ; Order and Topology; 2 years 
$15,400 

J. 0. Horne, Jr.; TopologlcaZ gemZgroup 
on Euclidean Bpocea; 2 years ; $14,500 
HARVARD UNIVEBSITY, Cambridge, Mass. 
Garrett Blrkhodl; Lattice Theory and Ii 
dpplicot6one; 1 year ; $12,866 
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R. Brauer, J. T. Tate, and 0. ZarlsM: 
Llgebra, Number Theory, and Algebrato Ge- 
metry; 2 years ; $75,000 
ZNIVEESI~ OB ILLINOIS, Urbana; 8. S. 
!aims ; Polyhedral and D~flerentiabZe dfanf- 
OZd8; 2 years ; $16,600 

A. H. Taub ; Numerical AnaZysk and dp- 
Zied Yathematioa; 2 pears; $164,000 
NDZANA UNIVICESITY FOUNDATION, Bloomlw- 
ou ; T. Y. Thomas ; Mechanic8 oj Conttnu- 
w8 Media; 1 year ; $13,400 

George W. Whaples; OZaa8 Field Theory; 
! years; $21,200 
NSTITUT~ FOB ADVANCED STUDY, Princeton. 

* Deane Montgomery; Algebra and 
ktology * 2 years * $93 600 

Hassle; Whltne$ ; .kathematios-Analp- 
148; 2 years ; $93,600 
:OWA STATS UNIVERSITY 01 SCIENCE AND 
CECHNOLOQY, Ames ; Robert J. Buehler ; The 
roundatfona of Btatiattcal Znjerence; 2 
Fears ; $7.600 

H. 0. Hartley; Btatbttoal EUtim5ttOn and 
liathematical Pronramminng : 2 years: 
634,000 - - 

Oscar Kempthorne; Residulas &n Ran- 
Zomlzed Experiments; 2 years; $17,600 

George Selfert ; Spatema oj OrdZnarp DZj- 
ferenttal Equations; 2 years; $20,500 
UNIVERSITY or KANSAS, Lawrence; Nach- 
man Aronssajn: DtferentiaZ Probleme; 17 
months ; $37,000 
LEHIOH UNIVERSITY, Bethlehem, Pa. ; Samlr 
Khabbnz; Abelfan Groupa; 2 years; $4,200 
LOUISIANA STATIO UNIVERSITY, Baton Rouge ; 
R. D. Anderson ; Generalization8 of the Can- 
tor Set; 2 years ; $28,800 

H. S. Collins; Meaeure and BemZgroups; 
2 years ; $9,000 

R. J. Koch; Topological Eemigroupr; 2 
rears : $21.400 
UNIVERSITY or MARYLAND. College Park: 
Avron Doughs; Partial D~~erentiaZ Equo- 
tlone; 2% years; $41,000 
MASSACHUSETTS INSTITUTIO OB TWXNOL- 
oop, Cambridge ; Kenklchl Iwasawa ; ffalois 
Ewtensions of Algebraic Number FieZds; 2 
years ; $20,600 
UNIV~RSITP OF MASSACHUSETTS, Amherst ; 
Alfonso G. Azpeltia, Entire Functions De- 
fined by Dk4ohZet Series; 1 year; $3,200 
MWRIIJAN STATFJ UNIVIRSITY, East Lansing ; 
J. E. Aduey and Wilbur 1. Desklns; Fink% 
Uroups; 2 years; $29.000 
UNIVERSITY OF MICHIQAN. Ann Arbor; 
Nicholas D. Kasarinoff ; &alar b’cattering by 
Convew Bodice; 1 year; $3,500 
UNIVERSITY OB MINNIBOTA, Minneapolis ; 
Erwin Engeler ; Theory oj MOdeZ8; 1 year ; 
$3,700 

Marguerite J. Frank: Lie Algebras; 1 
year ; $8,000 

Bjarnl Jonsson ; Foundation8 oj Algebra; 
$1.050 

Bjarni Jonsson and Peter Crawley ; Latt&x ; Lattke 
Theory; 2 years; $30,000 

G. K. Kallsh and B. R. Gelbaum; Func- :. Gelbaum; Func- 
tional dnaZgUZ8; 2 years; $46,500 )O 

Hugh L. Turrittin ; Ord4nary DVerentlaZ zry DiflerentW 
Equationa; 1 year; $7,600 D 
MISSISSIPPI SOIJTFI~UN COLLIBD, Hattles- 
burg; Jack D. Munn ; Establtehment oj Corn- 
puting Center; 1 year; $10,000 
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NEW Msxrco STATE UNIVRRSITY, Unlver 
slty Park ; Seymour Goldberg ; Unbonndet 
Linear Operators; 15 mouths; $8,400 

.Elbert A. Walker: Znfinfts Abelfam 
Groups; 16 mouths ; $31.800 
NEW YOEK URIVEBSITY, New York City 
Slduey Borowlts ; Eleotromagnetfo Theory, 
2 years; $77,000 

Llpman Bern; Summabflity; 3 months 
$5,700 

Chla-Kun Chn ; Magneto-Rydrodynamf~ 
NozzZe Flows; 1 year : $5,600 

Richard Courant : Method8 of hfathemati 
cal Physics; 2 years ; $75,000 

James J. Stoker ; Topics in Applied dfathe 
matics; 2 years ; $200,000 
UNIV~MITI OF NORTH CAROLINA, Chape 
Hlll ; John W. Carr, III : Computer-Orfsntea 
Lfnguietfcs Studfea; 2 years; $40,000 
NORTHWESTNUN UNIVERSITY, Evanston, Ill. 
R. P. Boas; Trfgonometrfc Series; 1 year 
$6,000 

,R. P. Boas ; Fourier Berfeee; 1 year : $4,SOC 
R. P. Boas ; Eztremal Problems; 2 yenrs 

$84,000 
Ivar Stakcold : Boundary Value Problema, 

2 years ; $46,200 
Teruhlsa Matsusakr. Alex Rosenberr. and 

Daniel Zellnsky : Problem8 in Algebra and 
Algebrafo Geometry; 2 years; $125,000 

H. C. Wang: Yfnfmal Zmmersfon or Afanf 
folds: 1 year : $8,400 
UNIV&IT~ or NOTRB DAM% Notre Dame 
Ind. : Hans J. Zassenhaus; Geometry 01 
Numbers; 2 years ; $31,400 
OREQON STATS COLLIE. Corvallis : Helmut 
Groemer : General Packfnas and Coverfnaa 
01 Sets; ‘2 years ; $12,600- 
UNIVERSITY OF ORQQON, Eugene: Fred C. 
Andrew8 : Eatablfehment of Computing 
Center (IBM I&20) ; 1 year: $30,000 

Paul Clvin and Bertram Yood : Eztena’ona 
of Banach Algebras : 2 years : $30,000 
PENNLIYLVANIA STAT; U&VERSITY, University 
Park ; Haskell B. Curry; Oombfnatort 
Logic: 2 years : $20,400 
UNIVICR~ITY or PENNSYLVANIA, Phlladel 
phia ; Saul Gorn ; hfechanfcal Languages; 
2 years : $27,000 

Walter Koppelmnn : The Bflbert and Rfe. 
mann-Hflbert Problem8 : 1 Pear : 33,800 

Hans Rademncher ;- Akaluifi Additive 
Number Theory; 1 year $10,400 

Smbat Abian : Drouwer’s Ffmed Point 
Theorem; 3 mouths ; $3,700 
PRINCIUTON UNIVERSITY, Prlnceton, N.J. ; 
J. C. Elpln and A. W. Tucker; Operotfon 01 
Computing Center (ZB.44 650); 1 year ; 
$15,000 
PORDOS RESEARCH FOUNDATION. Lafayette, 
Ind. ; Gregers L. Krabbe ; GeneraWed -Spec. 
tral Decomoosftions : 2 years : 19.800 

Imanuel ‘Marx : Approafmatfon Theory; 
2 years: $7,200 

Gears J. Rleeer: Alaebraio Numbers: 2 
years; $24,700 - . - 

Henry Telcher ; Stochastic Prooasres; 2 
years ; $14,000 
RDNSS~LAER POLYTECHNIC INBTITUTE, Troy, 
N.Y. : Kurt Bing: The Aafom OZ Choice; 
1 year: $4,200 
UNIVIRSITY OF ROCHIMTEE, N.Y. ; Wllliam 
F. Eberleln : Generalfzed Harmon40 Analy8fs; 
2 years; $10,300 

Leonard Qlllman ; Semigroups and Rings; 
2 years: $48,200 

Richard P. Gobllrsch ; Topology 01 Ii’irolf- 
dean Spaces; 2 years; $12,000 

Richard E. Johnson. Atom40 Afodular Lat- 
tices; 2 year* : $31,000 

Ralph A. Ralml; Stone-Oech Compaotf~- 
cattons: 2 years : $10,600 

Louts Sueheston; Yiafng and Entropy; 2 
years ; $5,000 
ROOSEVELT UNI~RRSITY, Chicago, Ill. ; Ruth 
R. Marcus; Modal Logfo; 2 years: 39,400 
UNIVERSITY OR SOUTHERN CALIFORNIA ; 
Los Angeles : Herbert Busemann ; Non- 
R8fmannfan Spaces; 2 yenrs ; $48,000 
UNIVICRSITX or SOUTHWESTERN LOUISIANA, 
Lafayette ; James R. Oliver ; Estsbliehment 
01 Computing Center; 1 year ; $15,000 
STANrOaD UNIVERSITY, Stanford, Callf. : 
Samuel Knrlin ; Probability Theorg and 
Functional AsaZyefs; 2 years ; $80,000 

Charles Loewner ; Contfnrrou8 Semf- 
groups; 3 years ; $50,000 

Emanuel Parsen ; Time Series Analysis; 
2 yews ; $73,000 

Ralph 8. Phillips : Functfonal Analysts; 
2 years; $00,000 

Hans Samelson ; Topology and Lie Group 
Theory; 1 year ; $16,060 
STATIC UNIVERSI~ or IOWA, Iowa City: 
Harry T. Muhly ; OompZete Zdeals; 14 
months ; $11.000 
STEVENS INSTITUTE OF TECHNOLOQY, Hobo- 
ken, N.J. : Lawrence Goldman ; Homogeneous 
Linear Differential Equations; 1 year ; 
93,100 
SYRACUSB UNIVERSITY RES~ARCE INSTITUTE. 
N.Y. ; 0. T. Cargo ; Rolomorphio Functions; 
2 years : $8,800 

Shu-Teh Chen hfoy ; Afarkov-Chain and 
Information Theory; 1 year; $8,500 

P. T. Church; Topology and Analyds; 2 
sears; $13,760 

Werner C. Rhefnboldt; Computing Re- 
*parch; 2 yenrs : $30,00 
TEXAS CHRISTIAN UNIVEWITY, Fort Worth ; 
X. 0. Sadler; Establishment of Computfng 
Center; 3 years: $15,000 
TULANE UNIVEMITY, New Orleans, La. : 
21. D. Wallace : Semfgroups; 2 years ; $40,000 

Gall 9. Young: Topological diethods in 
Analysts; 2 years: $58,600 
UTAE STATS UNIVERSITY: Logan: Wynne 
‘l’borne ; Establishment 01 Computing Cen- 
ter; 3 years: $30,000 
UNIVERSITY ow UTAH, Salt Lake City : 9. S. 
Kistler ; Eapansfon ol Computing Center; 
1 year ; $30,000 
UNIVERSITY OF VIROINIA, Charlottesville : 
Alan P. Batson: Eatablfshment of Comput- 
r6; Of?rter (Buwoughr gO5) ; 1 year; 

UNIVERSITY OF WASHINGTON. Seattle: J. &I. 
G. Fell and H. 8. Bear; Functional and 
Group Algebras; 2 years: $24,600 

Edwin Hewitt ; Harmonic Analgsfs ; 1 
year : $11,500 

Robert F. Tate; Estimation and Rank- 
Order hfethods in Statistfor; 2 years: 
615,600 
WASHINGTON STATS UNIV~SITY, Pullman ; 
P. 0. Ostrom; Ffnfte Projective Planer; 2 
years ; $16,800 
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W4stwzwror UNXVIIESITY. St. Louis, MO.; 
Franklln T. Haimo ; Unfvalent Functfotw, 
Fwrtctional and Harmonto AnoZ~8&, and Oon- 
tact Trana~ormations; 2 years: $15,800 

A. El. Nuasbaum ; Loplace-Xtfeltfea Tranr- 
forme in Groups; 2 years; $8,800 
WAYNU STATS UNIVERSITY, Detroit, Mich. ; 
Seymour Sherman; The Isin# Model; 2 
years ; 330,700 
WEST VIMINIA UNIVBIBSITY, Morgantown ; 
Henry W. Gould; Binom4aZ Coeficfent Sum- 
mutione; 2 yews : $9,700 
WIGSTERN RESERVED UNIVERSITY, Cleveland, 
Ohio ; George Leper ; Me AZgebrU8; 2 years ; 
$9,316 
WILLIAM MARSH R~clp UNIVDRSITY, Houston. 
Ter. ; John K. Illffe; Cotnpfle~ Routinea; 2 
years ; $30,000 
UNIVERSITY 08 WISCONSIN, Madison ; Morris 
Alarden. Milwaukee; &roe ol PoZV?t~al8; 
2 year;; $37.700 

Walter Rudln : Btudfer fn Analurfr: 2 
yeors ; $71,400 . 

_ 

YALE UNIVERSITY, New Haven, Conn.: Oy 
stein Ore ; Theory 01 Graphs and Networka; 
2 yen**; $13,700 

METABOLIC BIOLOGY 
ADELPIII COLLEQE, Qarden City, N.Y.; Carl 
8. Hammen: Carbon Dfooide F(;oatlon fn 
inv.&t&brated; 2 years ; $15,000 
ALBEBT EINSTEIN NE~ICAL CENTER, Phila- 
delphia, Pa. ; David H. Ezekiel; Btruoture 
and Function 01 the Bacterial Nwleor AP- 
paratu.9; 1 year ; $36.400 
BOYCE THOMPSON INSTITUTE FOR PLANT RE- 
SUARCH, INC.. Yonkers, N.Y.; Karl Nara- 
morosch; Benepc4aZ Edeot of Aster YeZZozca 
V&u8 on Non-Vector Itmecte: 2 years; 
$31,100 
BRANDEIS UNIVERSITY, Waltham. Mass. ; 
Nathan 0. Kaplan; Cellular Actfvltg; 3 
years ; $86,100 

John M. Lowenstein; Hydrogen fn Bfo- 
eynthesis; 3 yenrs ; $50.000 
UNIVERSITY OF CALIBORNXA. Los Angeles ; 
David Appleman; Funotfon or CataZaae; 2 
years ; $15,000 

Danlel I. Arnon ; Nftrogen Ase4m4Zot4on 
ond Photosvnthesls : 3 years : $90.500 

Michael DoudorotL ; dietab&Zfsm of Organic 
Substrates 4n Bacteria; 3 years ; $58,900 

Snmuel Lepkovaky : Trgptophane Metabo- 
liem to Carbohydrate hfetabol(am; 3 months ; 
$3.000 

P. K. Stump& Davls; Enzymatfo Yecha- 
nfams Porttcipat4nng 4n Pat YetaboZ4un of 
Higher Planta; 4 years : $61.100 

John A. DeMosa, La Jolla ; Btudies 0% the 
GeneHa and Phye~ologloal Control of Cellular 
Structures; 18 months ; $19,800 

Otto H. Scherbanm, Los Angeles: Meta- 
bolfo ltudfes Concernfng the Mechantsm 01 
lynchron4zed Cell D4v4slon; 2 years ; $37,800 

Victor W. Rodwell. San Francisco ; Bac- 
ter4aZ Metabolfm of Pfpeool4c Add; 2 years; 
$25,200 
UNIVERSITY OP CFIICAQO, Ill.: Warren A. 
Furumoto ; InjecHon by Tobacco Mosa4c 
Vfrus; 2 years ; $20.000 
COWRADO STATB UNIVERSITY RESEARCH 
FOUNDATION, Fort Collins ; 1. Merle Harrl. 
son and Merle Q. Payne ; Chem4caZ Ident4pca. 
t4on and Mechanf#m of Aot4on oj a Phenolfc 

!onpound Reapons4bZe for Renlstaw t’o 
!eroorpora Leaf-Spot; 2 yews ; $0.000 
JNIV~ESIT~ oc CONNK~CTICUT, Storm; Emll 
). Bemsteln; Factor8 Rerpons4bZe For and 
Lssociated WMh ObZ4gate Photooutotrophv; 
! years ; $25.000 
!ORN~LL UNIVERSITY, Ithacn, N.Y. : Marnu 
Alexander and J. El. Dawson ; dietaboZ48m ol 
!hemoautotrooh4o and HeterotrosMo Nftri- 
ufng ~hficroorian4sms; 3 sears : $28,800 
;N&RSITY 0; D&LA&AR~~ Newark ; John H. 
deClendon : Re8o4ratOru Yechan4ams fn 
Mttvated kuehr~om; 2 iears ; $8,000 

John C. Wrlston, Jr.; Fraot(onat4on or 
J&tea I’@ &rum, and Mechan48m of fts 
Lctton on o Afoure Tumor; 2 years ; $23,000 
10~s UNIVERSITY, Durham, N.C. ; Aubrey W. 
?aylor ; Protefn Format4on and Amfno Ao4d 
Ketabol4um tn Plants; 2 years ; $20,000 
JNIVERSITY OF FLORIDA, Qalnesvllle ; James 
1. Olson; Intertinal Absorptfon and Blood 
Pransport oj Bterols and Fat-Boluble Vfta- 
ninr; 2 years; $30,500 
)OE~)R~~WASBINOTON UNIVERSITY, Washlng- 

* Robert C. Wood; By&he& 01 
Pe&h~d’rbpteroylpoZygZutom4c Acfd from P- 
Imfnobenzo4o Acid and Pterfdfnea by Bao- 
,er4a; 2 years ; $29,400 
JXIVERSITY ow GEORGIA, Athens; Robert A. 
LcRorie and William J. Payne ; lnzymology 
,f Bacterial UtfZCat4on oj Uron~o Aofde; 
3 years ; $17,900 

Wllllam J. Payne ; Yetabol48m or Afarfne 
9acteria; 2 years ; $19,500 
:OUCHER COLLEO~, Baltimore, Nd. ; Helen M. 
Eahermann ; Phyefology of Pigment-deficient 
Iiutants ot IIeZfanthus Annatua L; 2 years; 
637,000 

Clifford R. Noll, Jr. ; D4phoephopyr4dtne 
V u o Z e o t 4 d e-L4nked Dekudrooenaeee: 6 
nonths : $2,200 
BAHNUMANN MEDICAL COLLEQ~ *ND HOSPI- 
PAL, Philadelphia, Pa. ; Herbert J. Eichel; 
Sudies on Resp4ratory Enzymes fn Protoaoa; 
t yaws ; $24,400 

John J. Splteer ; YetaboUo Xtudies of Low 
Deneftg Llpoprotelsa; 2 years ; $18,200 

Morris A. Spirtea ; Tfrsue BZfce llietabolfam 
and Cell bfembrane PermeaBU4ty; 2 yesrn; 
611,400 
EARVARD UNIVERSITY, Camhrldge, Mass. ; 
Kerbert L. Ennls and Martln Lubln; B4o- 
rynthetfc Control Mechan4sms fn Mammalfan 
CeZ$; p2 yreye; $20,100 

; Factor8 Afeottng UpMe 
MetbboZ&m; 1 year ; $11,800 

Edmund C. C. Linn ; Control of Polghgdric 
Alcohol Metabolfrm 4n Bacter4aZ Cellr; 2 
gears ; $26,600 
HARVARD UNIVERSITY. Cambridge. Maas. ; A. 
M. Pappanheimer : BioZogV of Diphthti and 
ot DCohther4a Boc4llue: 3 sears : $56,300 ~. . 

Wlll1am H. Pearlman ;- Met&boZOm and 
LocalizaHon of High Radfoact4ve Bterofd 
Bea Hormones In Target BeawaZ T48sues; 3 
years ; $33,000 

WillI5m R. Slstrom : BacterfaZ Ohromoto- ~~~ .~~~ 
phores; 3 years : $32$00 
UNIVERSITY OB HAWAII, Honolulu : Robert W. 
Hiatt : Equfpment jot Bfoohem4caZ Reeearoh; 
1 year; $38.600 
HENRY FORD HOSPITAL, Detroit, Mich. ; 0. H. 
Gaebler ; dfetabolfsm oj Nitrogen-16 From 
Individual Bouroes; 2 years ; $34,600 
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UNPIVDRSITY OF ILLINOIS, Urbana; I. C, 
Gunsalus ; aOmpurGtfVe Aspect8 of Meta- 
bolic Aotfvity : 1 year : $98,100 

John B. Hanson; Efleot of Plant Growth 
Regu?ators on the lletabolfo Activities 01 
BubcelZuZar Particles from Plant T&saue; 9 
year8 ; $43,500 

Lawrence I. Hocheteln; Baoterfal Osfda- 
tfon of N-acetyZgZucosamfne; 2 years; 
rln.nnn ___,___ 

B. Connor .Tohueon : Vitamin A fn Adreno- 
oortfco8terfod Bfoeynthesfa; 3 years ; $17,000 
INDIANA UNIV~DRSITY FOUNDATION, Bloom- 
1ngton ; Felix Haurowitz ; BfO8ynth8848, 
b’truoture and Bpeofpcfty of Proteins; 3 
years ; $30,000 
JOHNS HOPKINS UNIVERSITY, Baltimore, 
Nd.; Howard J. 8aa; Intermediary Meta- 
bolfam ol Aecarf8 Lumbrfoofder Adult8 and 
Larvae; 2 year8 : $36.000 
KAIE~B FOUNDAT&N BES~ARCE INSTITUTE 
Richmond. Callf. : Alex Shrift : The Un: 
00upZfng br Cell . Dfvf8fon Fro& f3rowlh; 
1 year: $2,000 
UNIVQBBITY OB KANSAS NEDICAL CENTER, 
Kansae City; Paul R. Schloerb; Liquid 
tWntlZZat~on Uounter; 1 year; $12,500 
Los ANQELIB STATBI COLL~QQ FOUNDATION, 
Callf. ; Anthony J. Andre011 ; AfetabOZf8m of 
GZutarfo and Higher Dfcarboxylfc Acid8 in 
Bacteria and Animal Tissuee; 2 years; 
$18,800 
NASSACHUEETT~ INSTITUTI OF TECENOLOQY, 
Cambridge ; Qene M. Brown ; Metabolfem and 
Function of B Vftamfna; 3 years ; $68.900 

John N. Buchanan: Bfo8gntheSf8 of the 
MethyZ Oroup of Methfonfne, Coenzgmatfo 
Role of Vftamfn El); 3 years ; $77,400 
UNIV~~SITY OF NASEACHUSETTS, Amherst ; 
Trevor Robinson : Enzymatfo Pathway8 01 
Alkaloid BfO8gnthe8fe; 1 year; $3,000 
MLUI UNIVEESITY. Oxford, Ohio : David W. 
Newman ; Physiology and Bfoohemktry oj 
Lipids of Higher-Plant OhrOmOpZa8t8; I 
year8 ; $15,000 
UNIVERSITY OF NIAXI. Corn1 Qables, Fla.: 
W. J. van Wagtendonk; Nucleia Acid Turn. 
over in Paramecium Aurelfa; 2 years 
$21,400 
NICEAEL Rm~arp HOSPITAL, Chicago. Ill. 
Sidney Cohen and Felix Leituer; Nature 01 
Repreeaor of Pe?afcfZZfnase &?#nthe8f8 je 
~taphyZococou8 Aureua; 2 years ; $22,000 
MICHIGAN STATF, UNIVQRSITY, East Lansing ; 
Harold M. Sell: Bfochemfatry of Natural 
and Bynthetfo Growth hb8tanOe8 ; 2 years ; 
$16,100 
UN~PEESITY OB MICHIGAN, Ann Arbor; 
Harold J. Blumenthal : Metabolfsm of Hew. 
erfo Acids; 3 yeara ; $32,900 

Rowland H. Davis : Bfochemfcal ReZa. 
tfOn8hfp8 Among Pyrfmfdfne and Argfnfne 
Mutants of Neuroepora; 3 year8 ; $37,300 
OKLAHOMA STATQ UNIVERSITY, Stillwater ; 
L. N. Henderson ; Metabolfam 01 S-Hydroxy 
anthrenflate; 2 years ; $18,000 

Roger K. Koeppe ; Metabolfem ol Glutarfc 
Add; 2 years ; $19,200 
ORANGE COUNTY STATI COLLARD FOUNDATION, 
Fullerton, Callf. ; Donald D. Sutton ; lpore 
Formation fn Fungi; 3 year8 ; $22,800 
O~SI~ON STATQ COLL~QFJ, Corvallie; Te May 
Chlng : Pat dfetaboliem of Germfnatfng Beed 
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of DougZas Fir and Role of PZastfd in Fat 
Netabolfsm; 2 years : $16,800 

Teoo E. King; Reoonstftutfon of the 
hfftochondrfaZ Reapfratorg Uhafn; 3 years ; 
$53,500 

Leo W. Parks; Erposterol Metabolism in 
Baccharomyces Cerevfsfae; 2 years ; $13,000 
PENNSYLVANIA STATS UNIVERSITY, Univer- 
sity Park; Carl 0. Clagett; Peptides fn 
Plant MetaboZfam; 3 years; $11,900 

E. 8. Llndstrom ; UhrowatophoraZ Bullate 
&f8tabOZf8m; 3 year8 ; $12,000 
PHILADBLPEIA GENERAL HOSPITAL RESEARCH 
FOND, Pa. ; Gerald Litwack; Action and 
Fractionation of Lyeozyme Reefsta?kce Trane- 
ferring DNA; 3 years; $21,000 
PURDUQ REEQARCH FOUNDATION, Lafayette, 
Ind. ; Harry Beevers ; BfochemfcaZ Aepeotr 
01 Germination; 3 years ; $67,300 

Henry Kolller; Bfoayntheefe of Carbohy- 
drates; 3 years; $50,000 

F. C. Neidhardt; Regulation of Rfbonu- 
clefa Acid Bpnthe8f8 in Bacteria; 3 years; 
$60,000 

Willlam J. Ray, Jr. ; Grotcp Transjer 
Prooe88; 3 years; $50,000 
REED COLLEGE, Portland, Oreg, : Helen A. 
Stafford ; Phuefolofly of Lionin Formation; 
3 yew3 ; $18,800 
RES~ARCFI FOUNDATION OB STATE UNIVERSITY 
OF NED YORE, Albany; Arthur M. Zimmer- 
man, Brooklyn; ATP on Living Gel&; 2 
years ; $15,000 
ROCKEWELLER INSTITU~, New York, N.Y.; 
Gertrude Got&hall ; White UeZZ Proteases in 
Hemoetasfs; 2 year*; $25,000 
RUTGERS, THY STATBI UNIVERSITY, New 
Brunswick, N.J. ; Bernard W. Koft; Bfoagn- 
theefs oj Pterfdflzer bu Bacteria; 2 years; 
$la,ooo- 

Robert L. Starkey; The Fate of BuZjur ol 
Organfo aompOuud8 Decompoeed bg Mforo- 
oruankms; 2 year8 ; $14,100 

Henry J. Vonel: Comoarat~ve hffcrobfal 
Bfoavnihesis; t-ye&s : $<0,500 

Selman A. Waksmau; Bfoapthesk 07 
Btreptomyofn Group of Antfbfotfos; 3 years ; 
$60,200 
UNIVERSITY OF SOUTHERN CALIFORNIA, Lo8 
Angeles; Carmel M. Roberta; NetabOZi8nt of 
DilYerentiaUng Cardiac Cells; 2 years ; $22,- 
000 

Elan G. Scott ; Netabolfo RoZe of Boron; 
2 years ; $18,200 
STATIC UNIVERSITY OF SOUTH DAKOTA, Ver- 
million; A. D. Larson; Bacterial Metabo- 
lism; 2 years; $14,000 
SYRACUE~ UNIVERSITY RESEARCH INSTITUTID, 
Syracuse, N.Y. ; Donald 0. Luudgren; Bio- 
synthesf.8 in Obligate Chemoeynthetfo Auto- 
troph; 2 years ; $6,400 
UNIVNRSITY OF T~NNESS~PID, Knorvllle : Jo- 
seph A. Ontko ; Liquid BcfntfZZatfon Uountef 
for Research in Biochemistry; 1 year ; $12.- 
500 
UNIVERSITY OF TEXAS, Austin; David H. 
Ezekiel; dtructurs and Function of Bao- 
terfal Nuclear Apparatus; 3 years; $44,200 

Jackson W. Foster ; Hydrocarbon kfetabo- 
lfsm in Microorganiame; 4 years; $132,600 

Don W. Mlcks, Qalveston; Bdecte of Zn- 
eectfofdes on Protein Bgtktho8f8; 2 years: 
$16,000 



Jack Myers; Phgatology and Bfoohemfr- 
try oj Algae; 3 years ; $46,400 
TUFTS UNIVERSITY, Medford, Mass. ; Boy L. 
Kisliuk: Role of Vitamin B, tn Methyl 
Group Bunthesis; 3 years; $56,400 
UTAH STATS UNIVERSITY, Logan: Gene W. 
Miller: Resvfratoru Oh&a Involved in Ow- 
fdatfvk Phosphor&ion in Relation to Car- 
bon Dioaide-Bicarbonate Inhibition : 2 fears : 
$19,500 

__ 

VAND~PRBILT UNIVIRSITY, Nashville, Tenn. ; 
C. R. Park : lliembrane Transoort oj Gtuooee; 
3 years; $39,000 

J. van Eys: New Sites oj Aotfon 01 
Thfamfne; 3 years : $21.600 
UNIVERSITY OB VERMONT, Burlington ; Don- 
ald B. Melville: A Otudu oj Erooth4onetne 
in Animals; 1 iear ; $8,3bO - - 

Donald B. Melville; BfochemWry oj 
Ergothfoneine; 2 years ; $35,500 

David Bacnsen ; &lnthe8f8 and Fate 01 
Leaf Protein; 2 years ; $14,400 
VIRGINIA POLYTECHNIC INSTITUTBI, Blacks- 
burg ; Kendall W. King; Metabolio Transf- 
tfons During Cellular Development in Algae; 
2 years ; $26,600 

M. Daniel Lane; Alternate Pathway8 oj 
Butyrate dietaboltsm; 2 years ; $24,600 
WAKN FOREST COLL~Q~, Winston-Salem, 
N.C.; Walter J. Bo; &fntheUfU of GlgCOgefl 
from Urfdfnedfphouphoglucoee fn Uterus; 1 
year ; $14,200 
WASHINGTON STATE UNIVERSITY, Pullman : 
H. M. Nakata ; Physiology oj Bporulation in 
Aerobfo BaofZZf; 2 years ; $13,000 
WEST VIRIXNIA UNIVERSITY, Morgantown ; 
Wayne W. Luchslnger; Btudiee on Yeoha. 
nfsm oj Action of Beta-GZuOanaUe8; 2 years ; 
$29,500 
WESTERN RsSsRVHl UNIVERSITY, Cleveland, 
Ohio ; Henry Z. Sable ; Carbohydrate hietab- 
olism ; 3 years ; $44,800 
UNIVERSITY OB WISCONSIN, Madison : W. H. 
McShan and Roland K. Meyer; PurfJ%atfon 
and Charactertzation oj Partfculates jrom 
the Anterior PfWtary Gland; 1 year; 
$16,700 
WORCESTE~E FOUNDATION BOR EXPERIMENTAL 
BIOLOGY, Shrewsbury, Mass. ; ErWin 
Schwenk ; BioEgnthe848 oj Oholesterol; 2 
years ; $10,000 
YESHIVA UNIVIRSITY, New York, N.Y. ; Theo- 
dore Winnick ; Mechanism8 of BfosyntheUf8 
oj Polypetfdes; 1 year; $20,900 

MOLECULAR BIOLOGY 

ALBEBT EINSTEIN MXIDICAL CENTER, Phila- 
delphia, Pa.; Daniel A. BorolL ; Chemf8trg 
and Bfologioal Actfufty oj Botullnum ToaM; 
2 years ; $60,000 
AUBURN UNIVERSITY, Auburn, Ala. ; Anton 
N. J. Heyn; Ffber and Ultra Btruoture Re. 
8earCh; 2 years; $50,000 
BOSTON UNIVERSITY, Mass.; William C. 
Boyd ; Antibody-Antigen Complex; Reac. 
ttone and Chemistry; 3 years; $60,000 
BRANDEIS UNIVIESITY, Waltham, Mass. 
Herman T. Epsteln; Propertfee oj a Neu 
Yegaterfum Phage; 2 years ; $35,000 

Lawrence Grossman; Nuclei0 AO(d8; : 
years ; $68,900 

William P. Jencks; Energy Tranujerrinr 
in B4oZogioal &,UtemU; 3 years ; $43,400 

Mary Ellen Jones: Biosunthetfo and 
rranUje* RuaOtfOn8: 3 years ; $42,900 

Julius Murmur ; The Bfologioal Polymers; 
t years ; $71,3OO 
DROWN UNIV~BSITY, Providence. B.I. ; SeY- 
nour Lederberg ; OrtgSn and Function Oj 
Juboellular Particles oj Mforoorganfsms; 2 
iears ; $19,000 
JNIVIBSITY OB BRUSSFILS, Belgium; P. B. 
3rlnlvasan; The Mechanf8m oj Tran8jer Oj 
3enetfo Injormatfon Between Nuoleur and 
:ytopZaum; 2 years ; $15,000 
UNIVERSITY OF CALIFORNIA, Berkeley ; Mel- 
uln Calvin; Ma88 Bpeotrometer for PrJmf- 
!fve Earth Gas hff8Sure.8; 1 year; $33,000 

William A. Jensen: Uptake of Maoro- 
moleouleu by Living Plant Oells; 2 years; 
620,000 

Stanley L. Miller; Meohaniema jor the 
gynthesis of Organ40 Compound8 on the 
Prfmftfve Earth; 18 months: $15,100 

Manuel F. Morales ; Conflguratfon oj Db- 
Boltred Proteins and Protein Modeh; 5 
gears; $31.000 

Nello Pace; Batfom Eachange B&ding 
Propertfes oj CJeZZuiar hlembrane hfaterfaZ8; 
2 years ; $30,000 

Benjamin El. Volcanl ; Bfoohemtcal Btudfes 
on dflioeoua Skeletal Formation in Matine 
Yf0roorganfems; 2 years ; $70,000 

Donald M. Reynolds, Davis ; Development 
oj an Enzymatfo A88aU jOr Chitin; 2 years ; 
$30,000 

Claude E. ZoBell, La Jolla ; BbeOt8 Oj In- 
creased HgdrOUtatfO Preeeure on Baoterial 
Reaction Rato8; 2 years ; $25,000 

William J. Hartman and William 0. 
Clark, Los Angeles ; Bfosuntheefa Oj Phar- 
maooZogfcaZly Active Amfne8 in Oephalo- 
oods; 2 years ; $28,000 

Fritiof 5. Sjostrand, Los Angeles: Ana& 
1f8 oj Enzymatfo AOtfVftfe8 UOnneOted with 
;;;t;g Cytoplasmi lustemu; 2 years; 

Jbel W. Goodman, San Francisco; Im- 
munoohemlcal 1Ptud4e8 oj the Glutamul Polg- 
peptide-Antipolypepttde Byetern; 2 years ; 
623,000 
UNIVSRSITY OB CHICAQO, Ill.; Irving H. 
Goldberg ; Enzymatfo 8gnthe848 oj Ribo- 
nucle4o Acid; 3 years ; $75,000 

Kenneth D. Kopple; Pepttde Model8 Oj 
Enegme8; 3 years ; $52,400 

John Westley ; dlechantum oj Aotfon Oj 
the Enzyme Rhodaneue; 2 years; $25,000 
UNIVERSITY OB CINCINNATI, Ohio ; Richard 
A. Day; DetermfnaMon oj Beoon,dary and 
Tertiary Xtructure oj Proteins; 5 years: 
$30,000 

Robert C. Krueger ; Nature and the Meoh- 
anium of TyrOUinaUe AoWn; 3 years; 
$12,900 
CITY OB Hops MEDICAL CIDNTEB, Duarte, 
Callf.; Alois H. Nowotny and Janos Weln; 
Bacterial O-antigens; 2 years ; $30,000 
COLUMBIA UNIVERSITY. New York, N.Y.; 
David Shemin ; B~oeyntheufs a?& FUnCtfOn 
oj Porphyrfns; 1 year ; $5,000 

Stuart W. Tanenbaum and Sam M. Bei- 
ser ; BiO8~?&tht?8f8 oj Antfbody and dfoZeouZa8 
Uonjormatfon oj Oomblning &itsr; 3 years; 
$38,700 

Stephen Zamenhof; &%udles on the Bio- 
chemistry of Polysugarphosphates; 2 years ; 
$20,000 
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CO~XBLL Unlvmsel~~, Ithaca, N.Y. ; Thomas 
C. Bruice; Hunthecrb oj a Beriss oj Gem 
dferoaptoethylamfncs; 4 years ; $60.500 

George P. Hew; BtructuraI and Funo- 
tfonal Interrelatfonehfps fn Bnaymes; 2 
years ; 842,000 

Harold A, Beheraga ; Thermodgnamfc 
Propertfer oj Protefnr; 3 years ; $72.000 
DAETMOUTH COLLEO~. Hanover, N.H.; Ft. 
Clinton Fuller ; Intracellular Structure and 
Functfon in Mforobfal Cells; 2 years ; 
$200,000 

Joseph D. Harris ; Efnetfos oj Ionic Moue- 
ment Acroso Jfembranes; 3 years; $31,600 

Arnold Wlshnla : Hydrophobic Znter- 
aotfonr; 3 years ; $22,300 
Doxs UNIVEBSITY. Durham, N.C.; Paul 
Horowics ; Ion Transport Across hfembranea 
fn Muscle; 2 years ; $28,000 

Charles Tantord ; The Oonfifluratfon oj 
Proteins in Bolutfon; 1 year; $0,000 

Charles Tanford: Conformatfon of Pro- 
teins fn Orpanfo Apueous~8olvant Yf&tureu; 
3 years; $54,000 
DUQW~DENIU UNIVICEBITY, Pittsburgh, Pa, ; 
Oscar Gawron; Reaction of Cyanide with 
Uyetfns; 2 years ; $13,200 
EDEEL B. FORD INLITITUT~ FOB N~DICAL Rs- 
ssAnc& Detrolt, Mich. ; Harvey F. Fisher ; 
Yechanfams of Reaction8 Catalyted by Pyrf- 
dine Nucleotfde Dehydropenasee; 2 years ; 
$25,000 
FLORIDA STATS UNIVIERSITY, Tallahassee ; 
Elarl Frieden ; Copper Enaymes, Proteins, and 
Uopper Zon Uatalyees; 3 years ; $58,800 
CJ~osaer WA~HINOTON UNIVERSITY, Wasbing- 
too, D.C. ; Stephen Yeandle ; Umulue Photo- 
reoeptor; 3 year*; $41,100 
HARVARD UNIVERSITY. Cambrldne. Mass. : 
Paul Doty ; Reeearch’ on Polyp&ifdea and 
Protefns; 3 years : $225,000 

John H. Law ; Bacterial Lipids; 2 years ; 
$22,000 

Matthew 8. Meselson; Replfcatfon of 
DNA; 3 years; $130,000 
HEALTE RESEARCH INC., BulPalo, N.Y. ; 
David Harker; Crystal Structure oj Rfbo- 
nucleaee; 2 years ; $70.000 
HOWARD UNIVBIESITY, Washington, D.C. ; 
Felix Friedberg ; EaHmatfon oj Peptfdes; 
2 years; $14,600 
UNIVERSITY OB ILLINOIS, Urbana: L. P. 
HA~EB; BfoZogfoaZ Haloflenatfon dieoha- 
nfsms; 1 year; $13,500 

A. C. Ivy: Determination of Histamine; 
1 year ; $10,800 

Eugene Rnbinowltch : Photochemical and 
;&t000gvanfo Btorafle’oj Lfght; 3 years; 

M. Sueoka; DNA Base Compoeftfon and 
Structure of Enagmee; 2 years; $50,000 

Ellzabeth Thorogood ; Legume Nodule 
Hemoprotefns; 1 year : $15,800 
INDIANA UNIVERSITY FOUNDATION, Bloomiug- 
ton ; Howard V. Rickenberg ; Uontrot 
MeChonf8m8 Of Enzyme Bfosyntheet; 2 
years ; $31,000 
J~~PERSON MIQDICAL COLLEQE OB PHILADBG 
PEIA, PA.; Alfred Marshak; DNA in the 
dZaturatfon or Eohfnoderm Eggs; 2 years; 
$16,000 
JOHNS HOPKINS UNIVERSITY, Baltimore, 
Md. : Michael B. Yarmolinsky : dfeohanfscn 
oj Protefn Bgathe8f8; 3 years ; $50,300 
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KANEA~ STATB UNIV~~~ITT. Manhattan ; 
Anthony M. Gawienow8ki and Bichard N. 
McDonald; Bgathe8f8 oj 1+0 Rfnfl Labeled 
DfethyLtfZbesteroZ; 2 years; $10,000 
UNIVEBSITY OF KANSAS MEDICAL C~NT~B, 
Kansas City: Jacob D. Duerksen; Znducer 
Metabolism and its Relatfonshfp to the 
Function oj Bub-cellular Partfcles; 2 years ; 
$27.000 
KANSAS WESLEYAN UNIVEXSITY, Sallna ; Or- 
ville L. Voth: Interactions of Tocopherol 
with Protein8 bnd Amftbo Acfdi: $1,060 
L~wnr~cs COLLEGE, Appleton, Wls. ; Robert 
N. Rosenberg; Interaction oj Protein6 Icfth 
Ethanol; 2 years ; $0,000 
UNIVEsSITY OF Lou~SviLLs, Louisville. Ky. ; 
Bruce N. Anderson: Yechanfem of Ettzwme 
Actfon; 3 years; $40,300 

_ - 

Paul G. LeFevre ; Mechanism oj Traneport 
Through Cell Afembranes; 1 year; $60,000 
MASSACHUSETTS EYPJ AND EAR INPIRMAUY, 
Boston, Mass.: S. Peter Martey; Btruotural 
and Synthetic Itudfee Related to Cgtochrome 
C.; 2 years ; $30,000 
MASSACHUSETTS GENERAL HOSPITAL, Bos- 
ton ; Murray Vernon King ; Crystallography 
oj Proteins and POZppeptfd88; 1 year; 
$15,000 

Karl Schmld; Uhemfcal Structure oj the 
Lota hfolecular Wefpht Human Plasma Gly- 
coprotefns; 2 years ; $27,000 

Dorothy F. Travis ; The Afolecular Bfology 
Oj Crustacean Yfneralfzed Tf88U88; 2 years ; 
$28,000 
MISSACAD~~TTS INSTITUTB OF TECHNOLOQY, 
Cnmbrldge ; Howard N. Dints18 ; Uqfstallfne 
Protefnr; 1 year ; $29,000 
MAYO ASSOCIATION. Rochester. Minn. : Eu- 
gene Ackerman ; PhyefcaZ Factor8 Controllfnp 
the Actfvftu ot Xanthfne O@fda88 and Other 
E’nz~mes; 5 y&s ; $27,000 

_. 

NIDICAL COLL~QB OB VIRQINIA, Richmond : 
Alfred J. Richard ; Zsolatfon oj the Smallest 
8erologfcaZly Active Peptfde from a Pro- 
tefn Hgdrolyzate; 2 years : $13,000 
Co~~lcas OF NED&L EVANQELISTS, Loma 
Llnda. Callf. : Robert L. Nutter: Relatfon- 
8hfp 0; DNA kgnthe8f8 to Protefn Bpnth88f8 
in Multfplfcfty Reactivatfon fn the T. Even 
Bacterfophaflea; 2 years ; $11,000 
Na~1.0~ INSTITUTE, Pittsburgh, Pa. ; Edward 
F. Casasaa ; Physical Chemktrg oj Xeed Pro- 
tefnd; 2 years ; $20,000 
UNIVERSITY OF NICHIQAN, Ann Arbor: Ar- 
thur Yuwller ; Btudfes on b-Hydrosytrypto- 
phan s,J-Dfhydroxyphenylalanfne Deoar- 
bOagZa8e; 2 years ; $24,000 
UNIVERSITY OF MINNESOTA, Minneapolis : Al- 
lan H. Brown; Photosynthetfc Researoh; 3 
years ; $36,000 

Irvin E. Liener ; Btruotural Baa& oj En- 
zyme Actfon; 3 years ; $37,300 
NONTANA STATE COLLEQU. Boseman; Ralph 
A. Olsen : Zon Aacumulatfon bv PZunt Cell8 : 
1 year ; $3,500 

MOUNT SINAI HOSPITAL, New York, N.Y. ; J. 
D. Chanley and Harry Sobotka; Bterofd 
Oompoundr jrom Znuertebrater; 3 years; 
$34,000 

Harry Sobotka; Factor Uonvertfng Ileao- 
phflfo fnto Thermophflfo dl(oroorganf#an; 
2 years ; $23,000 



Nmw YOBK UNIVEBSITT, New York; Milton 
Levy; Chemical Btructure 01 Oollagen and 
Other Fibroue Proteins; 3 years; $52,000 
OHIO STATS UNIV~EE~ITY RESIDENT BOUNDA- 
TION. Columbus: Qeorne C. Webster: En- 
eym&io Bynthek8 ol-Protein; 3 pears; 
$31,700 

Melville L. Wolfrom: Reeearoh on PO@- 
saccharide8; 3 years ; $39.000 
UNIVERSITY OF OKLAHOMA. Normon ; Everett 
C. Bracken : Etudie8 of Virtw: 2 wmr~: 
$82,300 

_ _ 

ORBCON STATE COLLEBIE, Corvallle ; Harold 
J. Evans: Nodule-nitrate Reductaee in the 
diechan& 01 Nitrogen Ftsation by Legumi- 
no118 Plante; 6 mouths ; $5,300 
UNIVERSITY OF OREGON, Eugene; John A. 
Schellman; The Binding 01 Nucleotider to 
Proteina; 3 year* ; $40,000 
PBINCETON UNIVE~SITX, PriuCetOu, NJ. ; Au- 
rln M. Chase; Meclrani8m oj Enzyme Ao- 
tloa: Lwijeraae; 3 year8 ; $22,400 

Jacques Fresco ; Phyrical-Chemical In- 
vestloations ol POZUnUCZeotZde8 and NuoZeio 
Acid; . 2 ye& * $36000 . . t 
Pnao& RESIDENT FOLJ~ATI~N, Lafayette, 
Ind. : A. I. Aronson: R{boUOme8: Thefr 
bWuctu& Byntheeie, ~abd Role in Intracel- 
lular Diflerentiation; 3 years ; $52,300 

F. L. Crane; Functfon of Quinonee in 
Electron Traneport and PhoephorQlation 
Proceases; 2 year8; $33,000 

E. H. Simon; Consequence8 01 InCOrpOra- 
tion ol 6-BromouracfZ into Deoeuribonucleio 
Acids .oj Rela CeZZe; 3 years; ~$01,700 
REED COLLEQE, Portland, Ore. : Michael Litt ; 
f5 t;$etio Btudy oj Ribonuclease; 1 year ; 

i,&BRBITY OF ROCR&BTIDP, N.Y.; T. T. 
Bannister ; Prfmaru Prooeee in Photoeyn- 
the&s; 3 years; $30,000 

Thomns R. Punnett; Mechanism8 01 the 
HiZZ Reaction; 2 year8 ; $30,000 
ROCKEFELLER INSTITUTIP, New York, N.Y. : 
Daniel E. Koshland, Jr.; EntQme Btructure 
and r’unction: 1 year: 312,500 

Beatrice S.. Magdofl ; The Determ$nattor 
of the Btruoture 01 Bouthem Bean Mosaio 
Virus bU X-ray Diflraotion Technique; 1 
year ; $10,000 
RUTGERS, THUD BTATB UNIVEBIEITY, New 
Bruuswlck. N.J. ; Michael Heidelberger ; Re- 
zatiOn8 Between Chemiaal OonstitUtion and 
;gww$ogtcaZ Speoipcity; 14 months ; 

SAINT Lovrs UNIVEBSITY, MO.; Audrey 
Stevens ; Metabolism 01 RibonUoZeio Acid in 
Bacterial Eetracte; 3 year8 ; $42,300 
SXITH COLLEGE, Northampton. Mass. ; 
Gladys A. Anslow; &ructure oj lmaZZ Pep- 
tides; 2 years; $34,700 
UNIVERSITY OF SOUTH CAROLINA, Columbia ; 
B. Theodore Cole: A Comparative Study 01 
Lipid Constituents and Ohanger Therein; 2 
rears ; $25.000 
STANFORD UNIVERSITY. Stauford, Callf. ; M. 
8. Blole; g-Values of BioZogioaZ Free Rod& 
caZ8; 2 years; $45,000 
EITAT~ UNIVERSITY OF IOWA, Iowa City; 
Henry B. Bull; Adsorbed Yonobuerr 01 
Prote4ns: 3 years; $72.000 
TKXAB A~RICWLTU~AL AND MINING RES~AXCE 
FOUNDATION, College StatIon ; H. K. Zimmer- 

man ; Fundamental Chemi8tw of Amino- 
sugara; 1 year ; $13,000 
UNIVWWTY OF TEXAS, Auatln; Lester 
Packer, Dallas : Function of Rub-CeZluZw 
Membranes; 3 seare; $65,000 

Au&en ti. Rlgga; Bf&ht?mistr# 01 Hcmo- 
olobin and ol Nitroaen Fteation: 2 sears: 
$63,000 - - 
UNIVERSITY 0~ VEBMONT AND STATS AQBI- 
cUr.!rvaD COLLB~~, Burlington ; Thomas B. 
l’on~nsi ; ReZation of Rheumatoid Faotoru to 
198 Antibodies; 1 year ; $30,000 
WASHINQTON UNIYIDRSITY, St. Louis, MO.; 
Robert K. Crane; Mechanfem oj IntertinaZ 
Absorption; 3 year8 ; $106,000 
WEIZXANN INSTITVTP OP SCIDNCBI. Rehovoth, 
Israel ; David Elson ; Ribonucleoproteinr; 3 
renrs ; $26,200 
WELLS COLLEGE, Aurora, N.Y.; Diether G. 
Xarkeea ; BQnthe8i8 of Bubstituted 1,6- 
DfamZnOpUridineU; 2 years ; $7,100 
UNIV~PBSITP OB WISCONSIN, Madison ; Robert 
A. Alberty ; PhQstcaZ Chemical Btudi88 ol 
Enzymes; 4 years; $78,700 

William Wallace, Cleveland : Determina- 
t6on of Enrymio Meokaniams by Klnetio 
Studies; 2 years; $10,000 

H. Goblnd Khorana; Chemical and Enzy- 
mio b’tudies 01 Polynucleotides; 3 years; 
$86,000 

Oliver Smithies ; Genetio Determ$natton 01 
Protein Btructure; 3 year8 ; $75,700 

J. W. Willlame ; Magnetically &pported 
E&Zibrlum Ultracentrifuge; 2 years ; $21,- 

YALTA UNIVERSITY, New Haven, Conn. ; Davtd 
C. Hitchcock; CoZZoid Ormotio Presetwee of 
Acid Protein Boktions; 1 year; $1,200 

Daniel L. Kline; Activation alad Puri~%a- 
tion of FibrinoZytfo Enegme8; 2 years; 
$22,000 

Frank Ulrich ; Ion Transport by Mitoehon- 
dria and Permeability of Mitoohondrial Mem- 
branes; 3 years; $20,400 
PESEIIVA UNIV~BLIXTY, New York, N.Y.; 
Harry Eagle: Studier in QeZZ UuZture; 1 
year ; $100,000 

Sasha Englard ; Btruotural Nature ot 
MaZio DehydroQenaees; 3 years : $35,000 

Paul M. Gallop; Study of High Weight 
PoZQpepHde8; 1 year; $1,400 

Henry D. Hoberman; CoupZing of Uo- 
enzyme-linked Osidation-reduction R8Uo- 
t&me; 2 years; $37,000 

Nathar W. Penn ; RNA &nthe8i8 in Mver 
Mittoohondfia; 1 year: $10,000 

PHYSICS 
AGBICULTVBAL AND TECHNICAL COLL~Q~ OF 
NORTH CAROLINA. Greensboro: Donald A. 
Edwards ; Phase kelationehfpe ‘ol Oadnium- 
Magnesium Alloys; 2 years; $13,300 
AI&E&IBST COLLEOIO, Amherst, Maes.; Colby 
W. Dempesy, Joel El. Gordon, and Theodore 
loller ; Bpecifio Heat of Rare Earth Metals; 
2 year* ; $21,500 
UNIVEaaITY OP AI~IZONA, Tucson ; Robert M. 
Kalhach; High lneroy Elementary Partick 
InteroctZons in Nuclear EmuWon; 1 year; 
$13,000 
BZ~ANDEIS UNIVERSITY, Waltham, Mass. : 
Saul Barahay, Kenneth W. Ford and Hhan 
9. Schweber ; Theoretical High Bltwrgy 
PhgUiC8; 2 year8 ; $90,700 
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Stanley Deser ; BZementary PartioZc 
Phy8ka and General Relativity; 2 years; 
$17,400 
BUIQRAX YOUNO UNIVEFSITY, Provo, Utah; 
Albert D. Swensen and 1. John Eastmond; 
~;~l~;e of a Nitrogen Li.queper; 2 years; 

BBOWN UNIVEESITY, Providence, R.I. ; Rohn 
True11 : studu of Defects in &lid8 bu JIeana 
Of UZ&8On& hfithdd8; 2 years ; $3&000 
BRYN MAWB COLL~QE, Bryn Mawr, Pa.; 
Walter C. Micbels ; Investigations of the 
Btruoture of Matter; 1 year ; $10,700 
BUCKNELL UNIVDRSITY, Lewisburg, Pa. ; 
Robert A. Artman: UhYZ8OniO Wave8 iPI 
Aninotropio diedlo;. 14 months ; $10,600 

William 9. Porter : Theoretical AflaZU8i8 
of Deuteron Reactions and &attering;- 16 
mouths ; $7,700 
UNIVERSITY OP BUFFALO, Buffalo, N.Y.; 
Robert Q. Arus ; Energy Level8 in Odd hfass 
Number Nuclei; 2 years ; $30,800 

Henry Goldberg ; Atom-lnviroronment Zn- 
teraotione; 2 years ; $16,900 

8. Mrorowskl ; Bpeotroeoopy 01 Forbidden 
Linen; 2 years ; $29,100 

Edward H. Kerner; EneembZe Treatment 
01 lcoZogioaZ hfOdeZ8; 1 year ; $4,300 
CALmoaNIA IN~TIT~TIU 0~ TECANOLOQY. 
Pasadena; Jesse W. M. DuMond and Harry 
A. Kirkpatrick ; Precision Comparison of the 
X-mu Wavelength S’caZes; 1 year: $18,000 
UNIV~IIBITY OQ CALIBOBNI~, Berkeley.; Sum- 
ner P. Davis : Nuclear Pronertiee and Atomic 
Bpeotra; 2 years ; $30,306 

Erwin L. Hahn; Double lapin Resonance 
Bpectroecopy; 3 years ; $60,000 

Bernd Matthlas : Eguipment lor BoZid 
Btate Research; 2 years ; $48,200 

William A, Nierenberg : HrperAne Btruc- 
ture Anomaly; 2 years ;-$30,660 - 

George Feher, La Jolla; Electron spin 
Resonance NtUdie8; 2 years ; $283,800 
CARNEQI~ INSTITUTE 08 TECANOLOBY, Pitts- 
burgh. Pa. : George W. Hlnman : 6oZid state 
G&?&J Rag Angular CorreZa&n Studies; 
1 year ; $17,800 
CAS~P INRTITUT~ OB TECRNOLOQY, Cleveland, 
Ohio ; Thomas 0. Eck ; The Fine and Hyper- 
pne Gtructure of Excited Btatee of Atoms; 
2 years; $38,400 
CATHOLIC UNIVEBEITY OB AMBIRICA, Wash. 
lngton, D.C. ; Theodore A. Litovite and 
George E. McDufIle : Dielectric Relaxation 
Phenomena in A88OCiated Liquids; 2 gear8 ; 
$20,400 
UNIvmasITY OF CHICAQO, Ill. ; Masatosbl 
Kosblba ; Nuclear Interactions at Energies 
Qreater Than lo* Electron V’olte; 8% 
mouths ; $48,000 
CITY COLLEQID OB Nlw YORK, New York, 
N.Y.; Robert M. Lea; Pion lgoattering by 
Protons jrom Bubble Chamber Photographe; 
15 mouths; $19,800 
COLBY COLLEGEI, Watervllle, Maine ; James 
W. Beatty, Jr. ; Gaeeous DiffU8iOn 01 MuZtC 
component f3getem8; 31 months; $16,800 
UNIVIPESITY OB COLORADO, Boulder ; Masa- 
takn Mlzuehima ; Btrong Field &ark E]beot; 
18 mouths; $18,000 

Frank Oppenheimer ; Elementary Particle 
Interactions jrom Bubble Chamber Photo- 
WQPh8; 2 years ; $116,300 

COLUKBIA UNIVI~BITI, New York, N.Y.; 
Henry A. Booree ; b’uperconduotivity and 
Liquid Helium Btudiee; 2 years; $83,600 

Charles H. Townes ; YoZecuZar Gtruoture 
f&die8 zcith a Maser Beam 8pectrometer; 
2 year* ; $49,800 
CORNELL UNIVERSITY, Ithaca, N.Y. ; Robert 
M. Cotta ; Nuclear &in Resonance; 3 years ; 
$90,200 

Benjamin M. Siegel; Deject Structure in 
8OZid8; 3 years ; $42,200 
DAETMOUTE COLLEQ~, Hanover. N.H. ; 
Robert W. Christy; Optical and Electrical 
ProperSes of Ionic Crystals; 2 years; 
$24,000 

William P. Davis, Jr. ; OaciZZatione in 
Direct Ourrent Glow Dischargee; 1 year; 
$7,400 
UNIVERSITY OF D~LAWAII~, Newark ; Charles 
B. Cooper ; An Eoperiwental Znveetigat(on 
of &uttering Ueing a hfase Spectrometer; 
2 years; $13,200 
UNIV~BSITY OB DENVER R~~EABCH INSTITUTE, 
Cola. ; Ed. N. Sickafus ; JIicrocaZorimetry; 
1 year; $19,500 
E~oan UNIV~~SITX, Atlanta. Ga. ; William 
C. Mallard: Color Center Phenomena in X 
and Gamma Irradiated AZkaZi Halidee; 2 
years ; $27,500 
GEORQ~ WASEINQTON UNIVERSITY, Washlng- 
ton, D.C. ; Herbert Jeble ; Bpinor FormUZo- 
tfon o! Kinematics, Iliechanic8, and Quan- 
tum Yeohanice; 2 years; $16,900 
GBINN~LL COLLEQ~~, Qrlnnell, Iowa ; Roger 
J. Hanson ; Bolt Gamma Background Radia- 
tion Near the Earth’s Burjace; 2 years; 
$8,900 
HARVARD UNIVERSITY, Cambridge, Maas. ; 
Norman F. Ramsey ; Btudien with the Atomic 
Hydrogen Maser; 2 years ; $88,600 
HABVEP MUDD COLLEQI, Claremont, Calif. ; 
Graydon D. Bell : b’pectroscopio Abeorption 
Linen Of HeaVu Elements; 2 years; $28,200 
UNIVERSITY Or ILLINOIE, Urbana ; Donald 
M. Ginsberg ; Propertiea of Buperoonduc- 
tore; 2 years; $47,700 

John D. Jackson; Theoretical B&die8 oj 
Field8 and Partioler; 3 years ; $198,400 

James S. Koebler; Dislocation8 in Crye- 
tQZ8; 2 Years ; $48,200 
JOHNS HOPKINS UNIVERSITY. Baltimore, 
Md. ; Thomas Fulton and Gordon Feldman ; 
Theoretical Php8iO8; 2 years ; $61,200 
UNIVHlRS1TY 0~ KANSAS, Lawrence; J. W. 
Culvabouse ; Bpin-#pin and Spin-Lattice In- 
teraotiona in Paramagnetio hfaterials at 
Low Temperatures; 2 years ; $38,400 

R. C. Sapp; Nuclear Orientation at Low 
Temperatures; 1 year ; $11,600 

L. Worth Seagondollar; Nuclear Energy 
Level8 in Low and Medium hia Range; 1 
year ; $19,700 

KENT STATE UNIVIRSITY, Kent, Ohio ; J. w. 
McQratb and Anthony A. Silvldi ; Jfagnetio 
Renonanoe Btudies in Hydrated org8taZ8; 2 
years ; $37,700 

KB~NTUCKY RESEARCH FOUNDATION, Lexlng- 
ton; Vincent P. Kenney and Wllllam D. 
Shephard ; Bubble Chamber Btudiee in Pion 
Phg8iO8; 2 years ; $119,800 

LAWRENC~D COLL~QID, Appleton, Wls. : J. 
Bruce Brackenridge ; Transverne OeciZZationa 
of a HudroJet; 2 years ; $15,000 
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Lm~ma UNIVEXBITY, Bethlehem, Pa. ; Peter 
Havas ; ReZa#&iet& Theory of Interaotino 
Parttcles; 2 years; $36,600 

James A. McLennan, Jr. ; Non-Equilibrium 
Statfatical Me&a&s and the Yany-Body 
Problem; 2 years ; $41,000 

Wesley R. Smith; Chemical Kinetfos in 
f3aue8 and ACoU8tb Flame Btudfes; 2 years ; 
$55,000 
LOUISIANA ST.&TIP UNIVERSITY, Baton Rouge ; 
Richard W. Huggett: Oosm4c Ray Studies 
Ualno Nuclear Emulatona; 2 years : $47,200 
MANHATTAN COLLIPBB, New York, N.Y.; 
Gabriel Kane; Rtgh Energy Nuclear Emub 
aion Re8eorCh; 2 years ; $12,009 
UNXVEREITY OB MARYLAND, College Park: 
Thomas B. Day; Elementary Particle 
Theory; 2 pears ; $25,900 

Hans R. Cirlem: Damping Oonetants and 
Oectllator Strength8 of dUtroph~8tCal 
Intereet; 1 year ; $47,800 
MASSACHUSETTS INSTITUTB OB TEC!ENOI,OGY, 
Cambridge ; Norman C. Rasmussen and Hans 
Mark: Nuclear Gamma-Rau Enera(ea: 2 
years i $119,700 

_ _ 

UNIVERSITY OF MA~SACHUSKITTS, Amherst ; 
Phillips R. Jones: Inelastic Atomic OOlZt- 
aiofia Below 25 Kev; 2 years; $33,600 
MICHIQAN STATN UNIVERSITY, East Lansing ; 
Julius S. Kovacs and Don B. Lichtenberg: 
Theory of the Interacttons of Mesons and 
Hyperons; 2 yeara: $27,700 
UNIVERSITY 01 MICFIIQAN, Ann Arbor; 
Wayne E. Haaea; Nuclear Components 01 
A& Bhowere; 1 year: $25,600 

Wayne 1. Haren : Direct Pair Production 
by df; Yesonn; 15 ‘months ; $7,700 

Samuel Krlmm : Infrared Soectra 01 
Yaoromolecules; 3 ‘years : $84,606 

Noah Sherman : Theoretical Correcttoll tc 
Electron Scatter&Q; 1 year ; $16,300 
UNIVERSITY OA M~ssen~x, Columbia : Richard 
A. Anderson ; Energy Eochange in Oolltaionc 
ot the gecond Kind: 2 *ears : 313.100 

Nelson M. Duller an-d Den& M. Cooper 
High Energy Ooamfc Ray Mu Yeaon al 
Large Zenith Angles; 15 months; $10,70( 
NATIONAL ACADIMY OP SCIENCES-NATIONAI 
RESEARCH COUNCIL, Washington, D.C. ; Johr 
S. Coleman ; NAG-NRC Oommtttee OA Nuclear 
h’cience; 2 years ; $32,600 
UNIVERSITY OB NEBRASKA, Lincoln: Saul T 
Epstein, Paul A. Goldhammer, and Henry S 
Valk ; Nuclear Structure and Elementart 
PartMe Phynke; 1 year; $23,000 

Paul Goldhammer; Propertteee of Nucle 
and Nuclear FOrCea; 8 months; $11,600 
UNIVERSITY OF NEW MEXICO, Albuquerque 
Walter M. Elsasser: Yechanka and Stattr 
tic8 or bfolecular Helioes; 2 years ; $33,60( 

John R. Green; Core8 of Eatenefve 008 
mlo Ray Air Showers; 10 months: $15,501 
Nsw YORK UNIVERSITY, N.Y. ; Martin Pope 
Electrical Oonductivlty 4n Organ(0 loZid8 
2 years; $44,000 
UNIV~REITY OB NORTH CAROLINA, Chape 
Hill; Paul 8. Hubbard; Nuclear Yagnetls 
Resonance; 6 years ; $62,000 

Richard C. Jarnagln and Marvin SflVer 
Th6 Nature 01 OharQe Tranaport in Oroant 
SubStanCe8; 2 years ; $36,,300 

A. T. Stewart; PosJtron AnnlhUaNon tf 
Soltda md Liquidi?; 3 years; $73,300 

UNIVERSITY OF NORTH DAKOTA, Orand Forks ; 
Earl N. Mitchell; Properttes of Than Fer- 
romagnetfc F#lma; 2 years; $26,300 
NOETIINASTNRN UNIVERSITY, Boston, Mass. ; 
Nlchael J. Glaubman : Nuclear gpeOtrO8- 
sopu; 2 yeara; $23,500 

Roy Welnsteln; Mu-bfeaon Btudtea Unin~ 
Hodosoope Techniquea; 2 years ; $69,400 
NORTHWWJT NAZAEEN~ COLLEQE, Nampa, 
Idaho; Gilbert C. Ford: Maa8 Spectrometer 
Studien; 2 years; $37,700 
NORTHWESTERN UNIVERSITY, Evanston, Ill. ; 
Laurie M. Brown and Richard H. Capps: 
Field Theory and Eigh Energy Phystcs; 2 
years ; $43,900 

James H. Roberts: Hyperfragments and 
Primary Ooamio Radiation; 2 years ; $66,100 
UNIVERSITY OF NOTRB DAME, Notre Dame, 
Ind. ; Cecil B. Mast ; General Relativity and 
PhQstcal Obeeruation; 2 years; $11,000 

Robert S. Wltte ; Interrelated Volume and 
Surjoce Electronto Properttes of Insulating 
Crystals; 2 years; $43,900 
OHIO STATS UNIVERSITY RESEARCH FOUN- 
DATION, Columbus: J. 0. Daunt ; BuPer- 
flulditv and Zero Sound in Squid Heltum- 
‘Three,’ 2 years; $103,200 

Clifford V. Heer ; Properttea 01 kfetala and 
Alloy8 Below Three Degree8 Ab8olute; 2 
years : $25,600 

Clifpord V. Fleer; Atomlo Oscillators at 
Low Temperaturee; 3 years ; $49,400 
OHIO UNI~ERSITP, Athens ; Thomas S. Smfth, 
Frederick A. Otter, Jr. : Buperconductino 
Alloys; 2 years: $25,400 
UNIVERSITY OF OKLAHOMA RESIUARCH INSTI- 
TUTI, Norman ; Richard G. Fowler: The 
Positive Column of Low Pressure Discharge; 
2 years; $24,000 

Chnn C. Ltn and Ednar A Rinehart; 
Mkkowave Spectral Ltne WIdtha : 2 years ; 
$29,700 
UNIVERSITY OF OREQON, Eugene: Bernd 
Crasemann ; Nuclear Energy Level8 and De- 
cay Bchemes; 2 years ; $17,100 
PENNSYLVANIA STATE UNIVERSITY, UnlversltY 
Park; John A. Sauer and Arthur E. Wood- 
ward ; Dynamio Yechanical Behavior Of 
High Polymers Over a Wtde Temperature 
Ralzge; 2 years ; $22,400 
UNIVERSITY OK- PBNNSYLVANIA, Philadelphia ; 
Kenneth R. Atkins ; Liquid Helium; 2 years ; 
$48,000 

Sherman Frankel; Nucleer Xpectroacopg; 
2 years ; $63,700 

Henry Prlmakoff ; Theoretkal Btudiea On 
Particle Interactions and Statietkal Me- 
chanics; 3 years : $212,000 

William E. Stephens; EetabMehment 01 Q 
IO-Yev Tandem Accelerator Facllttg; 1 
year ; $45,100 

William 1. Stephens ; Tandem Accelerator 
Inatallatlon and Reeearch-Instrumentation 
Development; 6 months ; $200,000 

C. W. Ufford; Theorettcal Problent k 
Atomic and Nuclear Speotroacopy; 1 year; 
$21,500 
~JNIVERSITY OF PITTSBURGH, Pa. ; Norman 
Austern. Elizabeth Baranger and Sydney 
Meshkov; Theory of lgtruoture and Proper- 
tie8 01 Nuclei; 13 months; $49,200 
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PBINC~PTON UNIV~EIIITY. Princeton, N.J. ; 
Thomas R. Carver: Afoonetio Rerononoe 4n 
liroltdr ond Gores; i ye&.; $lOS,aOO 

A. 8. Wlghtman ; Btruoture oj Local @on- 
turn F4eld Theory; 15 months; $20,000 
PUEDUE RES~AECH FOUNDATION. Lafayette, 
Ind. ; Alexander N. Gerritaen ; Electron 
Tronrport Properties of Dilute Allouu; 2 
years ; $49,600 

Maaao Sugawara ; Interactions o$ Elemen- 
tary Particles; 2 years ; $24,000 
RBNS~IQLABB POLYTECHNIC INSTITUTE. Troy, 
N.Y.: Hlllard B. Huntington and Roger W. 
Shaw : Pulsed Vltrosonto Btudtoe in Solide: 
i yea& $63,800 

Heinrlch A. Medicus nnd Paul F. Yergin : 
Photonuoleor Reaearoh; 2 years ; $65,206 
RB~I!IABCE FOUXDATION OP STATP~ UNIV~REITY 
OP Nsw YORK, Albany: Arnold M. Felngold 
and B. James Raz. Oyster Bar: Theoretfcal 
Studies 4n Nuclear Struct&k; 2 years; 
$26,600 
UNIVERSITY OF ROCAESTBR, N.Y. ; Morton F. 
Kaplon ; Primary Uoemio Rag Flua BtUdie8; 
2 years; $153,300 
ROLLINS COLLEGE, Winter Park, Fla. ; John 
8. Ross: Hyperfine Structure and Zeotope 
8hijt; 2 years; $23,500 
RUTGERS, THY STATQ UNIVERSITY, New 
Brunswick, NJ. ; Richard J. Piano; High 
Energy Elementary Particle Physics; 1 year ; 
$77,200 
ST. BONAVENTUR~ UNIVERBITX. New York, 
N.Y. : Zachery O’FrIel ; High Energy Physics 
VS~W Emukions; 3 year8 ; $7.400 
UNIVBE~ITY OF SOUTH CAROLINA, Columbia ; 
Ronald D. Edge and A. P. French ; Purchaee 
of a Neutron Generator; 1 year; $23,000 
UNIVERSITY 08 SOUTHERN CALIBORNIA, Los 
Angeles ; John R. Holmes : E’lectromagnetfc 
Radiotio% front Plaemons in Thin Films; 
2 years : $16,600 
SOUTHERN ILLINOIS UNIVEREI’~~, Cnrbondnle ; 
John A. Eisele; Nuclear Bgeotrosoopy oj 
Rare Earth RadJoactive Ieotoves : 2 year8 : __ _ 
$39.800 

Otis B. YOUfIg; mmUl8iOn studies Oj COS- 
mlo Radiation; 2 years ; $9,800 
SOUTHanN Bf1ss10NA~y COLLEQQ, College- 
dale, Tenn. ; Ray Heft’erlin ; Determination 
oj Oscillator Btrengthe; 2 years ; $30,000 
STANFORD UNIVERSITY, Stanford Calif. ; 
Walter El. Meyerhof ; Eguipment Inetallation 
Ior Use with a S-Mev Van de Graaff Aooele- 
rator; 2 years ; $68,200 
STANFORD RESEARCH INSTITUTIO, Menlo 
Park, Callf. ; Felix T. Smith: Quantum 
hf8OhaniCU of Molecular Rearrangements; 2 
years ; $34.800 
STA~ TJNIVERSXTY OF IOWA, Iowa City; 
Mnx Dresden and Fritz Rohrlich ; Field 
Theory and It8 AQQlicotlon8; 2 years; 
$43,600 
STBVEN~ INSTITUTE OB TBCHNOLIXY, Hobo- 
ken, N.J. ; Snowden Taylor : Emu&ion #tudg 
of Elementary Parttoleu; 2 years; $46,406 

SYRACUSI~ UNIV~MIT~ RIU~~&CH INBTITUTE, 
N.Y.; Arnold HOD&; Poramagnetia Reso- 
nanas at VW# Low TemperQtureU; 2 year8 ; 
$42,200 

Nahmln Horwltz: Propertie of K-Minus 
Mesonu; 2 years ; $60,600 

UNIV~IRBITY OF ~NNXMEB, Knoxville; D. 
T. King; 1Zult4Qle Production 01 Pionr; 2 
yenrs ; $41,400 
~XAS AQ~ICULTDBAL AND MECHANICAL Ha- 
SEARCH FOUNDATION, College Station ; Joe 
8. Ham ; BemiconducNon of Organio Uharge 

I 
Transfer Ootnplewes; 2 yenrs ; $19,400 
UNIVERSITY OF TIOXAS, Austin : John D. Gav- 
enda ; Vltraeo?&fo hfe~uurements oj the Elec- 
tronto Prooerties ot bfetals : 2 sears : $22.800 

A. Wilson Nolle: ~agnetfo k68OnhiCu’db 
eorption and Relaaotion; 3 years ; $48,000 
TULANFI UNIVEIHITX OB LOUILIIANA. New Or- 
leans ; Robert H. Norriss; An- Electron 
Microacopto and Electron Dtflraction Inves- 
tiaation of Metals tn the Colloidal State: 
2~years : $28,600 
U.S. Oxsrcs OB NAVAL RESEARCH, Washlng- 
ton. D.C. : Masatoshi Koshiba : Internation- 
al booperhve Emulsion Fligb Project; 1 
year ; $81,000 
UNIVEESITX OF UTAH, Salt Lake City ; B. 0. 
Dick ; Theory oj dietala and Zonic Crgetals; 
2 years; $34,600 
VALPARAISO UNIVERSITY, Valparaleo, Ind. ; 
V. Hugo Schmidt ; Protonfo Bemioonduotore; 
2 years; $26,400 
UNIVERSITY OB VERMONT, Burlington ; Al- 
bert D., Crowell : A Rad4oaotive Tracer and 
Work Function BtzccZg of the Ohemtiorption 
ot Oases on Yetala; 1 pear ; $13,200 
UNIVERSITY OF WASHINOTON, Seattle ; Jay 
Gregory Dash; hforsbauef Edeot at Low 
Temperatures; 1 year ; $16.500 

Robert W. Williams, Young B. Kim and 
George 1. Masek; High Energg Phyuicos; 2 
years ; $195,600 
WASHINGTON UNIVERSITY, St. Louis, MO. : 
Michael W. Friedlander: Pr4mary Uoemic 
Radkzation; 3 years ; $53,300 

Suraj S. Gupta; Quantum Theory oj 
Fieldr; 2 years ; $32,000 
WESTERN R~SERVX UNIVBB~ITY, Cleveland, 
Ohlo ; Leonard 8. K&slinger; Pairing and 
Long Range Force in Nuclear shucture: 2 
Years ; $19,200 
WILLANETT~ IJNIV~R~ITY, Salem, Oreg. : 
Robert L. Purbrick ; Vibrational Constants 
of Dlatomio bfoleouleu; 3 years ; $14,600 
WILLIAM XIa~srr RICK UNIVERSITY, Houston, 
Tex. ; Hnrold 1. Rorschaek, Jr. ; Low Tem- 
perature Phyeioa; 2 years; $36,700 
UNIVERRITY OB WISCONSIN, Madison ; Adam 
M. Bincrr and Raymond F. Sawyer ; D&per- 
8ion Relotion8 in Elementary Partlola The- 
ory; 2 years ; $34,600 

Robert 0. Sachs; Bummer Insltute for 
Theoretical Physio8; 1 year; $33,000 
YESHIVA UNII’ERSITY, New York, N.Y. ; David 
Finkelsteln ; Fundamental Theory oj Ele- 
mentary Particles: 1 year; $16.600 

Leon Landovitz; Theory oj Elementary 
Particles; 1 year; $11,800 

PSYCHOBIOLOGY 
ADELPHI COLLEBE, Gnrden Clty, N.Y. : Melvin 
Lyon; Relation Between Thalamlo Tonne+ 
tiollr of Aud4tory Bystem ond Behavior; 
2 years ; $14,600 
AMIEBICAN Mosmnm OF NATURAL HIITORY, 
New York, N.Y. ; T. C. Schnelrla ; Comport- 
80+&U of Behavior and Biologu In i3Qecies 01 
the Dorgl6ne Ant; 2 years; $22,060 
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ANNA STATS HOSP:TAL, Anna, Ill.; Nathan 
H. Asrln and Wllllam C. Hols; Behhavfe+ 
Control Through Averuive Btfmulation; 3 
years ; $24,200 
BOWLING G~IIXIN STATS UNIVERSITY, Bowling 
Green, Ohlo ; Louis C. Qraue ; Bird Orlento- 
tfon; 2 yeere ; $12,200 
BBOOKLPN COLLEQP, N.Y. ; David H. Raab : 
Forward and Backward MaUkfnO in Eear(nD 

- and Piston; 2 years ; $30,000 
BROWN UNIVEEBITY, Providence, RI. ; Rlch- 
ard B. Mfllward; EFecta oj Nonrefnjorced 
Trials fn Verbal Qonditfoning; 3 years: 
$30,200 

Carl Pfeffmann ; Ba6fc P6uohophusfology 
or Taste and Smell; 6 years ; $lZl6,500 

Harold Schlosberg ; ConUOZidet4fM Tim6 for 
VfuuoZ Perception; 3 years ; $32,200 
UNIVERBITY OF CALIBORNXA, Berkeley ; Leo J. 
Postmen ; Research in Human Learafizg; 
3 sears : $173.600 

-3’. No&B Jones, Los Angeles; Btudfes oj 
Bubjeotfve Magnitude; 2 years ; $16,000 
C L A B xc UNIVEBBZT~, Worcester, Mass. ; 
Joaehlm F. Wohlwlll ; Space Perceptfon and 
it6 Development; 2 years; $17,700 
COLOUADO COLLEGEI, Colorado Springs ; Carl 
L. Roberts ; The Refnforcfno ElFcacy oj 
b%nsory Uhono88; 2 years ; $20.000 
COLUMBIA UNZVERSITY, New York, N.Y.; 
Earl C. Hegstrom ; A Behavioral Measure of 
Taste Thresholda jor dnimaZ6; 1 year ; $9,600 

Wllllam N. Schoenteld and Wllliam M. 
Gumming; Research on SchecZuZes of Refn- 
jorcement; 2 years ; $40,000 
COENELL UNIVEEBITY. Ithaca, N.Y. ; Willinm 
C. Dllger ; Genetic8 and Experience a6 Deter- 
miner8 of Behavfor; 2 years ; $26,400 
DAXI-XOUT~ COLLEOE, Hanover, N.E. ; Wolf- 
gang Kohler; Problem8 fu GeUtQzt Psychol- 
ogy; 3 years ; $36,000 
Drnts U~xv~asrrY, Durham, NC. ; Robert P. 
Erickson ; Oomparotiae Study oj Afferent 
Neural Actfvity in Yammals; 3 yenrs; 
$40.600 
E~~ORX UNIIVEBBITY, Atlanta, Qa. ; L. Ben 
jamln Wyckoff, Jr.; Ezperimentol Study 01 
Stfmulus OontroZ over Drfve Statee; 2 years ; 
$21,300 
FELT RESEARCH INLITITUTE, Yellow Springs. 
Ohio : Elliot 8. Velensteln; Neural Inter, 
octfon and Rewarding Brain StfmuZatfon, 
1 year ; $8,600 
FL~BIDA STAT&I UNIVEREITY, Tallahassee 
Lloyd M. Beldler ; PhpUfoZOgiOOZ PrOperti8i 
Of Taut6 0eZZ6; 6 years ; $90.800 
UNIVERSITY OF FLORIDA, Gainesville ; Brad, 
ford N. Bunnell ; Phy8foZogfcaZ OotV%ZOted 01 
BociaZ Dominance Behavior6 fn Rodents, 
2 years : $23,300 
FMNKLIN AND MARSHALL COLLEQB, Lan 
caster. Pa. : Kenneth H. Brookshire : Factor8 
L Prejerenbe for Water and BoZine kolutfon, 
1 year ; $6,000 
FBEDEXIC BUEK FOUNDATZON BOR EDUCATION 
San Francisco. Call&; Robert I. Bowman 
Evolution oj Vocal 0ommunfcatfon fn thl 
ffolopagos Ffncheu; 2 years; $42,400 

FUBMAN UNIVERBITY, Greenville, S.C. ; Rob 
ert 8. Beecroft ; Eotfnction oj DfflerentfaZZl 
Refnjoroed Stfmuli alrd StfmuZus OOm 
poundr; 3 years: $12.600 
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XABVAUD UNZV~II~ITY. Cambridge, Mass. : 
Iowerd B1. Evans; Evolutfon oj fftructure 
md Behavior Pattern8 oj Nyrront1~3 Dfouer 
OasPS; 3 years ; $29,000 

Richard J. Herrnsteln ; Studier 0% Loca- 
ion oj ReUpondiflg; 2 years ; $32,800 
~OWABD UNXVERSITY, Weshlngton, D.C. ; 
Charles W. II111 and Max Msenes; Percep- 
:uoZ-Motor ReverroZ Learnfng; 1 year; 
Ki,lOO 
JNIVEBMTY op ILLINOIS, Urbane ; Richard 
B. Selender ; Behoviornl Study oj the BZirter 
Beetle; 3 years ; $26,500 

B. F. Skinner; AnaZguf8 of Oomplsn, Be- 
~avioroZ Processcr; 1 year : $60,000 

Raymond W. Frankmann ; Btatf6tfcaZ 
Learning Theory and T-mace Learning; 10 
months ; $14.300 
UNIVIWISITY OB ILLINOIS, Urbana; 0. Robert 
3rlce: Afedfated Generalfzotfon In Human 
!?ondftfoning and Perjormance; 3 years; 
825,700 

Harold W. Hake ; Coherence Deteotfon fn 
Foi-m l)fecrfmination; 3 years; $24,700 

John Langdon Taylor, Jr., Chicago; En- 
vironmental chanoes and Behavior: 2 years : 
)16.000 - 

_ _ 

Paul T. Young; Zncentfve Yottvatfon6 
Wfth Compound Taste Solutionr; 2 years; 
$21,900 
INDIANA UNIVEHSITY FOUNDATION, Bloomlng- 
ton ; James P. Egan ; Dsteotfon and Recognf- 
tion oj Auditory Bfg%ZtU; 1 year ; $65,100 

Isldore Qormeseno; Role oj the Unoondf- 
tfoned Stimulus in EueZfd Oonditfoniug; 2 
years ; $14,600 

Donald D. Jensen : Behavforal Mechanfsmr 
In Invertebrates; 2 years; $9,000 
JO~NE HOPKINS UNIVERSITY, Baltimore, 
Md.; Stewart H. Hulse; A rtudy or Rein- 
forcement and ReUiUtanW3 to Eatinotfon; 3 
years ; $3’?,QOO 

Leonard Matin ; LocaZ Signr, VfsuoZ Direo- 
tfoa and Involuntary Eye Movementr; 2 
years ; $35,060 

Curt P. Richter ; P8yckobfoZogfcaZ Studfcs 
on AnfmaZ and Human Behavfor and 
YetaboZ&m; 3 years; $61,200 
UNIV~BSITY OP KANSAS, Lawrence ; Kenneth 
B. Armltage ; Social Behovfor in Populatfon 
Dynamfcs oj the Marmot; 3 years ; $15,000 
UNIVIRBITY OF NASSACEIUSETT~, Amherst ; 
Warren H. Telchner; BehovforaZ and Ply- 
ohoph~6iologicaZ EfleOt8 oj Thermal Et&v&on- 
mentu; 2 years ; $32.700 
MCGILL UNIVERSITY, Montreal, Canada : 
Herbert H. Jasper ; NeurophysfoZogfoaZ 
Mechanteme oj Attentfon and Lear@fng; 5 
years ; $90,500 
NIDDICAL RESEARCH FOUNDATION OB OBEQON, 
INC., Portland: Robert W. Leary (Eugene) 
and Richard F. Thompson: Uomporotfvs 
AuoZg8i6 oj A66adat4On Oortea and Behav- 
for; 3 years; $75,000 
MICHIGAN STATE UNIVEBEIT~, East Lansing ; 
Paul Bakan ; Kinerthetla After-Effects; 2 
years ; $16,600 

Donald M. Johnson ; AnaZguf8 oj Thinkfno; 
2 years; $19,700 
IJNIVERBITY 01 MICHIQAN, Ann Arbor; S. 8. 
Fox ; Ykroeleotrode Studie6 oj Subcortfcol 
Pathwayr; 1 YeM ; $11,300 
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TJNIVEIWITY 0~ MINNIIISOTA, Minneapolis ; 
David L. La Berge; Uhotoe Be&&or; 3 
years ; $24,700 

Kenneth MacCorquodale and Paul E. 
Meehl; Btudles oj Re4njorcement; 2 years; 
$18,800 
Nmv PORK UNIVERSITY, New York; Michael 
R. D’Amato; 8Zntple Di8crhdnatton Learn 
ing; 3 years ; $29,000 

Leo M. Hurvich; Brtghtnese and dolor 
Dtscriminat4on 4n Fish; 1 year ; $3,300 
Nmv Yoa~ ZOOLOQICAL SOCIETY, New York; 
John T. Emlen, Jr. ; Ecology and Behavior of 
the Mountain Gor4lla; 1 year ; $1,970 
NOETHWESTERN UNIVICESITX-, Evanston, III. 
Stephen E. Glickman ; Btudiee in Anfmal BI 
hav(or; 1 year ; $870 
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Stephen 1. Gliekman, Uomparative Btud4c 
of An4mal Behav4or; 2 years ; (18,800 
OEIO STATS UNIVEI~SITY R~~SEXA~CE FOUNDS 
TION, Columbus ; Reed Lawson ; Generalize 
Rdnjorcement; 1 year; $8,600 

Donald R. Meyer ; Automatic Prtmate Tea 
AQQaratU8; 1 year; $5,600 
OB~QON R~S~AECH INSTITUTE, Eugene ; Pau 
J. Hoffman: Test ReWabilitU and Practic 
Effecta; 2 years ; $25,500 
PENNSYLVANIA STATIJ UNIVEREITY, Universit 
Park ; Joseph H. Grosslight ; IZeinforcenzen’ 
oj Vocalization; 2 years ; $24,800 

William F. Prokasy, Jr. ; Olaeeical Cond’ 
tloning; 3 years ; $36,300 
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*- I IEGULATORY Blc)lOGY 
Ellsworth C. Dougherty ; Cultlvatlon oj 

Micrometazoa; 8 months ; $10,760 
AQRICULTUEAL AND TECHNICAL COLLEQ~D OB 
NORTH CAROLINA, Greensboro ; Burleigh C. 
Webb ; Interaction of Growth Regulator8 
snd Radiant Energy in Oeotropfo Response 
vj BfYmUdagra88 Rh4sOme8; 2 years ; $12,200 
UNIV~IRSITY OF ABIZONA, Tucson; Joseph T. 
Bagnara; Hormone Control oj AmQhtb4an 
Phymue; 2 years ; $10,500 

George A. Gries; Nature of ParaeMsm of 
md DIeeaee Re848tance to PhUmatotr4ohum 
Mmtvorum; 3 years; $44,200 
JNIVERSITP OB ARKANSAS, Fayetteville ; 
,owell F. Bailey: 0rmth InhiMtiug Sub- 
tancee in Dormant Flower and Leaj Bud8 
~j Woody BQectea; 2 years; $15,900 

John H. Cross, Little Rock; The Nature 
Ind h?echaniem oj Acquired Immunity to 
lelmlnth4o Injections; 3 years ; $28,100 

Charles L. Wilson ; di4croautoradiograQh4c 
Mu&es oj the Hoe&Parasite Relatgone oj 
‘hree Plant Di8ea8e8; 2 years ; $22,600 
LRTHUR P. NOYES RESEARCH FOUNDATION, 
NC., Norristown, Pa. ; Walton B. Geiger; 
‘ara8UmQathetio Transmitter BubetanCe8; 2 
ears ; $8,100 

UNIVERSITY elf PENNSYLVANIA, Philadelphia 
Robert R. Bush; Mathematical Learnin, 
Theory; 3 years ; $54,000 

Kenneth P. Goodrich: Compound Uond 
Honed Bt4muli t Classical conditioning 
2 years ; $19.600 
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Jacob Beck and William A. Shaw: 0on 
t8Xt Edects 4n Relation to Auditory ant 
Vkwal PeroeQtlon; 2 years ; $34,300 

Richard L. Solomon; EzQerimente 01 
$y;aoe Autonomic Uondition4ng; 4 years 

Shul Sternberg ; Human Attent4on ant 
Immed4ate Memory; 2 years; $17,200 
UNIVaaSIrP OF PITT~BUEQH, Pittsburgh, Pa. 
George J. Wischner and Harry Fowler 
Factor8 in Punishment Aflecting 
aatfon Learning; 2 years; $20,000 

Dlscrtmt 

R~S~AECH FOUNDATION FOB MENTAL HY. 
OIENE. Middletown, N.Y. ; Manfred Clynes 
UomQuter Evaluat4on oj Evoked Brain Re. 
8QOnW8; 1 year; $13,800 
RESEARCH FOUNDATION OP THB STATE UNI- 
VBRBITP OB NaW YORK, Albany: Sol Kra. 
mer, Oyster Bay; Factor8 Whtch Initiate 
the Parental-Bquab Relat4Ou8h4Q; 2 years ; 
$13,700 
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Jack Richardson, Endicott ; Medtat4on In 
Verbal UonceQt Learning; 3 years; $9,000 

SAN D1ao0 STATE COLLEO~P FOUNDATION 
Calif.; Duane M. Rumbaugh and J. A. Genl 
gerelli ; ComQarative Learning and Problem 
delving db4Wio8; 2 years ; $17,900 
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Evalyn Segal ; secondary Retnjorcement, 
Qhdn4ng and Diecrlmlnatfon; 2 years; 
$35,500 

UNIV~BSITY OB SOUTHERN CALIBORNIA, Los 
Angeles ; Langdon 1. Longstreth ; Deter- 
mktants and Elects oj Fruetration in Uhil- 
dren; 2 years ; $13,300 

,UBUBN UNIVERSITY, Auburn, Ala.; Joe B. 
kixon ; Research Attachment8 jor X-ray 
‘iflract2pn U&t; 1 year ; $9,000 
‘08TON UNIVERSITY, Boston, Mass. : Stewart 
‘UnCsn ; ~48toQathologU oj Uoce4d4al Para- 
:te, E4mer4a Labbeana; 2 years; $17,300 
John D. Ifft; R8latiOn8hiQ of the HUQO- 

halamue t0 the Cfoandotrophb AOHVitie8 
j the PitultarU; 1 year; $10,200 
lOYCE THOMPSON INSTITUTE, Yonkers, N.Y. ; 
:obert G. Owens ; Nematode-Znduced Neo- 
lasma tn Plants; 5 years: $106,700 
isowN UNIVDRSITY, Providence, RI. ; Melvin 
. Fuller: L4ght and Development of the 
elhblar 8lim8 Mold ACro8i.9 Roeea; 3 years ; 
34,500 
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SWAETHMOBB COLL~QI, Swarthmore. Pa. ; 
Kenneth 9. Rawson ; J&Qerimental Analyak, 
01 Homing Behavior; 3 years; $16,100 
TIUXAS CHEISTIAN UNIVIRBITY, Fort Worth ; 
Malcolm D. Arnoult and Winton H. Man- 
ning ; Aud4torU Pattern PeroeQt4on; 1 year ; 
$5,200 
UNIV~~ESITT OI? TBXAS, Austin; Robert E. 
Morin ; Injormat4on Theory and React4on 
Time; 2 years; $19,500 
TEAININQ SCHOOL AT VIN~LAND, N.J. ; Johs. 
Clausen ; PaUchoQhu84olog4cal h4eChanism8 
Involved 4n Electr4oal PhO8Qhene8; 4 
months ; $2,200 
UNIVERSITY OB VERMONT AND STATD AQEICUL- 
TUR~I COLL184 Burlington; Norman J. 
Slamecka ; Retent4on oj Connected D48- 
couree; 3 yeara ; $16,400 
WESLIOYAN UNIVERSITY, Middletown, Conn. ; 
William R. Thompson; Edeots of Pre-Natal 
Btress on Behavfor; 1 year ; $3,000 
UNIVIURSITY OB WISCONSIN, Madison: W. J. 
Brogden ; Learning and Oondlt4oning; 2 
years ; $36,000 

H. C. Coppel and J. E. CaBida; ReQro- 
fuct4on In Insects; 3 years ; $32,600 

Arthur D. Hasler; Znteractlons Between 
l’wo Np’pec4es of Fieh; 1 year; $3,500 



U~~IV~B~ITX OF Buslm~o, Buffalo, N.Y.; 
Dorothy Felr; Uhemioal Attractants afld 
Feeding Stimulants for MiZ&weed BUD; 3 
years ; $31,300 
CALIFOENIA INSTITUTBI 01 TICENOLOQY, Pas- 
adena; C. A. 0. Wiersma; Newoue &/stem 
of Urustaceane and Other Arthropods; 3 
years ; $109,500 
UNIVEIBSITY or CALIBO~NIA, Berkeley ; 
Qeorge M. Brlggs and Ellsworth C. Dough- 
erty ; Nutrition of hftcronetaaoa; 2 years; 
$56,700 

Robert B. Cleland ; Edect of Auain on the 
Plant UeZZ WaZZ and It8 Relation to CkZZuZar 
Elongation; 3 years ; $30.100 

Ralph H. Kellogg and Nello Pace ; PuZmo- 
nary Ventilation During Eoercise at AZtG 
tude; 1 year; $900 

Elwln Marg : Accessory Optic-Traua- 
peduncular Tracts; 2 years ; $48,800 

Ralph I. Smith ; Reeearch on Baltic 8ea 
Invertebratea; 1 year; $3,700 

B. E. Broadbent, Davis; Interchange Be- 
tween Organ40 and Inorganio Nitrogen in 
19oiZs; 3 years ; $44,600 

Emanuel Epstein, Davis : Phyeiology 01 
Selective Ion Transport in Plants; 4 years ; 
$46,000 

J. 1. Moulton, Davis; Pathology of UoZd. 
Blooded Vertebrates; 4 years; $6,900 

David R. Vlgllerchlo, Davis ; Uhemioal 
Fuotore in Plant Ree(stanoe to Parasitio Ne. 
matodes; 3 years ; $13,800 

Ralph A. Lewln, La Jolla: Viruses Or 
Algae; 3 years ; $36,000 

Sidney Roberts, Los Angeles; Proteill 
hfobilieation; 3 year8 ; $97,700 

Karl C. Hamner, Los Angeles; Plant 
Photoperiodkrm a8 Znlluenoed by Bndooe- 
noua Rhythms; 3 years ; $61,100 

Jack de Groat, San Francisco; Neural 
Bubatrates and Meohaniame BubservZng 
Feeding Behavior; 3 years ; $32,700 
CHICAQO MEDICAL SCHOOL, Ill. ; John J. 
Chlakulas ; Factor8 Adecting Magnitude and 
Rhythmidty of Yitotio Activity in VrodeZe 
Tiesues; 3 years ; $29,400 
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~UKII UNIVDRLIITY, Durham, N.C.; Knnt 
chmldt-Nielsen; Heat and Water BaZonoe 
% the Camel; 2 years ; $31,200 

D. C. Tosteson: Beoretion of lolute and 
Vater Acrose EpitheZiaZ Yembraner; 4 
earn ; $56,300 
)UQUESN~ UNIV~ESITY, Pittsburgh, Pa. : 
Ioward G. Ehrlich; Btem Ruet or Wheat; 
year ; $10,300 

JNIVBIRBITY OP FLOEIDA, Qalnesvllle ; PlruaSt 
1. Wright; Excitation and Uonduotion In 
Tewe; 2 years: $46,800 
iso~olp WASHINGTON UNIVPIRBITY, Washlng- 
on, D.C.; Lawrence P. Sullivan; Edeot Ol 
IH Upon Renal Excretion or Weak Aaid 
md Bosee; 3 years; $31,300 

Charles S. Tldball: Water dfOvement 
Lcro88 Intestinal Epithelium; ,3 years ; 
:30,100 
JNIVERSITY OA Q~OROL~, Athens; Walter 
(ornfeld ; UonadaZ Fununction of Female Do- 
nest& Fowl; 3 years; $21,900 
+IARVARD UNIVERRITY, Cambridge, MaSE ; 
clwood Henneman ; Functional b%gnil?OanOe 
,f the 8iae of Neuron8 in the UentraZ New- 
ma &fstem; 3 yenrs ; $47,100 

I. Mackenzie Lamb; Growth Regulation 
:n Bporophoree of Higher Fungi; 2 years; 
629,900 

BASKINS LABORATORIEB, INC., New York. 
N.Y. ; Helene A. Nathan and Almlee D. 
.aderman ; Amenieation and Growth Btudies 
with selected Yembere of the Group Rotif- 
ra; 2 years ; $18,700 
JNIVERSITY OB HAWAII, Honolulu : James A. 
Lockhart; Aotion of Vi8ZbZe Radiaation 01( 
plant Growth; 3 years: $56,800 
JNIVERSITY ov ILLINOIS, Urbana: Clyde 
aanwell ; Studies on Hemoglobin Bpeclfldtu; 
1 yem ; $6,300 

Edward ‘g- Mlka ; Efleot of Environment 
)n Datura stramonium; 1 year ; $7,100 

[STITUTO NEUROLO~ICO, Mllano, Italy ; M. 0. 
7. Fuortes: Activity of ViruaZ Receptors; 
3 years ; $16,050 

~NIV&R~~~I~T~ or COLORADO, Boulder: Charles 
; Responee of M$ce to Ieolated 

Udmponents of BordeteZZa Pertuesis; 3 
years ; $29,200 

Oscar K. Reiss : Infrared Nveotrovhoto. 
meter lor Re8earCi; 1 sear ; $16,600 

COLUMBIA UNIVERSITY, New York, N.Y.; 
Herbert Elftman ; Cytochemistrg of the Fe, 
male Reproductive Bystem; 2 years 
$23,000 

Wilbur H. Sawyer; Comparative PhueC 
ology of the Neurohypophyeis; 5 years 
$72,000 

UNIVERSITY OF CONNBICTICUT, Storrs; J. A 
Cameron ; Bacteriophage Receptor Igite8; i 
years ; $24,360 

COEN~LL UNIVEBSITY, Ithaca, N.Y.; Dam01 
Boynton; Eflects of Nutrient Dejloienoies O( 
Plants; 2 year8; $25,600 

A. F. Sellers ; Blood Flow and Abrorption, 
1 year $9,400 
DABT~~OUTH Co~~sas, Hanover, N.H. : Fran1 
0. Carpenter; Excitation of Smooth hfu8Ok 
UeZZs; 3 years ; $19,200 

KBNTUCRY RXSEARCH FOUNDATION, Lexing- 
ton ; Gilbert Church, Bandung, Indonesia ; 
Continuous Auoetic Growth in Tropioal 
Amphibia; 1 year $1,300 

S. E. Leland, Jr. ; Paper EZeotrophoregf8 
Bystem; 1 year $4,600 
UNIVERSITY OB KINTUCKY, Lexington, ; 8. JO. 
Leland, Jr. ; In Vitro Growth Requirement8 
of Paraeitio Nematodea; 2 years; $23,300 
LONO BXIACH STATIO COLLE~I FOUNDATION; 
Long Beach, Callf. ; Richard 0. Lincoln; 
BioZogioaZ Aspects of a FZoraZ Initiating 
Eratract; 2 years: $16,600 

Darwin L. Mayfleld ; Uonoentration, BePa- 
ration and Uharaoterization of the Flowering 
Hormone, Florlgen; 2 years ; $14,600 
Los ANG~LIQS STATS COLLEQEI OF APPLIBD 
ARTS AND SCIQNCI, Callf. ; Samuel M. Cap- 
1ln : BJpx?t of Environmental H&story on 
Wrowth; 3 years: $25,200 
UNIVERSITY 08 LOUISVILLE, KY. ; Warren 8. 
Rehm; Mechanism of InauZin Action on in 
Vitro Frog’s Bustrio YuCO8a; 3 years $62,. 
400 

Robert Bz Qosselln; Autorhythmioitu 01 
UiZia; 3 years; $40,600 

LOYOLA U~~IV~RSITY, Chicago, 111; IDdward 
l0. Pallnesar: Growth and Phusioloou Of 
UoZoniaZ Hydroide; ,3 years; $16,700 
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LTCOXI~Q COLL~QB, Wllllam~ort, Pa. ; 
Bartley C. Block; Ggp8p Moths; 1 year; 
S4.600 , 
MAUUACHUBETTEI INSTITUTE OF T~XXNOL~~X, 
Cambridge ; Sanford A. Miller and Henry A. 
Dymsaa; Nutrftfon 01 the Infant Rat; 2 
years; $37.400 
MICEIQAN STATB UNIVDUBITY, East Lanalng ; 
Balph W. Lewla; (term4natfon and Growth 
or Uon4dkr; 1 year; $3,400 

Qeorge J. Wallace: Re8fdue8 of DDT fn 
Food Chofnr of Wild Bfrdr: 2 years : $8.200 
UNIVEBBITY 0; MICAIQAN, Am-Arbor ;‘Rlch- 
ard L. Malvin : Rote8 of Flow of Drfne and 

PUUDU~ R&XJ~ARCE FOUNDATION, Lafayette, 
Ind. : Merwin Moekowita ; gtreptomyofn on 
MammoZfon CeZlr; 3 yeara ; $34,900 

Blood upo1( $enoZ Co&w-&rent Yultf- Arthur H. Weatlng; PhysfoZogfcoZ Afeoh- 
plier Nu’yetem; 3 years ; $25,600 Onf8m8 of G8OtrOpfv Responaee; 3 years; 

Robert Zahner : Growth and Morahooene- $24.900 
8f8 of Pfnv8 and ~Populur 19peoiea; b y;ar8 ; 
$44,500 
UNIVCBSITI OF MINNISOTA, Minneapolis ; 
Ray E. Burger and Ralph L. Kitchell: Nerv- 
oQ8 COntrOl Of Aaim ti88pirOtiOn; 2 years; 
$20,300 

A. J. Llnck ; Afeohan(sm ol Accumulation8 
of Oompounds b,y Plant Reproductive Or- 
17an8: 4 9ear8: 636.000 

Dwaiu W. Wartier; Eflect8 ol ProZactin 
on the Reproduotive Behovlor; 1 year; 
$4,900 
U~~vrmirrx OF Mrssonaf, Columbia: Fred I. 
Kamemoto ; Ionfo and G8mOtfO Relatfons in 
Earthworm and Other Annelids; 2 years; 
$16,000 

Jacob Levitt : Reefdtance of Plants to 
Frost and Dtoubht; 1 year; $21,000 

Jacob Levltt ; PhysfologfooZ Beefs ot Re- 
sistance oj Plant8 to Frost and Drought; 
1 year; $32,600 

John E. Peterson; Biology of th6 Mgao- 
baoterla; 3 years ; $60,600 
MURLENBPBG COLLEGE, Allentown, Pa.; 
John El. Trainer ; Relation Between Rerpfro- 
tory dloaements and Flfght; 1 year; $3,200 
UNI~RBITY OP NEBRAEXA, Lincoln; W. B. 
Alllngton, M. K. Brakke and E. L. Moor- 
head; Plant Viruses and Interootfons wfth 
Thek Host8; 3 years ; $67,200 
NEW YORK UNIV~BSITY, New York, N.Y.; 
Jonathan W. Uhr ; Immune Response 01 the 
Mammalfan Embryo; 3 years; $66,500 
N.Y. ZOOLOOICAL SOCIBTX, New York ; Thom- 
aa Qorean; Oalcf)%?atfon and Nutritfon in 
Reef florob; 2 years ; $32,100 
NORTHWESTERN UNIVDBBITY, Evanston, IR ; 
Albert Wolfson ; Or4ented hiigrotorg Behav- 
ior In Poaserfns Birds; 3 years; $26,200 

OHIO AQBICULTURAL EXPEBIMUNT STATION, 
Wooater, Ohio : Curt Leben ; Nature Repro- 
duotfon and Interact4onr of diforoorgon(sm8 
01 the Burfuoe oj ths AwioZ Part8 of PZonta; 
3years;$!%300 
ORBQON STATEI UNI~~X~~~ITY, Corvallla; Har- 
old J. Evans; Role 01 Cobalt fn the Nutrf- 
tfon and MetaboZkrm of teguminou8 Plants; 
3years;$84,900 

Unrv~asxrn OP OSSOON, Eugene : Bradley T. 
Scheer ; Steady-State Current-Potential Re- 
Zotiotw Awosr iVerve OelZ dZembrane8; 2 
years; $23,300 
UNI~E~EIT~ 01 PXIPNEYLVAN~, Phlladelphla ; 
John D. Blggera ; Reproductive Prooesre8 in 
Wild Anfmok; 3 years ; $61,400 
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John R. Brobeck: Regulation of Food In- 
take by Nwoour Bp8tem; 6 yeara ; $47,300 

William 8. Yamamoto; ReguZation ol Ar- 
ter4aZ CO Oonoentration k the Rat; 5 
yeam; $5'!,600 
PBINCETON UNIVERSITY, Pdnceton, N.J. : 
Victor G. Bruce; Inveetfgation of the Bfo- 
logfcal Clock in Eugleno; 3 years; $14,600 

Robert D. L&k; ACtfOn8 01 ffono&aZ Eor- 
moned on the OentroZ Nwvous Bvstom; 3 
yeara ; $27,100 

RU~EBLL SAQ~ COLLIQE, Troy, N.Y.; Robert 
hi. Coleman ; Berology 01 Dwarf Tapeworm; 
3 year8 : $11.100 
R~TQ~&; THB STATS UNIVERSITY, New 
Brunswick, N.J. ; Hans Fisher and Paul 
Griminger; Purchase of o Nitrogen Ana- 
lyzer; 1 year ; 33,000 

James H. Leathem; Function of Gonado- 
troph4n b’tfmulated Ovary; 2 years; $3,000 

David Pramer ; Trap Formation and 
Nematode Capture by Predaoeous Fungi; 2 
years ; $19,600 
ST. OLAF COLLEQHI, Northtleld, Minn.; Panf 
R. Burton ; 0ptoZogfoal gtudf88 of the Frog 
Lung-fluke, HaemOtoZOeOhu8 AfedfopZemus: 
MehZf8’ GZa%d and Vftellfne UeZZe; 2 years; 
$7.200 
SYITH COLLnQlo, Northampton, Mass., 
George W. de Villafranca; YuecZe Np8tems 
from i%iWhb8 Polpphemus; 2 year8 ; $7.000 
STANFORD UNIVEBBITY, Stanford, Callf. ; 
Allen H. Gates and Robert W. Noyea; En- 
dOcr(ne FootOr Regulatfng Implontotfon In 
Three Bpeoiee of Mammals; 2 year8 ; $47,300 

Philip E. Smith ; Factor8 Controlling 
Bewetory Actfvfty 01 Pituitary Transplants; 
2 years ; $15,300 
STATIP UNIVERSITY or IOWA, Iowa City; 
Robert M. Muir ; Uhem4oaZ-PhysfcaZ Prop- 
erties ot Efnetfn; 2 years ; $20,300 

UNIVIWJITY or TEXAS, Austin; A. Pack- 
ebnnian ; Morphology, Biologp, and Tare- 
onomy ol Tryponoeomes; 3 years : $40,600 
TUFTS UNIVBESITY. Medford, Mass. ; George 
M. Curry: Uhorooterfzatiou of the Photo- 
reoeptor- jar Phototropbm f& Plants; 3 
years ; $28,100 
TUSK~Q~~ INSTITUTB, Tuskegee Institute, 
Ala. ; James H. 1. Henderson ; MeohonCm 
ol Aotion 01 PZant f3rowth ReguZotor8; 1 
year ; $7.800 
WABASH COLLBQ~I, Crawfordaville, Ind. : 
Willis H. Johnson ; 1Yutr4tfve Requfrements 
of Paromeoium AfuZtfmfwonuoleotum for 
Growth in Sterile Culture; 2 years; 33.400 
UNIVEESITY OF WAEI~INQT~N, Seattle: Paul 
1. Fields; Encots of Light on Aotlufty and 
Gonodal Development or Bteelheud Trout; 
2 years ; $28,700 

John J. Holland: BorZp Stages ot Afonr- 
maZion OeZl Infeotfon by EnterovfrcMer and 
Entwov4ru8 R4bonuoZefo Add; 3 years: 
$53,000 

Richard B. Walker and David R. hf. Scott : 
Wotw ReZOt4On8hip8 ol C7OnifW8 w4th &&?&al 
Refwenoe to their Photo8#nthe848; 3 yean : 
$66,300 



. 

WASIIINGTON STATD flIZIVIXISl'EX, hhUUI: 
James R. King: Comparat4ve Ezrper4mental 
Btudles on Photoper4odb Responses 4n Three 
Tawa of Leuooeticte; 1 year: $700 

J. L. Stokes; Physiology of Payohroph4lio 
Bacteria; 3 years ; $32,900 
WAPN~P STATE UNIVEE~ITY, Detroit, Mich. : 
Ernest Qardner: Centrat Pathwaua for the 
Ktnerthetto Be&e; 3 years ; $33,400 

Lawrence M. Weiner and Homer A. 
Howe6 ; Role of Ant4body in Drug Hppersen- 
&4&g Reactions; 2 years ; $20,900 
WEST VIBGINIA UNIVERSITY, Morgantown ; 
Gerald A. Jung ; Physiological and B4ochem- 
4001 Ntud4eo of Cold Retiatance in Plants; 
3 Years: $30.400 
UNIVERSITY OB WEST~BN ONTARIO, London, 
Ontario. Can. : James A. F. Stevenson: In- 
puenoe oj Hypbthalamus on Growth an8 De- 
velopment; 3 years ; $35,200 
W~~TAIINSTEU Co~~soe, Fulton. MO. ; Lloyd 
M. Elrod ; Cytology and Prote4n hfetabol4em 
of Btra4n L Celle; 2 years; $9,200 
UNIVERSITY OB WISCONSIN, Madison ; Kelly 
H. Clifton ; Immunogenetio lgtudtes on Bone 
hfarrow Therapg for AcUte Lethal Total- 
Body Zrrad4at4on; 2% years ; $48,000 

Robert 9. Dorney, Qreen Bay; Ep4zooOoZ- 
egg ol Blood and Coooid4aZ Protozoa; 2 
y&s i $9.400 

Charles N. Weise : Phus4oloou 01 Annual 
Uycles 4n Birds; 3 years {$26,660 - 
WI~TAU INSTITUTI, Philadelphia, Pa. ; J. D. 
Judah: Mode of Act4on of Antihietamine 
Drugs; 1 year; $1.000 

David Krltchevskv : Effects of Deuterlum 
O&de on Growth a%l ~ompositfon of Tla- 
.9ue Uulture Cells; 3 years; $76,100 
YAL~D UNIVIBSITY, New Haven, Conn. ; Leon. 
ard M. Passano; Rhythm40 Aotluitg of tht 
Coelenterate Nervous Bystem; 2 years: 
$23,000 

Grace 1. Pickford; CoZlect4on of Fish 
P4tultary Glands; 1 year; $10.200 

Anna M. Sllcher: Blood of the K4114Jlsh, 
Fundulus ~Heteroclltue; 3 ye&a : $27,600 

SOCIOL001CAL SCIENCES 
BROWN UNIVERBITY, Providence, R.I. ; Sld 
ney Goldstein and Kurt B. Mayer: Impacr 
01 dfetropol4tan4rat4on; 3 years ; $34,600 
UNIVHIREITY OF CALIFORNIA, Berkeley ; Erv 
lug Qoffmao : Btudy oj Znd4v4duaZ-Group Irr 
teract4one; 3 years; $21,300 

Hanau C. Selvin; Computers 4n lgurve$ 
Data Analg848; 1 year : $10,000 

Harold H. Keller. Los Aunelee: Itud4ec 
of social Relation&fpe; 6 y<ars; $61,30( 
UNIVERSITY 08 CIIICAQO, Ill. : Peter M. Blar 
and Otis D. Duncan; Intergenerat4onal 00, 
cuoatlonal Mobilltv: 3 years: 1123.300 

‘Duncaa MacRae,. Jr.: Co&&e+ Btud4er 
of Representation; 3 years; $63,000 

COLUMBIA UNIVEBSITP, New York, N.Y. 
Herbert H. Hyman: Communfcat4on, Per 
ceot4on. and No&al Behav4or: 1 year 
rio,ooci 

Robert H. Somers: Multlvarlate Analgslr 
ol Ooatkgenog Tables; 2 years; $12.000 
COBN~LL UNIVERSITY, Ithaca, N.Y. ; Willian 
W. Lambert: Blochemioal Oorrelates of An 
greua4on; 1 year; $2.600 

William W. Lambert; B4ocham4oal Uor 
r&dater ot Aggreds4veness; 2 years; $12,00( 

q EDUCATIONAL T~STINQ SIBVICE, Prlneeton, 
N.J. ; Nathan Kogan ; Btud4ea 4n Judgment 
and Deo484on bfak4ng; 2 years; $30,200 
HAEVABD UNIV~BSITY, Cambridge, Mane. ; B11- 
llot Aronson ; Cognftlve and Behav4oral Oo?b- 
seouencea of Ewvectandee : 2 years : $22.400 

bgden RI Llhdsley ; Ehpe;icneniai ina& 
yais of Social Behavior; 1 year; $3,600 

George A. Miller and Jerome 8. Bruner; 
Research on Cogn4t4on; 3 years ; $90.200 

Talcott Parsons ; Projeaa4ona in Amerloon 
booiety; 3 years; $40,000 
UNIVERSITY 08 HAWAII, Honolulu : Otomar 
J. Bartos; lldathematical Node1 of Nego- 
tfation; 1 year ; $4,700 
UNIVEE~ITY OP ILLINOIS, Urbana : Wllllam 
J. McQulre; Correlates of Perauaa4b414ty; 3 
years ; $26,200 
LOUISIANA STATEI UNIV’IPBSITY, Baton 
Rouge ; Fred Knlffen ; In4tial Bettlement 
Patterus 4n U.S.; 1 year; $17,200 
MARQUPTTB~ UNIVERSITY, Mllwaukee, Wls. ; 
Sidney Rosen ; Dlaeonanoe Reduction and 
Z’erceptual Avo4dance; 2 years ; $11,900 
MAS~ACEUSETTS INSTITUTE OF TECHNOLOQY, 
Cambrldne: Ithlel de Sola Pool : Acaua4nt- 
anoesh4p Networks; 1 year ; $1,060 - 

Ithlel de Sola Pool: Acquatntanoeuh4p 
Networks; 1 year ; $11,800 
MICHIQAN STATE UNIVEBBITY, East Lanalng ; 
Wllllam H. Form ; Comparat4ve AnaZg84r 01 
Iudustr4al4zation; 2 years ; $4,300 
UNIVERSITY OB MICHIQAN, Ann Arbor: Dor- 
win Cartwright and Frank Hararp ; Mathe- 
matical Problems in Group D#nsfJ%408; 3 
years ; $52,700 

Donald C. Pele ; Factor8 4% Bc4entiJ?a Per- 
tormance: 1 Pear : g10.400 

Anatol . Raioport, &die8 4n Pugoholin- 
guletics; 1 year; $23,200 
UNIVEBEITY OF MINNESOTA, Mlnneapolle ; 
James J. Jenkins; Cond4Mona of Bgmbollo 
died4ation; 3 years; $60,900 

Harold H. Kelley; 8tUd4e8 01 locbl Re- 
Zattonsh4ppe; 6 gears ; $61,800 

Nsw YORK UNIVEBBITY, N.Y.; Arthur R. 
Cohen : Connlttve Ohanae and Mottuation: 

- 2 years; $39,100 
Stuart W. Cook; The Yeaaurement ol 

Attitude; 2 years; $36,000 
UNIVERBITP OB NORTH CABOLINA, Chapel 
Hill; John W. Thibaut; Pr4nolpleer 01 Boale 
Formation; 2 years; $30,400 
UNIVERSITP 01 NOBTB DAKOTA, Qrand Forks ; 
Robert Rosenthal ; Med4ation oj EwperC 
menter B4ar; 2 years ; $31,400 

NORTHWESTERN UNIWRSITY, Evanston, 111. ; 
Gilbert K. Krulee; O4muZat4oon of Buman 
Behav4or; 3 years ; $37,300 
UNIVIRBITY OB OKLAHOAIA RESUABCH IN- 
STITUTID, Norman ; Mueafer Sherl! ; IndR4d- 
ual Behavior and Broup Proceese8; 2 years ; 
$60,3OQ 
UNIVERSITY 09 OXBO~D, Oxford, Hlngland: 
Henrl Tajfel ; Ind4viduaZ D4@rencea 4n 
Uategorlz4ng; 2 years ; $16,100 
PENNSYLVANIA STATPI UNIVsaslTY, Uuiver- 
sity Park : Kenneth R. Belttel : Interd4eo4pl4- 
nary Btudp of CreatCity; 1 year; $18,900 

Sidney Siegel; Bargatning and Group D6- 
o4u4on Mak4ng; 2 pears; $49,700 
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URIV~RSITY OF PTNN~YLVAN~A, Philadelphia 
R. Duncan Lute; P8gChOphgUiOaZ Reapocu 
Theories; 3 years ; $67,700 

PBINC~TON UNIVXIESITY, Princeton. N.J. 
Ansley J. Coale ; Demographic Eetimat4o 
Yethode; 1 year ; $10,600 

Wilbert E. Moore; Dynamic8 of Indu, 
trial Bocietfes; 1 year; $3,300 
UNIVEREITY OB SOUTHH~BN CALIF., LOS AI 
g&s; J. P. Gullford; Inveetigat4on of BI 
havioral Intelltgetwe; 1 year; $21,000 

STATS UNI~~SITY OF IOWA, Iowa City 
Milton E. Rosenbaum; Imitation and 01 
eervat&onaZ Learning; 2 years ; $20,600 

WASEINQT~N UNIVERSITY, St. Louis, MO. 
Lee N. Robins ; bfethodological Study of In 
tervtews; 1 year ; $18,900 

SYSTEMATIC BIOLOGY 
RICHARD A. SCOTT; Uomparieon of Foeal 
Fruit and Beed Floraa; 1 year; $2,000 
YAMAGUTI, SATYU ; b’yetema Helminthum; : 
yen*; $725 
ACADEMY 08 NATURAL SCIENCIOS or PHILA 
DELPHIA, Pa. ; James A. G. Rehn; The Or 
thoptera of North America; 2 years ; $32,00( 
A~~ERICAN M~I~ZUM OP NATUUAL HISTORY 
New York, N.Y. ; Joseph C. Moore ; Revirrio? 
of Indomalayan Soiuridae; 1 year: $3,20( 

Jerome 0. Rosen, Jr. ; Bgetematic-Evolu 
t4onarg Study of the Parasitic Bee Genus 
Oreopasitee CookereEl; 3 years ; $12,600 

Bobb Schaeffer ; The Triaseic and Jurassic 
PIshe 01 Western Europe; 1 year; $2,804 

Charles Vaurie; Bird8 of the Palearctic 
Fauna; 1 year ; $4,900 
A?~H~RST COLLEOEI, Amherst, Mass. ; Alberi 
B. Wood: Evolution oj Rodent8 and Lago. 
morphs; 3 years ; $11,600 

ARIZONA STATS UNIVERSITY, Tempe ; Norman 
H. Russell, Jr. ; Taxonomy and Evolution 01 
th.s Viola ot North America; 2 years.; 
$20,000 
UNIVEX~SITY OB ARIZONA. Tucson ; Francis 
Drouet; A Revision oj the PamUg Osotlla- 
toriaceae; 1 year ; $16,800 
B~AUDETT~ FOUNDATION BOB BIOLOGICAL RE- 
SIAECH, SOlvang Calif.; E. Yale Dawson; 
The Marine Red Algae of Pacifio Mexico; 2 
years ; $15,200 
BEENIC~ P. BISHOP M&YEW& Honolulu, H. ; 
J. Linsley Gressitt ; Ktudy 01 Organisms in 
the Atmoephere; 1 year; $19,000 

Harold St. John ; Pandanue of the Pacific 
Islands; 1 year; $6,000 

Harold St. John ; Pandanus of the Indian 
Ocean and Africa; 1 year ; $7,000 
BOSTON UNIVERSITY, Mass. ; Robert H. Glbbs, 
Jr.; Bathypekzgio F48hee 01 the Isospondy- 
(ova Suborder Gtomiatoidd; 2 years; 
$11,000 

Arthur G. Humes; Parasitic Uopepoda 
(4%Ust@Oea) from Invertebrate8 and Fbhee; 
3 years; $39,300 

BEIQHA~ YOUNG UNIVERSITY, Provo, Utah ; 
J. Keith Rlgby : Lozct?r Paleosob Pofijera 01 
North America; 2 years; $16,100 

UNIvEaSrTY OB BU~NOS AIRES, Argentina ; 
Jorge E. Wright ; The atipitate Polyporoids 
Of southern south America; 
$14,400 

3 years; 
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CALIBORNIA ACADEMY OF SCIENCES; San 
Francisco ; Paul H. Aruaud Jr., Uompletion 
ot a Uatalogue of the Tachinidas (Diptera) 
oj North America, North of Me&co; 2 
months ; $550 

Leo G. Hertlein ; Pelecypoda (Mollueca) 
of the Marine Pliocene of Ban Diego, Oali- 
lornia; 1 year; $3,200 

Edward S. Ross; Embioptera of Tropical 
Aeia; 1 year; $6.800 

Alan E. Leviton ; hfodernbation of Herpe- 
tological Collection at California Academy of 
Science; 2 years ; $16,900 
UNIVERSITY OB CALIEORNIA, Berkeley ; 
J. Wyatt Durham ; Paleontology and Btratig- 
raphg of the Tertiarg Amber-Bearing Bed8 
of Chiapae, Medico; 2 years; $12,400 

Irwin M. Newell; Correlation of Larvae 
and Adult8 of the Polytrichoua Trombidi- 
form Mites; 3 years ; $25,000 

9. A. Sher; A Revision of the Bubfamfly 
Pratglenchfnae (Nematoda) ; 3 years ; $7,300 

R. A. Stirton; Tertiary Mammal8 of 
Australia; 3 years ; $19,300 

Kenneth Wells; Cultural Mudie of the 
Tremellalee; 3 years; $10,400 

Louis K. Mann and Richard A. Bernhard, 
Davis ; 
F28,200 

8~8tO??Wt~CU of All&m; 3 years; 

Clarence Sterling, Davis ; ComparaWve 
Studies of Uorpel Morphology in the 
Rosooeae; 3 years ; $15,500 

John M. Tucker, Davis; Evolutton ot the 
auercus Undulata Complex; 1 year; $4,600 

Carl L. Huhbs, La Jolla; IchthgoZogicaZ 
Researches; 2 years; $31,400 
JARNEGIIQ MUSEUI~, Pittsburgh, Pa. ; Richard 
d. Fox; Lepidoptera of Weat Africa; 2 
‘ears ; $12.800 

Juan J. Parodir ; The Biology and Larval 
:tagee of Bouth American hfutelidae and 
lithyniidae (Mollueks) ; 2 years ; $7,900 
!ATHOLX UNIVERSITY OB AMERICA, Wash- 
ngton, D.C. ; Ross H. Aruett, Jr.; Oeder- 
rerid Beetle Pop&&ton; 2 year8 ; $13,500 
!JXICA.QO NATUBAL HISTORY MUSEUX, Chl- 
ago, Ill. ; Frances W. Gibson ; Read Muscu- 
zture of Americas Bnukee; 3 years ; $8,700 

Philip Hershkovitz; Mammalogy of BurC 
am; 1 year ; $3,600 

Alan Solem; Bgstematice and Zoogeogra- 
hg of Paciflo Ocean Endodontid Land 
nailrr; 4 years ; $18,000 

John W. Thieret; Florietfc Study of the 
ellowknjfe-Highway 
9,800 

Region; 2 years; 

‘NIVIPRSITY OB CHICAQO, Ill. ; Alfred IO. 
imerson ; Taxonomic and Ecological Study 
f Oriental Twrnited; 1 year; $750 
Alfred E. Emerson and Kumar Krishna; 

o8?onomic and Phglogenetio Ptudies or 
ermites; 2 years ; $16,200 
OLORADO STATS UNIVERSITY R~PSEARCH 
OUNDATION, Fort Collins ; Tyler A. Woolley ; 
o.vonomu of Orsbatid biites; 3 years; 
~0,000 
NIVERSITY OB COLOEADO, Boulder ; Walter 
uffenberg ; Evolution. of Fossil Tortobeu of 
orth America; 1 year ; $2,600 

NIVEESITY OF CONNECTICUT, Storrs ; Franc16 
Trainor ; Isolation and Identipcatton 01 

‘ipa from 8oiZ; 3 years : $17,000 
ORNBILL UNIV~~~~ITY, Ithaca, N.Y. ; Robert 

Rodin; A lggstematfc and Bvolutionarg 
;udy of the Genu8 Unetum; 1 year ; $10,200 



Bldward C. Raney ; Taxonomy, Dlstrlbu- 
tion, and Life H&tory of Borne Western 
Aft-ban Fi8hes; 2 yeare ; $14,700 
DABTMOUTH COLLEOB, Hanover, N.H. ; Han- 
nah T. Croasdale; DesmGdr oj Alaska; 2 
years ; $21,400 
Dum UNIVEBSITY, Durham, N.C. ; William 
H. Coil: Life Hfetoru ol a Dioeo4ous Tave- 
worm, &roboelia 8p.j 3 iears ; $7,400 - 

Terry W. Johnson, Jr.; Developmental 
Morphology in LJgntcoZous Ascomgceteu; 3 
years : $27,800 
FLORIDA GEOLOGICAL SURVEY. Tallahassee : 
Harbans 9. Purl: Rev4sion of hiuller’e Tune 
Clollecttons oj Rkcent Oetraboda; 3 years; 
$19,200 
FLORIDA STATS UNIVERSITY, Tallahassee ; 
Ralph W. Yerger; Freshwater Fishes &I 
Northwest Florida; 2 years ; $18,900 
UNIVERSITY oe FLORIDA, Gainesville ; James 
B. Lackey ; Byetemat4cs of OoZorZe88 Bugleno- 
phyceae; 3 years ; $10,400 
FBESNO STATB COLLARS FOUNDATION, Callf. : 
Keith H. WoodwIck; Byatematloe of the 
Genera Polydora, Pseudopolydora, and Boo- 
card4a; 17 months ; $7,300 
GUINNDLL COLLEOIII, Grinnell, Iowa ; Kenneth 
A. Chrlstlansen : Bystematio and Evolution. 
ary Studies in Collembola; 3 years ; $24.000 
COLLEQE OB GUAM, Agana; C. Lavett Smith ; 
Beauality and Phylogeny of &3piny-rayed 
Fishes; 2 years ; $6,700 
GULF COAST RESEABCYI LABOIIATOBY, Ocean 
Springs, Miss. ; Nell B. Causes ; &‘ystematica 
of North Amerfcan Diplopoaa (M{ZZtpeds) ; 
2 years ; $24,000 
HARVARD UNIVIORSITY, Cambridge, Mass., 
Frank M. Carpenter: Paleoaofo Insects a& 
Insect Evolution; 3 years ; $24,400 

Glles W. Mead; A Yonographic Study OJ 
the Oceanic FChee 01 the Famtly Bramidae, 
2 year* ; $45,600 

Reed C. Rollins; A Systematic Btudg Oj 
the Uenus LeavenwortUa (Oruclferae) ; : 
years ; $15,800 

Rolla M. Trpon; Fern Flora of Peru, 
2 years ; $6,100 

Ernest Bl. Williams ; Preparation of L 
Checklist and Bibliography ot the Alrtca? 
Herpetofauna; 2 years : $41,000 

UNIVEBSITY OF ILLINOIS, Urbana: Leigh E 
Chadwick ; Oomparative Morphology 01 In 
sect Musculature; 3 years ; $35,000 

Theodore Delevoryas ; Inveet4gation.9 0. 
North Ametioan Oyoadeo4ds; 33 months; 
$17,300 

J. W. Gerdemann; RelaMonshtp or Boll 
Borne Spores to Phycomycetous hfycorrhtsal 
Infeotione; 1 year ; $1,200 

David Gottlleb: Taatonomg of Actinomy- 
cetes; 1 year: $2;400 

Herbert H. Rosa: Bustematio and Bto- 
geographlo Btudies 6n the World Fauna 01 
0adaiepie8; 4 years; $61,900 

June R. P. Philllpe Ross; YonogmphIc 
Studg oj Middle Ordovloian Brgozoa; 1 
year ; $6,800 

Dale M. Smith ; Bfuales or PoZgpZo(d 
Bpeaies of Relianthus; 1 year ; $2.700 

Hobart hf. Smith: Herpetofauna of He@ 
400; 1 year: $6,400 
ILLXNOIS WP~SL~PYAN UNIV~ESITY, Blooming 
ton: Dorothea 9. Franzen; Bucolne4dae 01 
Oentral North America; 3 years ; $10,600 

616679-61-17 

:NTZJBNATIONAL ASSOCIATION MB PLIN’E 
~'AXONOYY, Utrecht, Netherlands; B’. A. 
3tafleu; A Liet4ng oj Correat Name8 or 
Plants 01 Major BconomCo Importance; 4 
rears ; $6,000 
IOWA STATS UNIVEBEITY or SCIRNCE AND 
L’ECHNOLOBY, Ames; Jean L. Laffoon: A 
eevision of the Nearctto Bpeoies oj Leiini; 
1 years ; $11,600 
KANSAS STATS COLLEGE 01 PITTSBUBO; 
Branley A. Branson ; Comparative OephaZlo 
znd Appendkxlar Osteology of the Fish 
Famtly Oatoatomidae; 1 year; $4,800 
KANSAS STATS T~ACE~BS COLLEOBI, Em- 
poria ; Paul F. Basch ; Byatemat4o Btudg of 
Freshwater Mmpet &ail8 of North Amertoa; 
2 years; $15,600 

Gilbert A. Leleman ; PennsgZuan4an Flora 
Contained in Eansas OoaZ Balb; 2 years; 
$10,000 
UNIVDBSITY OP KANEAS, Lawrence: Robert 
W. Barter; The Fo8841 Flora oj la&em 
Kaneae; 2 years: $17,800 

Theodore H. Eaton, Jr.; Phylogenu oY 
Paleozoic Reptilee; 3 years ; $31,000 

H. B. Hungerford ; A Monographic Study 
of the Mioroneottdae oj the World; 2 years ; 
$8,600 

Adam Krzanowskl ; BibUographg oj Bats; 
1 year; $10,300 

Robert W. Llchtwardt ; DeveZopmentaZ 
and Bgstematb Btudiea of Fungi; 3 years; 
$19,600 

Ronald L. McGregor ; A Byetemat40 lgtUaU 
of the Genus Rtada 4n North America; 3 
year8 ; $16,900 

Edward H. Taylor ; Revtsion of the Uae& 
llana (Ugmnophlona) of the World; 2 years ; 
$26,000 
KEJNTUCKY RESEARCH FOUNDATION UNIV~B- 
BITY STATION, Lexington ; Margaret Hotch- 
klas; F4ne Structure of Certain PathOgenfU 
Actinomycetes; 1 year ; $5,300 
LINBI~LD RZWEARCH INSTITUTW, McMinnvllle, 
Ore=.: Kenneth M. Fender: Rev484onaZ 
,!%&e in the Lampyrold Beeties; 4 years; 
$10,600 
LONO ISLAND UNIVERSITY, Brooklyn, N.Y.; 
Hugo D. Freudenthal: Taxonomy and LVe 
Cycles of the Zoosanthellae and DinollageZ- 
Zatee; 2 years; $10,400 
UNIVH~ESITY OB MABYLAND, Baltimore ; 
Richard Highton ; Nystemat~os of Plethodon- 
tld dalamandere; 3 years ; $22,700 

Robert A. Paterson: Lacustrlne Fungi; 
1 year: $3,200 
UNIVEBSITY OB MASSACHUSIOTTE, Amherst ; 
Edward L. Davis ; Morphological and Ohem- 
loal Race8 tn Humulne Lupulue; 2 years; 
$6,900 
UNIVEESITY OF MIAMI, Coral Gables. Fla. : 
Samuel P. Meyers ; Byetematice 01 LlttOraZ 
and Pelagic Marine Fungi; 3 years ; $24,800 

Hardlng B. Owre : Copepods of the Florida 
Uurrent; 3 years ; $16,700 
UNIVDMJITY OB MIAMI, Coral Gables, FZa.: 
C. Richard Robins. Miami; Oeteology and 
Relationships of the F&h Fam4Zg Ophtdiidoe; 
2 years ; $18,300 

Gllbert L. Voes : A Monograph of the Ueph- 
azopods 01 the North Atlantlo; 2 Yearn; 
$28,000 
MICHIOAN STATB UNIVEBSITY, East LanelUg : 
John W. Andremen ; Geographb and Morpho- 
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logic Var6ation w4th6n the P6nus flee6Z48 
aompzca; s years; $18,900 

Qeorge IV. Gillett: Var6otion in Phaeella 
flubgenus COEmunthU8 (HydroQhyZZaceae) ; 3 
years ; $23,000 
UNIV~BBITP OB l\lICEIQAN, Ahn Arbor ; Theo- 
dore E. Hubbell : Monogrophfc Revk6on oj 
the New World GtgZZacrldidae; 3 years; 
$32,800 

Robert R. Miller: Bgetemat6cr ol Late 
Oeno5040 Freshwater F6aher; 2 years 
$28,800 

Henry K. Townes ; Revle6on of the Oenera 
and Nearet6o Bpeo6ea of the Apte86n6; 1 year ; 
$10,600 

Eenry van der Schalie; Molluska of the 
(heat Lakes Region; 2 years; $15,800 
UNIVIDBSITY 01 NINNESOTA, Minneapolis ; 
Rmet C. Abbe: ReZatConrh6po of Two 
Families 01 Amentijerae, the digricaoeae and 
Fagaoeoe; 2 years; $23,600 

John W. Hall ; di6wopofoZ Truuegreer6on 
r2;yoMkoto Uroup (Orotaceoua) ; 8 yeara ; 

MI&onn* BOTANICAL OARD~NE, St. Louls; 
Robert L. Dreealer: Bustemat6o Btudtes 01 
the Orchtdaceae, B&Abe EpMendr(na8; 6 
years ; $14,000 
NATIONAL ACADEMY OR SCIENC~B-NATIONAL 
R~~B~AIIC!H COUNCIL, Washington, DC. : F. R. 
Foeberg and Egbert H. Walker; Flora 01 
Okfnawa oud the Bouthem Rgukgu IaZandr; 
2 years ; $18,800 
UNIVXESITY or NDBBASKA. Lincoln: Warren 
T. Atyeo ; &tstemattcu 01~ the Feather M6te 
Fam6Zg Proctophpllodfdae; 8 years ; $22,500 

Harold W. Manter : Dloenetio Trematodee 
of Fisher; 2 yeara : $i7,560 
UNIVIRSITP OP NIIW HAI~PSHIRII, Durham; 
Emery F. Swan; Growth and Var6ot6on 6t1 
ti’e~ Urohhins Of the &?fW8 Btt-OngVZOO6%trOtU~~ 
1 year; $8,000 
NIIW Muxrco STATII UNIvuasrrY, University 
Park ; James R. Zimmerman : Laccoph4Zus o] 
North Amwica, North oy hfez6ao; 1 year; 
$acJO 
Nmv YOIIK BOTANICAL GARDEN, New York; 
Herman F. Becker : The TerWarg Ruby Flora 
oy Montono; 8 years; $40,000 

Karl H. Rechlnger; Flora 01 the Iran6on 
E6ghZands; 3 yeara ; $15,200 

David J. Rogers; E3ystenuat6e Investigo 
Mona oy llanihot Eeouleltta and Related 
19pec6es; 3 year8 ; $14,200 
Nmw YORK STATE COLL~O~D or AC+BICULTUEI 
AT COENELL UNIVBBBITY. Ithaca: Robert T. 
Claueeu ; Study of Bedufil 01 Norih Amer6ca, 
North oj the dfe@Zoan PZateau; 5 pears.; 
$12,000 
Nmw PORK ZOOLOGICAL SOCIETY, New York; 
Jocelyn Crane ; Comparative Btudg of tht 
F6ddZef Oraba (OcgpodMae, Geuue Uco); 2 
yeBIn ; $9,000 

I 

/ 

I 

1 

I 
I 

1 

NOR~LK COLLEQIU OR WILLIAM AND MAIIY, 
Norfolk, Va. ; Jacques S. Zaneveld ; Afar6nt 
Algae o$ the AtZont6o Uoast; 2 yearn; 
$11,800 
UNIV~~SITX OF NO~TII CAROLINA, Chapel 
Hill : C. Ritehie Bell ; I8oZoting YeoZuaulmu 
oud Uhromorome Numbwe 6n UmbeZUferue; 
8 years ; $12,800 

Austin B. Wtlliams. Morehead City; 
Decapod Qrustaceand of the BoutheaatewI 
United Btetea; 1 year ; $1,500 

I 
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David A. Young, Raleigh ; Rec~s6Z&?ation 
of the Uenero 01 Tctt6gelZinae (Homoptero: 
CfoadeZZi~Zae) ; 8 years ; $22,800 
NORTH OEOROIA Commm, Dahlonega; Hnr- 
old W. Harry: Bustemattcs o? Freshwater 
hfoZlueco of &wti R6oo; 2 years ; $11,800 
OHIO HIETOEXCAL ~OCI~TX, Columbus ; Alvah 
Peterson ; Egg8 of Moth+Heterooera-Lepptdog 
tera: Thek Dkrgnoetic Characterlsttcs and 
To~~onomfc B6gnipcance; 3 years ; $20,000 
UNZvma~rrr OP OIKLAEOIIA RE:~~AECH IIPBTI- 
TUTB, Norman ; Norman H. Boke : The BuoZu- 
tion otcd To~~onomg of Oactooeas; 8 years; 
$18,800 
Oamoo~ EITATD COLLmQm, Corvallle: Kenton 
L. Chambers; h’g8tematica and Patterns of 
iVuoZut6on in M6oroeer68 and Z?othocaZab; 
2 yeare ; $18,100 

Harold J. Jensen; Mar6ne Nematode8 Oc- 
curring Along the Ooast of the Paclpc North- 
weet; 2 years; $21,800 

Paul 0. Rltcher; Taxonomy of Bcnrabld 
Larvae; 3 yeara ; $25,200 

William P. Stephen; The Bee8 of the 
World; 3 years : $15,600 
UNIVEIISITY 08 THI PAcI~c, Stockton, Calif: 
Joel W. Hedgoeth: Pucnoaolt6da Collected 
from the Rose%ea;.l year -14,400 

Joel W. Eedgpeth; gmaZZer TurbeZZor6a 
01 the Central OoZ6fom6o Oooet; 1 year; 
$1,100 
PBEI~~BB COLLEOII, Mlsenhelmer, N.C. : 
Charles W. Foreman : Oomporat6ve Eitud6ea 
01 the Physical and Ohen&aZ Properties of 
MommaZion ZfemogZob6in; 2 years ; $15,000 
POBTLAND STATR Commm, Oreg. : Ralph W. 
Yacy ; lgstematlo aetd L6fe OpcZe Btudics of 
Trematodes; 8 gears ; $20,000 
UNIvmueITn OF Pnmam RICO, Rlo Pledraa: 
J. Maldonado Capriles Mayagues; Fam6Zg 
hf6r6dae oj Hem6ptcrow Itweatr; 1 year; 
$4,200 

Edward M. Nelrron; Funct6ond YorphoZ- 
ogv 6n Fbhes; 8 years ; $7,000 

J. & Rnmoe ; Bgatemat6o 8tud6es of Bouth 
AmetJcan Homoptera-Auchenorhynoha; 8 
yeare, $2,400 
PUBDU~ RIMAIiCH FOUNDATION, Lafayette, 
Ind. ; Raymond H. Cable ; Tremotods Para- 
cites of Mor6ne Fi8he8 New Oar6bbear II- 
Zande; 3 yearn; $80,500 

George B. Cummlus ; Gfaus Rust Fung4 oj 
the United S’tatee-bfeeican Border Region; 
3 yenre ; $M400 
RANCIIO SANTA ANA BOTANIC GAED~N, Clare- 
mont, Calit; Richard K. Benjamin; dzuoo- 
role8 of the Ptouthweatern U&ted Btate8; 8 
years ; $12,100 
RmsmmcE FOUNDATION, OKLAHOMA SmTm 
UNIvBRfXTY, Stlllwater ; George A. Moose: 
Uomparotive hiorphology of the Retinae 6n 
Bun)luhes (UentrurchMoe) ; 8 yearn ; $20,000 
RI%I~AECII FOUNDATION OF STATR Umvmserrx 
of New York, Albany : Walter R. Spofford and 
Dnvid B. Peakall, Syracuse; Bloohem4eaZ 
dyrtematfcs W6th Egg-White Protdne: Avea, 
Falcontformes; 2 years ; $28,000 

RuTQmIIs, THI STAR UNI~EBSI%?I, New 
Brunswick, N.J.; Ruth 1. Gordon: Ta’acaono- 
ml0 Ptudy of Three Closely Rekted Genera 
of Aot6nomycetes; 8 yearn ; $32.600 

hf. A. Johnson and D. ID. Falrbrothen; 
The PreoZp6t6u ReaMon iu on InMostor OY 



RelaHonshQr dn ths FamiIv Gradneas; 8 
yearn ; $22,900 
SACEAM~NTO STATE COLLEQE BOUNDATION, 
Calif. ; John D. Mlzelle ; Yonog6neMo Treat- 
todes of UaNfornlo Coa8taZ and Fre8h Water 
Fkrh68; 3 yWIt3 : $16,660 
ST. LAWB~NC~ UNIVEIBSITY, Canton, N.Y.; 
Robert M. Crowell : Larval and Adult Hydra- 
carina (Water H{C(ter) and The(r In8eot 
Eo8tr; 3 years; $12,100 
SHASTA COLLBOI, Redding, Callf. : Joseph W. 
Kamp; Ta@onom{c Btud(c8 oj the QruZZo- 
blatto; 2 years ; $4,200 
8x1~~1 COLLEGE, Northhampton, Mass. ; 
Mary B. Dawson; MuravU Rodent8 oj the 
Mid&6 Boowe; 3 years ; $10,200 
SMITHEONXAN INBTIT~TION, Washington, 
D.C. ; Doris H. Blake; A RevWon ot th6 
BeetZea of the (fen!48 N6ObrOtioa Jacobu; 
1 year ; $1,700 

J. F. Gates Clarke; BT~tens~ve Stud&w 4n 
WorZdwfde Order Eenr(ptero; 1 year; $12,- 
700 

C. Lewis Qasin and Waldo B. Wedel; A 
Late Plebtooene Fauna and Posrible Human 
Assootattone Near UttZeton. Colorado; 2 
years ; $2: 1,500 

Nlchola . ..-s Hotton ; P6rmo-Tria88Zo ReptlZe8 
oj Bou th AYrZca: 3 years: $32,200 

Porter MI gle; ; By8temotfO BZgn4fiOan66 Oj 
EohZnoid Lupines; 3 years; LllV300 

B. A. McClure: Twonomv of th6 Bam- 
boos: Rede@Mon Oj the Genera; 2 Years; 
$~3,~ 

All&on B. Palmer ; Foreign Cambrian Trf- 
Zobttes W4th AmerZoan Aflnft4ee; 2 years: 
$15,800 

Lyman B. Smith; Botanioal E@pZwa%in 
In lgouthern BraeU; 1 year: $7,400 

Ellls Yochelson ; Ordovmn (faetropods oj 
Norway and a Uomparlron oj American and 
Bluropean Ordovlolan &wtropodr; 1 year; 
$16,2OO 
UNIV~IISITX OF SOUTH CABOLINA, Columbla ; 
James T. Penney; TaoonomZo Btudy of the 
Bubjatn4ly dleyeniinae; 2 years; $7,000 
UNIV~BSITY OP SOUTBAMPTON. Southampton, 
England ; M. J. Delany : Mja Ei8tofie8, 
loology and ByetematJcr oj the XmalZ Yam- 
male; 3 years; $5,900 
UNIV~BSITY 01 SOUTEEBN CALIFORNIA, Los 
Angeles; Bobert J. Blenrles; A Study on 
AbgsaaZ Isopod Urustacsa; 2 years ; $25,300 

Andrew Starrett; Morphology oj Bats; 2 
years ; $10,200 
SOUTH~BN ILLINOIS UNIV~BSITY, Carbondale ; 
John W. Crenshaw, Jr.; Bpeo(eo Varlatbn 
b Bbod Protein Patteww; 1 year; $4,300 
STATIU UNI~~BSITI OF IOWA, Iowa City; 
Qrace S. Brush; Ulasdpcation of F08siZ 
Oonijerous Pollen and Its Btgnl~anoe; 2 
years ; $7,866 
UNIV~BSITY OF TEINN~DSBE~. Knoxville ; 
Arthur C. Cole, Jr. ; RevMonary Btudtes oj 
ths Art &mu8 Pogonomyrmsca Maw; 2 
years ; $6,200 

TIIXAS R~~smac~ FOUNDATION, Renner; 
Donovan 8. Correll ; FZom oj TeWQ8; 2 years ; 
$21,6OO 
TIIXAS T~CHNOLOOICAL COLLM+E, Lubbock ; 
Dale J. Osborn; Twortonry and DCtrJbuttin 
oj Turbieh lfammak; 1 year; $700 

~NIV~BSITX 01 TEXAS. Austln: Robert K. 
lelander : Uomoarative Btadu of Behav4or grC 
he Quis~al~ne‘Icterido; 1 yiaeai; $O,7OO 

B. L. Turner ; Btochemlaal-Bystemotta 
Mudies in the Legum$nocrae, Gent88 BaptWa; 
I years: $68,700 
~QLAN~ UNIVEBSIT~, New Orleans, La. : T. T. 
llarle: Purohare of Herbarium Qarer: 1 
*ear ; ~$5,066 _ 

Donald &gene Stone; A Biosyrtematio 
ltudv oj the Qenur Carya; 3 years ; $21,200 
JNIVEBSIT~ OP TULSA, Tulsa, Oklahoma: 
Iarriet c). Barclay ; Bysterna% oj the Par- 
1mo8 of Bouth Amerfea; 1 year; $4,OOO 
JNIV~BSITY OP UTAH, Salt Lake sty ; Wil- 
;;F~:,,H. Behle; B<rd8 oj Utah; 1 year; 

john hf. Legler; T&vonomy and Dirtr(bu- 
,ion of Turtle8 in UentroZ Am6rioa; 8 year6 ; 
123,400 
TANDIDBBILT UNIVEUSITY, Nashville, Term.; 
Ioward F. L. Rock: R6vQIon oj ths Genur 
¶eZen(um, Be&ion Tetrodur OomposMas; 1 
fear ; $3,000 
TIBGINIA POLYTECHNIC INSTITUTBI, Blacks- 
Burg; William W. Scott : Toaonomy and BC 
PZogu oj Fungi Associated with Fkh and 
Pieh Eggs; 2 years : $15,600 
KABNEB PACIFIC Coleman, Portland, Oreg. ; 
2. A. Hubbard: Researah C Bfohonaoterv 
[peace) ; 6 years- $12,000 - - - 
JNIVEBSITX 01 WASHINQTON, Seattle: Mel- 
rllle IX. Hatch : Be&lee or Me PaoiJlo North- 
oest; 1 year: $16.800 

Grace 1. Howard: The Uoh6n Gnu8 
;;hnneoMo in North Amerioa; 8 years; 

ilan J. Cohn; @Bystematior oj Indo-Weut 
Paofpo Marine YoZZueke oj the FamrZv 
?onidae; 1 year ; $5.000 

James 1. Lynch: Phyllopod Crtwtocea oj 
Western North Ameriaa; 2 years: $6,200 

Danlel HI. Stunts : North Amerioan Bpeol68 
11 Znocybe (Murhroom8); 2 years; $30,200 
WASHINGTON UNIVEBSITY; St.. Louls. MO.; 
Carroll W. Dodge: Land Flora 01 the Ant- 
zrotfa Oontfnent and Bubantarctto IeZand8; 
1 years; $14.300 

Robert El. Woodson, Jr., B&met& ltudQ8 
9j the ButteqIu Weed (AscZepios tuberosa) : 
1 year; $6,800 
WAYNM STATS UNIVBBSITY, Detroit, Mieh. : 
Morris Goodman and John Bnettner- 
Janusch: EZTeot8 oj NpeoZaMon on b+oZubls 
Protdnne oj the Primates; 3 years; $34,600 
WIQSTEBN ILLINOIS UNIV~B~ITY, Macomb ; 
Everett F. Morris; Twonomti Bkdy oj th6 
Genus Rarpographdum and Relalsd Form8 
8j the BtlZbeZZaceos; 1 year; $2,OOO 

Yale 8. Sedman; Rev&~&m of t& ffenw 
Uhryeogoster In th6 New World; 2 years: 
$4,800 
PALM UNIVERSITY, New Haven, Conn.; Al- 
fred W. Ebeling ; The Bathypelagb Fbh 
Family blelamphaidae; 2 yeara; $7,700 

Peter Boblnson: A Study of the R60enb 
Mammal and MMdZe looene In86otiVW6 Sp6- 
oimero at Pale; 1 year; $11,100 

GENERAL BIOLOOY 

UNIVFJBSITY OF ALASKA, Collw?: Willtam 
Bansom Wood ; A iTtud9 of tb FdMUtlf o! 
IMabZ48h4ng an Arotia BkZoOw R666wvh 
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Uenter at the Untverattp of Alaska; 1 year ; 
134.600 
AAIPRICAN INETITUTD OF BIOL~QICAL Scr- 
m~cms, Washlngton, D.C. ; Hlden T. Cox ; A 
ltudy oj the FeasibZZity of the Uentralba- 
tZon 01 the Plant Bdencee; 1 year; $12,000 
AYIIUICAN TYPO CULTWEE COLLECTION, 
Washington, D.C. ; William Arthur Clark ; 
Hupport of UuratoriaZ and Admtnietrative 
Operatione; 3 years ; $99,750 

Shuh-we1 Hwaug; Technique8 for Preeer- 
vatfon of Pathogen4o Fungi; 3 years; 
$01,030 
BA~LOU UNIVERSITY, Waco, Tex.; Stanley 
W. Olson, Houston ; 3 years ; $21,600 
BERMUDA BIOLOGICAL STATION BOB Rs- 
SEAUCH, INC., St. Qeorge’s West: W. H. 
Sutcllge ; gummer Research Program in Em- 
perimental hfarine Embryology; 2 years; 
$24,800 
BOSTON UNIVIRSITY, Boston, Mass. ; Arthur 
M. Laesek : An Electron df4crosaoue Unit for 
Ba8lO Research; 1 year ; $51,500 - _ 
UNIVERSITY OB BUFFALO, N.Y.; James A. 
English ; Short-Term Reeearch by kiedical 
(Dental) Students; 3 years ; $4,320 
CALIFOBNIA INSTITUTE OF TECHNOLOGY, 
Pasadena: Anton Lana: &nnort of Plant 
Research Program and-FacititZes; d years ; 
$627,000 
UNIVEBSITY OB CALI~~NIA, Berkeley ; QeotI- 
rey B. Bodman; Electron bficroscope for 
Research on Problem8 of Boil8 and Plant 
D48ea8es; 5 years ; $42,000 

J. B. deC. M. Saunders. San Francisco 
Medical Center : 1 year ; $12,960 
COLORADO STATS UNIVEREITY RB~~~ARCH 
FOUNDATION, Fort Collins ; John B. Rogau ; 
Infrared Boectrovhotometer for Biochemical 
Research; i year; $5,300 - 
COLUMBIA UNIVERSITY, New York, N.Y. ; 
Paul R. Burkholder. Palisades, N.Y. ; Equip- 
ment jor a Marine B4oZogy Research Labo- 
ratory; 1 year; $68,000 

Aura Edward Severiushaus : short-Term 
Research by Medical &dents; 3 years; 
$21.600 
DARTMOUTH COLLBIQI, Hanover, N.H. ; Henry 
L. Heyl; Short-Term Research bp Medical 
Itudents; 3 year8 ; $8,640 
UNI~EEITY OB DIPLAWABBI, Newark; Frank- 
lin C. Dalber ; Feasfbility lgtudy jar a Bio- 
logical Oceanographio VeeeeZ and Iupport- 
ino Bhore Facilities; 1 pear ; $4.800 
D&s UNIVERSITY, Durham, N.C. : ID. Croft 
Lone : Short-Term Research bv Medical I. 

- Students; 3 gears; $21,600 
UNIV~BSITY OB FLORIDA, Qainesville ; George 
T. Harrell ; Short-Term Research by YedbaZ 
fftudents; 3 years ; $6,430 
HAHNEMANN MEDICAL CO~~rnol AND Hos- 
PITAL, Philadelphia, Pa. ; Harold A. Tagprt ; 
Short-Term Research by hied<cd Students; 
3 yearn ; $12,860 
HIGHLANDS BIOLOGICAL STATION, INC., High- 
lands, N.C. : Thelma Howell and H. J. Oost- 
lug, Duke U.; Biological Research and a 
Research Training Program; 3 yeara; 
$Dl.500 
UN~VI~ESITY OB Hona~on, Tex.; A. H. Bar- 
tel ; Preparatory Oenttijuge jar lguboellulur 
BioZogZcaZ Studies; 1 year ; $7,800 
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Sara E. Hugglna ; RefrJgetwted Umtrljuge 
for Biological Research; 1 year; $3,000 
HOWAFXD UNIVEBSITY, Wsshlugton, D.C. ; K. 
Albert Harden ; Short-Term Research by 
MedZcaZ Btudente; 3 years; $3,640 
UNIV~E~ITY OB ILLIROI~, Urbana : Wilson N. 
Stewart ; Equipment for Botanical Re- 
eearch; 1 year ; $32,400 
MAFSQU~TTIU UNIVERSITY, Mflwaukee, Wls. ; 
Joseph W. Rastetter ; dhort-Term Research 
by hfedical Students; 1 year ; $1,440 
UNIVDRPIITY OB MINNESOTA, Minneapolis ; 
Robert B. Howard ; Short-Term Reeewch bp 
M;d4c;Z y8;f;nts; 3 years; $12,060 

: 10,000 Curie Cea&um-it7 
&rce’for Basio Research; 1 year; $25,006 

William H. Marshall; lgummer Research 
at Lake Itaaca Station; 2 years; $37,300 
NATIONAL ACADEMY OF SCIENCES-NATIONAL 
R~S~ABCH COUNCIL, Washington, D.C. ; 
Frank L. Campbell; gupport for OrganPa- 
tion of XVIth International Congress of 
Zoobgv; 2 gears ; $36,650 

Walter A. Roseublith; Commjttee on the 
Vae or Electronic Uomputera in the Life 
ddences; 1 year ; $9.800 
UNIV~CBSITY OB NEBRASKA, Lincoln; J. P. 
Tollman, College of Medlclne, Omaha : Bhort- 
term Reeearch tar Medical BtudeM8; 3 
years ; $8,640 
UNIVEESITY 01 NORTE CAEOLINA, Chapel 
Hill; John N. Couch and Willlam J. Koch; 
Electron Mioro8oopg Laboratorfes for Btudiee 
in MiuoZogy; 1 year ; $24,200 
NOETHWE~TE~N UNIVDESITY, Evanston, Ill. ; 
Allen Leiu, The Medical School, Chlcago: 
Short-term Research by Medical Mudente; 
3 years; $12,060 
PASADH~NA FOUNDATION BOB MEDICAL RI+ 
SIARCA, Pasadena, Calli. ; C. M. Pomerat ; 
EaperZmentaZ OgtoZogy usjng Cell Uulturoe; 
2 years; $35,400 
RES~ABCE FOUNDATION, OKLAHOMA STAT~P 
UNIVQRSITY, Stillwater ; Norman N. Dur- 
ham: Bquipment lor Research in Bacteri- 
ology and Assooiated Areas; 1 year ; $14,800 
UNIVIO~SITY OB ROCHISTER. Rochester, N.Y., 
Donald 13. Anderson ; Short-term Reeearch 
by NedicaZ Ktudente, 3 years; $21,6OQ 
ROCR~VELLER INSTITUTE, New York, N.Y. ; 
Frlts Llpmann ; Bioeynthetlo Mechadems; 
6 years ; $750,000 
SOUTH DAKOTA STATE COLLEGE, Brooklugs ; 
A. W. Halverson; Amino Acid Analyzer for 
Biochemical Research; 1 pear; $13,500 
UNIVDMITY OB SOUTAEBN CALIBOBNIA. Los 
Angeles ; Frederick J. Moore ; b’hort-term Re- 
search by Medical Btudente; 3 years; 
$17,280 
STANBORD UNIVIGRSITY. Stanford, Callf. ; 
Lawrence R. Blinks; Feaaibilfty Btudy for 
the Cowerston of the lchooner PIONEER to 
a Marine Biology Reeearoh BhZp; 1 year; 
$5,000 
UNIVIO~~ITY OF TENNESEEQ, Knoxville : Aaron 
J. Ladmnn; Fine Structure of Ttesue En- 
gaged Zn Bynthesk, and Traneport dur$ng 
Development; 5 years ; $230,600 
UNIV~MITY 01~ Tsx~s; Austin: Fred J. 
Wolma, Galveston; 8hort-term Rerearoh by 
YedZcuZ Students; 3 years ; $17,230 



‘J!o~~icm ~~NIVDBSITY OF LQUIBIA~~A, New 
Orleans ; Maxwell E. Lapham ; Rho&term 
Reeeorch by Medical Students; 3 years; 
$17,280 
UNIVERSITY 08 UTAH, Salt Lake City; 
Philip B. Price; h’hort-term Research by 
Medical Etudente; 3 years ; $12,960 
VANDDBBILT UNIVERSITY, Nashville, Term. ; 
James W. Ward: h’hort-term Research by 
YedfcaI Mudents; 3 years ; $21,600 
UNIVERSITY OB VIRGINIA, Charlottesville ; 
Oscar A. Thorup, Jr.; Short-term Research 
bg Medical Btudents; 1 year ; $2,880 
UNIV~BEITY 08 WASHINQTON, Seattle ; Rlch- 
ard J. Blaudau; Short-term Research by 
Yedfoal Mudents; 1 year ; $3,600 
WESTERN RESEB~~ UNIVEBBITY. Cleveland 
Ohio : Harland Q. Wood ; hfaea gpectroneter 
for Biochemfcal Etudiee; 1 year ; $20,000 
UNIV~IXIITY or WISCONSIN ; Madison ; F. El. 
Shideman ; Short-term Research by Afedfcal 
Studenta; 3 years ; $8,640 
WOODS HOLE OC~ANO~BAPHIC INSTITUT& 
Woods Hole, Mass. ; John II. Ryther ; Plan- 
ning oj a Program in Biology for the Indfan 
Ocean Evpedftion; 1 year ; $24,000 
YE~EIVA UNIVERSITY, New York, N.Y.: 
Alfred Oilman ; Bhort-term Reeewch by 
hfedfcd fltudente; 3 years ; $17,280 

SPECIALIZED FACILITIES 
ACADEMY OB NATURAL SCIENCES OP PHILA- 
DELPHIA, Pa. ; H. Radclyffe Roberta : Afufete- 
nance of Bgstematic Collections; 3 years: 
$76,000 
A~BICULTUBAL AND MECHANICAL COLLEQE~ 04 
TXUS, College Station: Fred J. Benson; 
Expansion of a Computing Center; 1 year ; 
$50,000 
UNIVERSITY OF ALASXA, College ; C. T. Blvey ; 
Oonetructfon of OptfcaJ Laboratory Bu4ld 
ing; 1 year; $20,000 
AMERICAN Trm CDLTDB~P COLLXICTION, 
Washington. D.C. ; William Arthur Clark : 
Permanent FacfZftfes for the American Type 
Uulture Collectfon; 6 years; $650,000 

UNIVERSITY os ARIZONA, Tucson; Edwin F. 
Carpenter; Relocation of the S&inch New. 
ard Reflecting Telescope; 1 year; $12O,OOC 
UNIV~~BEITY OR CALIFORNIA, Berkeley ; John 
B. Cushlng, Santa Barbara; Uonstructfos 
of the Reeearch Portion of a Marine Labora, 
tory Building; 3 years ; $171,000 
CAPS HALOO MABINP LABORATORY, Placida 
Fla. ; Eugenle Clark ; Relocation and Eopan 
4ion of Marine Bfologfcal Laboratorfes; I 
year ; $10,700 
CHARLES DAXWIN FOUNDATION BOB THIU GALA 
PAQOS 18~149, Brussels, Belgium : Victor var 
Straelen ; Establfshment of an IutW?tatiOna 
Biological Ffeld Btatfon in the Galapaooc 
Ides; 1 year; $6,600 
UNIVERSITY OB Carcrao, Chicago, Ill. : Char 
lea 1. Olmsted ; Bpecfal Equipment for Con 
trolled Env4ronment FacfZftfes for Plant Re 
search; 2 years: $39,000 
COLOBADO STATIP UNIV~BSITY R~XIH~AECE 
FOUNDATION, Fort Collins ; David W. Robert 
son ; Ea?parefon and Maintenance OY a Barlet 
Genetfe Etook Uenter; 5 years ; $60,200 
UNWEBEITI OF COL~KADO, Boulder ; John W 
Marr ; Imprwement oj Road and BSIPpor 
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j Other Faoflities jor biountafn *Sti b’h% 
Cons; 1 year; $1,506 
)UJK~D UNIVERSITY, Durham, N.C.; D. K. 
Ldams and P. H. Klopfer, Rstablfehment Oj 
L Field Btation for Animal Behavfor 
ftudfea; 1 year: $3i,400 

C. 0. Bookhout ; Uooperatfvs Recrearch and 
Research Training Program fn Bfologfcal 
)ceanography; 6 years ; $618,282 

Thomas N. Gallie. Jr., John J. Bergen and 
Chomas D. Reynolds; Eopanaion of Oorn- 
u&ing Center; 3 years ; $60,000 
Dvoav UNIWESITY, Atlanta, Qa. ; C. Q. Qood- 
!hlld ; Conetruction oj a Biological Ffeld 
itation; 1 year; $18,200 
FLORIDA STAT~P UNIV~BSITY, Tallahassee : E. 
?. Miles, Jr. ; Ercpansfon of Uomputfng Uen- 
er; 1 year; $200,000 
~ABVARD UNIV~BSITY, Cambridge, Mass. ; A. 
1. Romer; Bufldfng Improvement4 for the 
Yuseum of ComparatMe Zoology; 1 year; 
i100,000 
JNIVEBSIT~ OB HAWAII, Honolulu: Robert 
V. Hlatt ; Construct and Equfp an In4titUte 
8f Geophyefcs; 2 years ; $300,000 
:NDIANA UNIVERSITY FOUNDATION, Bloomlng- 
:on ; Harrison Shull ; EatabZiakment oj COm- 
mtfng Uenter; 1 year ; $285,000 
[NSTITUTEJ BOB CANCDB RI~SIDA~X, Philadel- 
)hla, Pa. ; I. I. Oster; Eetablfshm.ent and 
Yaintenance ot a Drosoehfla melanoaaster 
Stock Center; -3 years ; $124,800 - 
Los AN~ELES COUNTY Mus~u~f, CalIf.; 
l’heodore Downs; New Research Wfng for 
Vertebrate Paleontology; 3 years ; $130,000 
UNIVERSITY OB MIAMI, Coral Gables. Fla.; 
Friedrich F. Kocry, Mlaml ; Design oj an 
Oceanographfc Research Vessel; 1 year: 
~150,000 
UNIVERSITY 0~ MINNESOTA, Minneapolis ; B. 
EL Rlnke, J. J. Christenson and W. P. Mar- 
tin ; Controlled CMmate Faeflftg; 2 years; 
$80,000 
NEW Mmxxco INSTITUTED OP MININQ AND 
~~CHNOLOOY, Socorro ; E. J. Workman ; At- 
aospherfo Research and Weather bfodffica- 
l4on; 2 years; $200,000 
OHIO WESLEYAN UNIVERSITY, Delaware ; 
John D. Kraus; Observatory Facflfty for 
360-joot Radfo Telescope; 1 year ; $20,600 
OREGON STATIO COLL~QFJ, Corvallis ; Arvld T. 
Lonseth, Louls N. Stone; Uonetructfon oj 
Computer (EANIAU III) ; 3 yeare ; $200,000 
PIUNNSYLVANIA STATH~ UNIVERSITY, Unlver- 
sity Park: Donald T. Lalrd; EstabZfehmsnt 
of Computing Oenter (IBM 7070) ; 1 year; 
$200,000 
UNIVEB~ITY OB PITTSBUE~H, Pa.: Peter 
Gray ; Controlled Climate Faaflfty; 1 year; 
$54,000 
ROCKY MOUNTAIN BIOLOQICAL LABOBAT~EY, 
Crested Butte, Cola. ; Robert K. Enders; 
Conetructfon and Improvement of Research 
and Lfving Quartere; 1 year ; $61,000 

RUTGEB~, THD STATM UNIVIBSITY, New 
Brunswick, N.J. ; 1. F. Buell; Growth 
Chambers for EzperJmentaZ Work fn 
Botany; 1 year: $15,000 
SAN DI&O SOCIUTX 01 NATURAL HIST~BY, 
San Diego, Callf. ; Qeorge B. Lindsay : 
ErtabZishment and Xupport of the Venn(lZ(on 
Bea Field Station; 3 years; $19,200 
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STANDQRD UNIVERSITY, Stauford. Calfi.; L 
R. Blinks; iUodernlotion and Ezpanclfcn oj 
Marhe BfoZOnkal LabOratOFfe6: 8 seers 
$225,000 - 

- - 

Roli L. Bolin, Hopkins Marine Station 
Pacific Qrore ; Research and Graduate Train 
fnQ in BfoZogZcaZ Ooeanograpbu; 5 yeare 
$462,050 

Robert Hofstadter; Btudfsr and B~per4 
mente 0% the De6iQn of an Iron-Free 8oZenoC 
daZ Spectrometer; 18 months; $158,000 
UNI~PB~IT~ OP Tsx~s. Austin: Howard T 
Odum, Port Araueae; Uonstructicn of G 
Boat Bartn for Marfne Research; 1 year; 
$8,550 

David M. Young, Jr. : RUtabZ(shm8nt ot 0 
Oomvutfno Oenter (UDO 16Ob) : 1 Year: 
$406,060 - 

. . . _ 

UTAH STATI Uarvsasx~~, Logan : William B: 
Sigler: Uoncltructfon 01 a Field BicZcg~ 
Laboratory at Bear Lake; 1 year; $25,OOC 
UNIVERSITY OB WI~CONSIIV, Madison; W. R. 
Marshall, Jr. : Betablishment of Oomputfng 
Center (CDU 1604) ; 1 year: $400,000 
WOODS HOLY OCEANOQ~APHIC INBTITUTION, 
Wood6 Hole, Mass.: Paul M. Fye; Der(gn 
and Uonutruotion oy @n Oceanograph4c Re 
eearch Veesel; 1 year ; $1,750,000 
WOBCE~TBIR FOUNDATION WB E~PEJEIM~PNTAI 
BIOLQIX, Shrewsbury, Maas. : Hudson Haag 
land: Reuentflatton cY Laboratories and 
tociated Animal Quarters; 1 year; $114,. 

CONTINUING ANTARCTIC RESEARCH 

Aurora and Airglow 
AECTIC INSTITUTE OB NORTH AMERICA, Wash. 
lugton, D.C. ; Norman J. Oliver; OontZnnrcu- 
t&n or Aurora and dlrglow Reeearch fn 
Antarotica; 2 years ; $128,726 

Norman J. Oliver ; AuroraZ X?efQhts Afec6. 
urement Program; 2 years ; $57,480 

Biology and Medicine 
AMB~EICAN MUSEUM ob NATURAL HISTOEY, 
New York, N.Y.‘; Robert Cushman Murphy; 
Oompletfon of a BZogeographlc Study of the 
Petrels alrd Their AlZiees (Barde, Order Pro- 
ceZZari$formee) ; 2 years ; $12,000 
B~PBNICE P. BI~EOP Mnsmnr, Honolulu, 
Hawaii ; J. Linsley Greesitt ; StudZe.9 or Afr- 
borne Organtams in the Antarctfc Area; 1 
year ; $546 
UNIVERSITY OB CALI~RNIA, B e r k e 1 e 7 ; 
Charles R. Goldman; Studies on Ba& En- 
erog Source.9 and Pathwago In Antarctfa 
Pond8 and Lakes; 1 year ; $27,208 
UNIVEEEIITY OB CALII?OBNIA, Berkeley ; Frank 
A. Pltelka: Eoolocical and Behavioral Com- 
pa&on of. the A&arttc Skuo wfth OZoseZy 
Related Arctic Jaeger8; 1 gear ; $9,799 
JOHNS HOPKINS UNIVIRSITY, Baltimore, 
Md. ; William J. L. Sladeu and Carl R. 
Blklund ; USARP Bird-Bandbg Program; 
1 year ; $14,030 
UNIVEB~ITY OF KANSAS, Lawrence ; Rufus H. 
Thompson and Kenneth B. Armitage; Bfo- 
Zoofoal ZnueetQatfon 01 Fredh Water Laker 
4% AntarotZca; 6 month6 ; $1,192 

0~x0 STATS UNIVERSITY R~SEAECH FOUNDA- 
TION, Columbus ; W. L. Boyd; BooZogfoaZ 
Survey 01 Antarotfc Baoterfa; 1 year; 
$18,566 
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ttr~vmiasm OP Tam PACmC, Stockton, Calit. ; 
Joel W. Hedgpeth; OoZkatfnQ and Xtud~ino 
Pycnogonfda (n Antaratfw; 1 year: $550 
UNIVER~ITP OF PU~ETO RICO, Rio Piedraa; 
J. M. Cruxent ; Archaeological Survey in the 
Antarctfo Region; 1 year ; $1,601 
STANFORD UNIVEEEITY, Calif. ; Donald IO. 
Wohlaechlag ; Biological Laboratory at NAF 
McMurdo ror the Oontfnulng l&M BfoZoQZcaZ 
and Medical &fencer Program; 18 months ; 
$2,000 

Donald HI. Wohlaechlag ; Uontinuing Eco- 
ZogicaZ and Phgs~ologZwZ studi66 of Mcllurdo 
Sound diartne Anknal6; 1 year ; $48,499 
UNIVEIESITY OP TBNNICSSEID, K XI o x v 111 e ; 
Madison IO. Pryor; Analysta oy IcoZog&aZ 
Data Uollected at HaZZett Station; 1 year; 
$9,960 
VIRQINIA BISHEUIES LABOEA~RIE~, Qloucee- 
ter Pt.; William J. Hargie, Jr.; A StudQ 
oy Uertafn Para&es of Antarctfc Vertebrates 
and Znvertebratee; 2 years ; $9,775 

Consultation, Planning, and Modification 
NATIONAL BUREAU OB STANDARDS, Washlng- 
ton, D.C.; F. W. Brown ; De&on of Radio 
Antenna Complex, for Ftoatfng Antarctic Re 
search Stanon; 1 year ; $20,000 

F. W. Brown; Study of Radfo Notse 
Aboard the Ship to be u6ed a6 a FZoatfng 
Antarctic Rerearch Station; 1 year ; $18,100 

Cosmic Rays 
BAETOL RDB~AECH FOUNDATION OP TEE 
F~AI~KLIN IN~TITuTD, Swarthmore. Pa. : 
Martin A. Pomerauts; UontCuation of Zn- 
veetigatb?ui of Tfms VaIJatfonr oy the Pri- 
m.ary Oosmfc Radfaticn Near the South Gee- 
magnetto Pole; 1 year; $80,650 
UNIVXWITY 0~ MARYLAND, College Park; 
9. F. Singer ; Cosmio Ray AionitorfnQ Stat&s 
fn the Antarctfc; 2 years ; $39,529 

Geodesy and Cartography 
U.S. DEPAUTAWNT OP THB INTERIOR, OPPICID 
OB GEOQEAPHY, Washington, D.C. ; Meredith 
F. Burr111 ; Standard Geographic Nomenclcr- 
ture (n Antarctfca lor U.S. Uee; 1 year 
$12,448 
U.S. DEPABTM~NT OB THP~ INTERIOE, QEO- 
LOQICAL SnEVmY, Washington, D.C. ; Thomas 
B. Nolan; Antarctic Mapping Operation 
Fiscal Year 1060-61; 1 year: $268,500 

Thomas B. Nolan ; Pk8HC Relley Antarctfc 
Map; 1 year ; $26.200 

Thomas B. Nolan ; Program jor AntarctZo 
Mapping Operationr; 1 year ; $304,000 

Geoloav 
UNIV~&~ITY OF KANSAS, Lawrence: ldward 
J. Zeller : DetermiaatZon of Ace ot Low Tem- 
peratvre’Uond4tlona ti A&a&t& by Ther- 
moZumfne6cenoe 01 Rocks; 1 year ; $11.230 
UNIV~B~ITY 0~ MINNESOTA, Minneapolis : 
Campbell Craddock: Bedrock Geology and 
ffeomorphology or the XenNneZ Mount&n 
Area, West Antarctica; 18 months: $85,080 

Campbell Craddock: Bedrock Geology of 
the Sentinel Younta(a Uhafn and Northwest 
MarZe Byrd Land, We6t AntartZoa; 1 year; 
$59,220 
OHIO STATEI UNIV~SSITY Rsswc~ FOUNDA- 
PION, Columbus ; Parker Calkln ; fJZa&zZ and 
Bedrock GeoZow oy th6 Mt. Gmn Drg VuZZ6v 
Area, Antarctfoa; 18 months ; $28,76b 



8. B. Treves; GeoZogfooZ Znvestfgatfon of 
Antamtfo Horat Area; 13 months : $72,300 
BUTGEBS, THE Z~TATID U~~vsnsrn, New 
Brunswick, NJ. ; J. C. F. Tedrow; A lgtudy 
of Pedolog4o Process66 fn Antarctica; 1 
year ; $16.337 
U.S. D~PABTMENT OB TEE INTTDEIOE, BUREAU 
OB I!dINsS, Washington, D.C.; Thomas H. 
Yfller ; Znffeatfqatfon of Methods and CondC 
tfotn ot Mfnerd Emploratfon and BvaZuatfon 
ot bffneral Potentto in Isolated Areae such 
as Antarctfoa; 1 year ; $11,210 
U.S. D~PABTM~NT OP THE INTERIOR, GEO- 
LOOICAL SnavaY, Washington. D.C. ; Thomas 
B. Nolan; Hg’ystenratic AreaZ Mapping, Geo- 
Zoqfo ReoonnaCsance, and Related Geoloqfa 
Btudfes fn W66tern Antarctica (Walqren- 
Bfqhts Uoa6t Projeot) ; 1 year ; $10,900 

Thomas B. Nolan ; Bystematfa AreaZ Map- 
pCg, ffeoloqti Reconnaissance, and ReZated 
BeoZoqfo Btudles tn Western Antarctica 

’ &of-\-k Yountafns Projeot) ; 1 gear; 

Thomas B. Nolan : Buetematto AreaZ Mav- 
pf?bg, ffeOZOgb Reoo&df68ance, and Related 
GeOZOO&’ Btudfe6 fn Weatern Antarctica 
(Thui6ton Zeland Traverse Projeot) ; 1 year ; 
$16,926 

Thomas B. Nolan; Bystematfc UeoZoqto 
ddoppfng and Related Btudfes fn the Hot-lick 
hfountatnr, Weat Antarotlca; 1 year: 
$51,840 
VICTORIA UNIVSIBSITT OF WILLINOTON, New 
Zealand : B. W. Balham ; Geoloqfo Inveetfqa- 
tfone fn the Koettlite alooter Area; 1 year ; 
$6,089 
UNIVPIESITY 01 WISCONSIN, Madlson : Robert 
F. Black ; Uontfnued Study 01 Patterned 
Ground In the Antarctfo; 1 year: $25,376 

Robert H. Dott; Btratfqraphfo and Tw. 
tonk Relfatfoonshlptps of Western Antarctica 
and, Lower Palmer Penfnaula to the Andean 
Mobile Belt; 1 year; $5.108 

Robert H. Dott; Btratfqraphfc and Be& 
mentoloqtcaZ 8tudte6 in the Antarctfca Pe?&. 
aula; 1 year; $39,470 

G*omagnetism 
U.S. COAST AND QEOD~TIC SURVIPY, Washing 
ton 26, D.C. ; Rear Admlral H. Arnold Karo 
DstabZfshment of OMZean Afagnetlo Btatton. 
1 year : $12,600 

H. Arnold Karo, U.N. Magnetto Observa 
tortea, 1981-69, AntarcMo; 2 yeam ; $83,46( 

H. Arnold Karo; UigARP dfagrzetic Fielc 
Burvegs in Antarctica, 1961-62; 1 year 
$27,820 

Glaciology 
ABCTIC INSTITUTE OB NORTH AMPRICA, Wash 
ington, D.C. ; Robert C Faylor ; Hardenfni 
and Htrenqth Btudfee of Dlsaqqreqated Bnou 
at Very Low Temperatures; 1 year; $4,92( 
UNIV~MITY OF MICEIIOAN, Ann Arbor ; Jame 
H. Zumberge; Roe8 Ice BheZf Btudfea; : 
year ; $61,886 
UNIV~PRSITY OP MINNWOTA, Minneapolis 
Edward Thiel: AbUtted Geophy6tcaZ Pro 
gram in Antarotica; 1 year: $42,962 
UNIVERSITY 01 MISSOURI, Colnmbla; W. c 
Keller; A ltudy or GZaafaZ dfilk and Roe) 
FZour worn Antamtfo QZaofer6; 1 year 
$14,664 
OHIO STATS UNIVQBSITY, Columbus : Blchan 
L. Cameron; lhohcmge Bofent(rt, Antwctf 
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‘rogram for Rerearah fn GZadobgg and 
fZa&aZ Geology wfth URBR; 1 year $27,337 

Richard L. Cameron; AnaZy8f8 of ZGY- 
GO Antarotfo GZaoZoZogicaZ Data; 2 yearn ; 
824,378 

R. P. Qoldthwalt ; Traverse GZaofoZogy oj 
lntarctfo Ffrn; 2 yearn : 330,042 
7.8. Aahfr COLD REGIONS RBS~ABCE AND 
!NaINromarNo LABORATORY, Wllmette. IlL ; 
‘ames A. Bender : Work fn Antarotfoo HOBO- 
:l Beouon; 1 yea;; $8,200 

James A. Bender; Work fn Antarotioa 
Oql-1969 Beason; 1 year: $13,310 

iravity 
INIVIUILBITY OB WIECONEIN, Madison ; George 
‘. Woollard: Qradmetric Oonneotfonr and 
daanetio Obrewattond Between Key Pofnte 
n ;kntarctfca; 2 years ; $42,367 - 

onospheric Phyrics 

JNIV~USITY OB CALI~OENIA, Berkeley : Robert 
c. Brown; Conjugate Point dfcaaurement6 
of Hfqh Altitude Radiation EdeCt6 fn the 
3eomaqnetfo Field; 13 monthe ; $68,867 
YATIONAL BUWBAU OF STANDABDS, Washlng- 
on, D.C. ; Fred Brown ; Btudg of Ionoapher- 
o Absorption at hftrng Base, Antarctfoa, 
78fna the Uoamto iVoi6e Method: 2 searr : 
)66”iOO 

B. W. Brown; Contfnuatfon of the Ver- 
ifcal-Incfdence Artarotfo Zonoaoherfo Pro- 
van; 2 years: $161,200 
STANFORD UNIVERBITY, Stanford, Callf. ; B. 
4. Helliwell; Uonttnuatfon Nudie6 oj VLF 
Phenomelra fn the Antarcttc; 2 yearn; 
1136,248 

‘VLetaoroloav 
UNIVER& or CALIFORNIA, Berkeley : 
Charles D. Keelinc: A Btudv ol the Abun- 
lance oj Carbon ci&vfde f,t ihe-Atmorphere 
aver Antarctfca; 2 years: $21,360 
C?.S. ABMY ORDNANCE, Aberdeen Proving 
Qround, Md.; John A. Brown: Btudg oj the 
Vertical Profile of Water Vapor fn the Ant- 
zrctte; 1 gear; $8,500 
U.S. WQATHXIR BURIALI, Washington, D.C.: 
B. W. Reichelderfer ; Antarctfo AfeteoroZogl- 
caZ Research Progrant-1961; 30 months; 
$186,366 

I?. W. Relchelderfer : Antarctfo Yeteoroloa- 
ical Research Program; 2 years; $646,168 

F. W. Reichelderfer ; Atmospherfo-Ocean- 
lo-GZadoloqfo Znteroctton tn an Antarotfo 
InterdisoZpZtnary Research Program; 1 year ; 
$110,631 

B. W. Beichelderfer; InternatfonaZ Ant- 
arctic AnaZyefs Oenter, United &ate6 Par- 
tfoipation; 2 years ; $43,390 

Oceanography 
COLUMBIA UNWSESITY, New York, N.Y.; 
W. S. Broecker, Palisades; Radtoi6otope 
Btudfes In the Oceans wfth Bpecinl Emphasis 
on the Antarctic; 1 year ; $36,680 
FLORIDA STATIS UNIVERSITY, Tallahassee ; 
H. Q. Qoodell, D. 9. Goreline. and J. K. OR- 
mond ; Analyefe 01 Oceanic Bottom ledf- 
mente from Operation Deep Freeze; 1 year; 
$40.704 
TDXAS AGBICULTUEAL AND YDCHANXCAL RI+ 
SIPARCH FOUNDATION, College Station ; Don- 
ald W. Hood; UaZcfum Carbonate Batura- 
tfon Level oj the Ocean from Latftudea ot 
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North America to Antarctica: 1 rear: - _ 
$17,970 

Dale F. Leipper and Luls Capurro; Sur- 
jam and Deep Current Jfeasurement b the 
Drake Passage; 2 years ; $50,785 
U.S. ARMY COLD REMONS RESEARCH AND EN- 
QlNlEBINO L~B~BAT~E~Y. Wilmette. Ill.. 
Willlam L. Nungesser ; &ntinuathm bj Call 
endar Year 1961 Phase of Deep Thermal Core 
DrilUng in Ice Profeet; 1 year ; $17,350 
U.S. NAVY HYDROQUAPHIC OFFICE. Washing- 
ton D.C. ; Admiral IO. C. Stephan ; Bhip-based 
Ooeanographto Btudiee in Antarctica and 
Bub-Antarotic Regions; 1 year ; $94,616 
YALID UNIVERSITY, New Haven, Corm.; Karl 
K. Turekian ; The DMtt~butlon oj RubMum, 
Btront{um, Oeeium and Bar&m tn Oceonb 
Vertfoal Profiles uHth BpeckrZ Imphasie on 
the Antarct4o; 1 year; $13,620 

Polar Research Center 
OHIO STATN UNIVIDESITP RESEARCH FOUNDA- 
TIOIP, Columbus ; Richard P. Goldthwait ; Zn- 
st4tute of Polar Btudtea; 1 year ; $33,337 
UNIVERSITY OB WISCONSIN, Madison ; George 
P. Woollard ; Oontlnuatlon Ot Geophyetcal 
and PoZar Research Center at The Univeretty 
oj Wi8con.94n; 1 year ; $65,050 

Related Scientific Support 
ABCTIC INSTITUTE OB NORTH AY~~RICA. INC., 
Washington. D.C. ; Transfer oj Title oj a 
Nation Wagon jrom the Foundation to the 
Arctia ZnsNtute oj North Amer(ca, Inc.; (U- 
167) 

A. P. Crary; UMej B&?&t&et, U.B. Ant- 
arct4c Reeearch Program; 1 year : $19,660 
NATIONAL ACADEMY OP SCIDNCES-NATIONAL 
RESEARCH COUNCIL, Washlugton, D.C. ; 
Harold J. Coolidge; Tenth Pacific lciencs 
Congress; 1 year ; $5,900 

Seismology 
CALIFORNIA INSTITUTE OB TECHNOLOQY, 
Pasadena ; Hugo Benloff ; Operatfon, Upkeep, 
Replacement of Bouth American Earth 
BtraC Btationa at Nana, Peru, and Bantiago, 
UMZe; 1 year: $12,636 
COLUMBIA UNIVBIRSITY, New York, N.Y.; 
Maurice Ewing ; Beismto RejZectlon Meaeure 
mente in Ifigh Bouthern Latdtudee; 1 year; 
$57,6V2 
U.S. COAST AND GXIDETSC Snavmn, Washlng- 
tOD, D.C.; H. Arnold Karo ; Antarctic Beis- 
mological Obaervatoriea, 2961-63; 1 year: 
$10,700 



APPENDIX D 

Other Than Basic Research Grants 

ACADEMIC YEAR INSTITUTES FOR COLLEGE 
TEACHERS 

CORNELL UNIVERSITY, Ithaca, N.Y.; C. L. 
Comar ; 11 montbe ; $50,600 
UNIVH~RSITY OB KANSAS, Lawrence ; William 
R. Scott ; 0 months ; $78,300 

ACADEMIC YEAR INSTITUTES FOR JUNIOR 
COLLEGE TEACHERS 

UNIVEaSiTy or TH1 PACIPIC, Stockton, Calit. ; 
Emerson 0. Cobb; 11 months; $76,000 

ACADEMIC YEAR INSTITUTES FOR HIGH 
SCHOOL AND COLLEGE TEACHERS 

UNIVERSITY OB COLOUADO, Boulder; John M. 
Cleveland ; 11 months ; $304,200 
HARVARD UNIVNRSITY, Cambridge. Mass. ; 
Victor Guillemin, Jr. ; 11 months ; $318,100 
UNIVERSITY 01 ILLINOIS, Urbana ; Joseph 
Landln ; 12 months; $305.800 
OHIO STATS UNIVERSITY, Columbus ; John 9. 
Richardson ; 11 months ; $205,600 
WASHINGTON UNIVERSITY, St. Louis, MO. ; 
1. U. Condon; 11 months, $282,000 

ACADEMIC YEAR INSTITUTES FOR HIGH 
SCHOOL TEACHERS 

ARIZONA STATE UNIVBIRSITY, Tempe ; Ernest 
E. Snyder, 11 months; $270,700 
ATLANTA UNIVERSITY, Atlanta, Ga.: K. A. 
Huggins ; 11 months ; $205,600 
BOSTON COLLEGE, Chestnut Hill, Mass.; 
Stanley J. Beauszka, 6. J.; 10 months; 
$237,200 
BOWDOIN COLLEGB. Brunswick, Maine ; Rein. 
hard L. Korgen ; .O months ; $60,700 

Reinhard L. Koreen: 1062-63 Academic 
Year ; 0 months ; $66,700 
BOWLING GREEN STATS UNIVERSITY, Bowlln@ 
;;;r60;hio ; Bruce R. Bogeli ; 11 months ; 

BBOWN UNIVERSITY, Providence, R.I. ; Elmer 
R. Smith ; 11 months ; $288,000 
COEN~LL UNIVERSITY, Ithaca, N.Y. ; Damor 
Boynton ; 12 months ; $212,400 
UNIVEESIT~ OB GSOSOIA, Athens ; Jonathan 
J. Westfall; 11 months; $280,800 
UNIVDRSITY 08 HAWAII, Honolulu ; Michael 
M. Frodyma ; 0 months ; $83.800 
IOWA STATS TEACHERS COLLEQE, Cedar Falls ; 
Robert A. Rogers ; 11 months ; $205,600 
LOUISIANA STATED UNIYEBSITY, Baton Rouge; 
Houston T. Karnes; 11 months; $288,000 
MICHIQAN STATID UNIVEHSITY, East Lansing ; 
John M. Mason: 11 months; $268,800 
UNIVEB~ITY 08 MICHIQAN, Ann Arbor ; Lelgh 
C. Anderson ; 11 months : $278,000 

UNIVERSITY OB SOUTH CAROLINA, Columbia ; 
W. L. Willlams; 11 months; $170,200 
STANFORD UNIVIRSITY, Stanford, Calif. ; 
Harold M. Bacon; 0 months; $282,400 
STATE UNIVERSITY OF SOUTH DAKOTA, Ver- 
million ; Charles M. Vaughn ; 11 months; 
$302,100 
SYRACUSE UNIVERSITY, Syracuse, N.Y. ; Al- 
fred T. Collette; 11 months; $242,700 
TEMPLE UNIVERSITY, Philadelphia, Pa. ; IO. L. 
Offenbacher ; 11 months ; $137,000 
UNIVIRSITY OB TEXAS, Austin; Robert N. 
Little; 11 months; $273,300 
UNIVERSITY 09 UTAH, Salt Lake City ; 
Thomas J. Parmley ; 11 months ; $300,100 
UNIVERSITY OF VIRQINIA, Charlottesville ; 
James W. Cole, Jr. ; 11 months ; $270,400 
WXST VIRGINIA UNIVEBSITY, Morgantown ; 
James B. Hickman ; 0 months ; $167,100 
UNIVEESIT~ OF WISCONSIN, Madison: Don- 
ald H. Bucklln; 11 months; $311,800 

IN-SERVICE INSTITUTES FOR SECONDARY 
SCHOOL TEACHERS 

AD~LPHI COLLEQI, Garden Cltr, N.Y.; Don- 
ald Solltar ; 0 months ; $30,140 
AQBICULTUEAL AND MECHANICAL COLLIK1m OP 
TEXAS, College Station ; Edmund C. KIlpple ; 
0 months ; $5,880 

UNIVERSITY OB MISSISSIPPI, University ; Noel 
A. Childresa ; 10 months ; $186,300 
NEW MEXICO HIQHLANDS UNIVERSIT%‘, La8 
Vegas ; E. Gerald Meyer ; 11 months ; $203,- 
100 
UNIVEESITY OP NQW MEXICO, Albuquerque ; 
Wilson 11. Ivlns ; 10 months ; $240,300 
UNIVERSITY OB NORTH CAROLINA, Chapel 
Hill ; E. C. Markham ; 11 months ; $203,100 
UNIVERSITY OB NORTH DAKOTA, Grand Forks ; 
J. Donald Henderson ; 11 months ; $246.800 
UNIVERSITY 0~ NOTR~ DAMI& Notre Dame, 
Ind. ; Arnold 1. Ross; 11 months; $245,100 
OKLAHOMA STATS UNIVHIRSITY, Stillwater; 
James H. Zant; 11 months; $101,700 
OREQON STATE COLLEQE, Corvallls ; Stanley 
E. Williamson; 11 months; $285,000 
UNIVERSITY OF OBEQON, Eugene; Sanford 8. 
Tepfer ; 10 months ; $88,200 

Sanford S. Tepfer; 1062-63 Academic 
Year ; 11 months ; $OS,QOO 
UNIV~~~SITY OB PENNSYLVANIA, Philadelphia ; 
3. F. Hazel ; 11 months ; $252,800 
UNIVERSITY OB PUERTO RICO, Rio Pledras; 
Marlano Garcia : 10 months ; $124,100 
RUTGEE& Taa STATB UNIVERSITY, New 
Brunswick. N.J. : Robert L. Swain: 11 
months ; $i85,OOd 
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AQ~C~LTU~AL AND T~CENICAL COLLEQE OI 
NOBTH CAROLINA. Greensboro: Georze C 
Boyal, Jr. ; 9 months, $9,750 - 
UNIVEMIITY oz AKRON, Akron, Ohlo; Mabe 
M. Bledlnger ; 0 months ; $8,680 
UNIVERSITY OP ALABAMA, University; Cl. L 
Seebeck, Jr. ; 0 months ; $20,820 
ALBANY STATN COLLEGE, Albany, Ga.; Wll 
Ram E. Johnson, Jr.: 9 months; $19,180 
ALB~ETUS MAQNIJS C~LLEOU, New Haven 
Conn. ; Florence D. Jacobson; 8 months 
)lO,S20 
ALBION COLLW~, Albion, Ylch. ; Paul H 
Carnell ; 0 months ; $11,470 
ALBBIQHT COLL~Q~, Reading, Pa. ; Richard 
J. Kohlmeyer ; 9 months ; $4,630 
Awgz~ UNIV~BSITY, Alfred, N.Y.; 1. Gor 
don Ogden ; 0 months ; $0,850 
ALL~~QH~NY COLLE~, Meadvllle, Pa.; Fred 
erlck H. Steen ; 6 months ; $8,090 
AXn8ICAN UNIVNESITY, Washington, D.C. 
Leo Schubert ; 0 months ; $22,200 
ANDB~WS UNIVIBBITY, Berrlen Springs 
Mlch. ; Harold 2. Jones ; 8 months ; $8,78( 
UNIVEBSITP OB ABIZONA, Tucson; Mlllare 
G.i;$u;; Ogonths ; $6,180 

$6,670 - 
Stelnbrenner ; 0 months ; 

ABIZONA STATS UNIVBIRSITY, Tempe ; Ernest 
E. Snyder ; 0 months ; $11,140 
UNIV~BSITX OB ARKANSAS, Fayettevflle ; 
Wflllam B. Orton ; 0 months ; $8.760 
AUSTIN PRAY STATS COLLWE, Clarksvllle, 
Term. ; William 0. Stokes ; 0 months ; $5,880 
BALDWIN-WALLACE Co~~eos, Berea, Ohio ; 
Dean L. Robb ; 0 months ; $4.590 
BALL STATE T~ACH~BS COLLEQ~, Muncie, 
Ind. ; P. D. Edwards ; 0 months ; $16,020 
BAMT Co~~aosl OF THE SACBED Hs~a~,Lake 
Foresf Ill.; 
$10,050 

Charlotte Dames; 0 months ; 

B~MIDJI STATN COLLEWJ, Bemldjl, Mlnn.; 
W. Richard Slinkman; 0 months; $5,070 
BOBTON COLLEON, Chestnut Hill, Mass.; 
Stanley J. Besusrka; 8 months ; $16,850 

Wllllam 0. Guindon ; 9 months ; $6,290 
BQWLINO G8zEN STATI UNIVEB~ITY, Bowling 
Green, Ohio ; W. H. Hall ; 9 months : $6.67(1 
BB~~KLYN COLLEGE, Brooklyn, N.Y.; Meyer 
Jordon ; 9 monthr : $6.060 
BROWN UNIVIBQ;TY,. Providence. R.I. ; 
Charles B. MacKay; 0 months; $6,220 
BUCHN~LL UNIVIESITY, Lewisburg, Pa. ; 
Wllllam K. Smith; 0 months; $6,740 

UNIV~BSITX OP BURPALO, N.Y.; Harriet F. 
MQntagUe ; 0 months ; $6,520 

Edith & Schneekenburger; 0 months ; 
$6,760 
BUTL~B UNI~VIDBSITX, Indianapolis, Ind. ; 
Harry E. Crull ; 0 months ; $0.750 
UNI~~BEP~Y OP CALIPOBNIA, Berkeley; CRC- 
ford Bell, L~Q Angeles; 8 months: $5,040 

ClIILord Bell, Los Angeles; 8 months; 
S6.660 ..,.__ 

Clifford Bell, Los Angeles ; 8 months; 
$6,540 

ClhYord Bell, Los Angeles ; 8 months; 
$4,240 
s4y8md Bell, Los Angeles ; 8 months; 
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Paul B. Johnson, Los Angeles; 8 months: 
$8,920 
CAPITAL UN~~~SITY, Columbus, Ohlo ; Clar- 
ence H. Helnke ; 0 months ; $6,870 
CFJNTENARY COLLEQPI, Shreveport, La. ; Vlr- 
glnla Carlton ; 0 months ; $6,766 
CBNT~AL MICEICJAN UNIVIESITY, Mount 
Pleasant; Malcolm H. Fllson; 10 months; 
$10,290 

Lauren G. Woodby ; 0 months: $22,040 
CENTRAL MISSOURI STATIU COLL~Q~, War- 
rensburg ; Charles E. Kelley ; 0 months; 
$8,110 
CBNTBAL STATI COLLEQB, Edmond, Okla.; 
Earl C. Rice ; 0 months ; $8,800 
UNIVBBSITY OF CHATTANOOQA, Chattanooga, 
Tenn. ; Kenneth A. Fry ; 9 months ; $8,020 

Kenneth A. Fry ; 0 months; $9,840 
UNIVIBSITY OF CINCINNATI, Ohlo ; I. A. Bar- 
nett ; 0 months ; $17,900 
THU CITY Co~~rnarm, N.Y.. N.Y.; W. I. Pear- 
man ; 9 months ; $10,570 

W. I. Pearman; 9 months $7,880 
UNlvzasiyn OP COLORADO, Boulder ; Burton 
W. Jones ; 0 months ; $9,100 

Newell Younggreu ; 0 months ; $11,170 
COLORADO COLLEQN, Colorado Springs ; Rich- 
ard G. Beidleman; 0 months; $6,136 
COLOaADo SCHOOL OI MINES, Golden ; James 
L. Hall ; 0 months $3,840 
COLOBADO STATQ COLLEQI, Greeley ; Albert 
J. Hendricks. Jr. ; 8 months ; $8,140 

0. W. Tollefson ; 4 months; $4,360 
CONNECTICUT COLLIPQE, New London ; Alice 
T. Schafer ; 8 months : $7.820 
UNIV~E~ITY 0~ CONN&TI&T, Storrs ; David 
J. Bllck : 0 months $12.670 
COaN& UNIVIDRBI&, Ithaca. N.Y. ; R. Wll- 
llam Shaw ; 0 months; $12,950 
DARTI~OUTH COLLDQI, Hanover, N.H. ; 
Charles J. Lyon ; 6 months: $4.620 
UNIV~BSITY OP DAYTON, Dayton, Ohio; K. 
C. Schraut : 0 months : $8.660 . 
UNIV~BSIT~ OF D~LAWABJ Newark ; John 
A. Brown ; 0 months ; $4,950 
D~PAUL UNIVDRBITY, Chicago, Ill. ; Wlllls B. 
Caton ; 0 months ; $12,870 
UNIVEaSITY OP DETROIT, Mich.: Lyle 1. 
Mehlenbacher ; 10 months ; $18,680 
DISTEICT OB COLUNIIIA TNACHIRS COLLEQI, 
Washington. D.C. ; Danlel B. Lloyd; 0 
months ; $8.400 
DOXINICAN COLLEQ~ OB SAN RAFAEL, San 
Rafael, Callf. ; 
$9,180 

Mary Augusta; 8 months ; 

DRAE~ UNIVIBSITY, Des Moines, Iowa ; Earle 
L. Canfleld : 0 months ; $15,570 
DElW UNIVBBSITY, Madison, N.J. ; Bernard 
Greenspan ; 8 months: $5,160 
EAELHAM COLLzQz, Richmond, Ind. ; Roland 
F. Smith; 0 months; $4,200 
~ASTDEN MONTANA COLLEQ~ OP H~DUCATION, 
Billings, George H. Gloege ; 4 months ; $4,120 

Oliver W. Peterson; 4 months: $5,110 

Fay~a~ NAEABIDNE COLLIPQII, Wollaston, 
; P. Calvin Maybury ; 0 months; 

$18,180 
EAST Tzz~s STATID COLLIQQ, Commerce; 
Charles 8. Rohrer ; 9 months; $12,020 



Bobert K. Williams ; 0 months; $7,810 
Emonx AND H~NUY COLL~QU, Emory, Va.; 
George M. Speed ; 9 months ; $4,220 
EMORY UNIV~USITY, Atlanta, (38. ; Charlee T. 
Lester; 7 months; $10.940 
BAI~FI~LD UNIV~RSIFY, Falrfleld, Conn. ; 
John A. Barone ; 0 months ; $10.230 
FsNN COLLEQB, Cleveland, Ohio; Walter R. 
Van Voorhis ; 8 months ; $12,980 
FLORIDA STATS UNIV~ESITP, Tallahassee ; 
J. Stanley Marshall : 0 months ; $11,760 

KANSAS STAR CoLLmQm 01 PITTSBUBQ ; R. Q. 
Smith: 0 months; $13,800 
KANEAB STATB TEACH~BS COLLaam, Emporia ; 
Ted F. Andrews: 8 months; $24,880 
KENT STATS UNIVIBSITY, Kent, Ohlo; Ken- 
neth B. Cummlns : 0 months : $8,630 

J. Stanley Marshall; 10 months ; $22,790 
J. Stanley Marshall: 10 months: $9,060 

UNIV~BSITY OP FLORIDA, Galnaavllle : 0. Ray 
Noggle: 10 months; $22,640 

Caspar Rappenecker, Jacksonville ; 0 
months ; $15,880 

Kenneth P. Kldd, Orlando ; 0 months; 
$16,320 

N. Eldred Blngham, Tampa ; 9 months; 
$28,710 
FORDEAM UNIVIIBBITY, N.Y.. N.Y. ; Charles 
J. Lewis ; 9 months ; $11.740 
Teypy;‘” AND MA~S~IALL C~LLEQB, Lancas- 

* Bernard Jacobon; 0 months; 
$16,840 * ’ 
G~OEQBTOWN UNIV~EIIITY, Washington, D.C. ; 
Matthew P. Thekaekara ; 0 months ; $10,816 
UNxvmasITy OB G~OEQIA, Athens ; Charles L. 
Koelsche; 0 months; $l&OOO 
GLASEBOEO STATB COLLIPO~, Glassboro, N.J. ; 
Warren 0. Roome; 0 months; $18,060 
HAMPTON INSTITUTE, Hampton, VB. ; Victor 
H. Flel@; 8 months; $18,800 
UNIV~UIIITP ow HAWAII, Honolulu ; Jimmie B. 
Smith; 6 mODthE; $10,430 
H~NDEIX Coxmom, Conway, Ark.: John PL 
Stuckey ; 0 months ; $16,200 
HOBAET AND WILLIAM SMITH COLLBIQ~S, 
Geneva, N.Y. ; Robert L. Belnert ; 8 months ; 
$8,620 
COLLEQlD OF THY HOLY CROSS, WoreeSter. 
Mass. ; John W. Flavtn ; 8 months ; $6,240 

Kenneth B. Cummlns; 9 months: $S,OBO 
KNOXVILLE COLLQQD, Knoxville, Tenn. ; Bob- 
ert H. Harvey ; 8 maaths; $0,050 
LAPAPETTB COLLrnQrn, Blaston, Pa.; B. IO. 
Rhoadw; B months; $6.640 
LAwRaNcm Coxmom, Appleton, Win. ; Robert 
M. Romenberg ; 0 months ; $9,740 
La MOYNIE COLLQQQ, Memphis, Term. ; W. W. 
Gibson; 0 months; $10,020 
Lawis AND CLABK C~LLIPQU, Portland, Oreg. ; 
Elvy Fredrickson: 0 months; $6,596 
LONQ B~ACII STAT~P COLL~QQ IPODNDATION, 
Calif. : John J. Baird: 0 months ; $11,666 
LOUISIANA CoLLaQm, Plnevllle ; Henry Dono- 
hoe; 9 months; $6.090 
L~IJISIANA STATS UNIV~BSITY, Baton Rouge ; 
Henry G. Jacob, Jr. : 0 months; $7,766 

Henry G. Jacob, Jr. ; 9 months : $12,070 
UNlVasSlTX OB LOUISVILLB, LoUiSVille, KY. ; 
Bruce B. Vance: 0 manths; $6,100 
LOYOLA U~ivmasiTn. New Orleans. La. : B’ A 
Benedetto : 9 months: $1,296 - ‘-’ 

F. A. Benedetto; 0 months: $8,290 
H. B Jollev : B months: t10.820 
John F. Kger; B months’; $&020 

MADISON COLLmQm, HarrIsonburg, Va.: J. 
Emmert Ikenberry ; 0 months ; $6,820 
MANCEIWIT%B CoLLmQm, North Manchester, 
Ind. ; Carl W. Ho11 ; 8 months; $0,860 
MANHATTAN COLLDQ~. New York, N.Y.: 
Arthur B. Kemper ; 8 months : $6,100 

Luke V. Tltone : 0 monthe: $11,270 
Bernard Alfred Welch ; 0 months ; $11,240 

MAIIQU~TT~ UNIVI~SITY, Milwaukee, Wlo. ; 
Arthur 0. Barkow ; 8 months; $8,790 

Robert C. Craig; 9 months; $11,170 
UNIVEESITY OP MABYLAND, College Park; 
Richard A. Good; 9 months; $16,6BO 

Willlam B1. HartDett; 8 months; $10,676 
HOLY NAM~B COI.LEQI, Spokane, Wash.: 
Mary Eugene Gautereaux ; 8 months ; $9,340 
HOWAUD PAYNI COLLQQB, Brownwood, Ter. ; 
Leonard R. Daniel: 9 months ; $2,600 

Leonnrd R. Danlel ; 0 months ; $8,050 
HUMBOLDT STATS COLLEQ~ FOUNDATION, 
Arcata, Cal@.; Orval M. Klose; 8 months; 
$8,040 
HUNT~E COLLEQ~, N.Y., N.Y. ; Jewel1 Hughes 
Bushey ; 0 months ; $14,696 
ILLINOIS INSTITUTU OF TDCHNOU)QY, Chl- 
cage ; Halm Reingold; 9 months; $60,660 

IXMACULAT~~ HEABT COLLRQB, Los Angeles, 
Callf. ; Eugene T. Spain; 0 months ; $5,116 
INCABNATBI WOBD COLLBQID, San Antonio, 
Tex. : Joseph Marie ; 0 months ; $10,806 
INDIANA C~NTBAL COLLEQB, Indianapolis ; 
Robert M. Brooker ; 0 months ; $7,680 
INDIANA STATIC TtIACxmUS COLLEQE, Terre 
Haute, Ind. ; John C Hook ; 8 months ; $7,356 

JOHN CABROLL UaIvmasITy, Cleveland, Ohio ; 

Henry B’. Blrkenhaner; 9 months: $3.966 

Howard Laster: 9 months; $20,740 
MABYLHU~ST COL~QQ, Marylhurst, Oreg. ; 
Mary Loretta Ann ; 8 months ; $6,440 
McNnms~~ STATI, COLLSIQ~, Lake Charles, La. ; 
S. M. Spencer ; 0 months ; $10,060 
Mlparp~is STATB UNlVmBslTY. Memphis, 
TenD. ; R. W. Johnson ; B months; $8,400 
UNIVBB~IT~ OF MIAXI, Coral Qables, Fla.; 
J. H. Curtis6 ; B months ; $18,850 
UNIV~ESITY OP MICEIQAN, Bsn Arbor; 
Charles Brumflel ; 0 months ; $11,460 
MIDDLN Tm~~mssmm Srmm C~LL~Q~, May- 
Creesboro ; J. Eldred Wiser ; 9 months ; $7,246 

MISSISSIPPI COLLEW, Clinton ; Archls H. 
Germany ; 0 months ; $16,790 

MI~~:~~IPPI SOUTHERN COLLQQE~, Hattles- 
burg ; Virginia Felder : 0 months ; CD,560 
MI~SI~SIPPI STATE UNIVFJE~ITY, State Cold 
lege; R. D. Boswell. Jr.; 0 months; $10,600 

UNlVmI~4lm OP Mrseooni, Colambia ; I%Arold 
Q. Fuller, Rolla ; 8 months ; $0,336 
MONTANA STATE UI~vaaalTY, Mieeonla ; 
WWIUII R. Ballard; 5 months; $19,696 

Jame.s W. Qebhart ; 0 months; $8,636 
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MONTCLAIB STATPI COLLI~QD, Upper Mont. 
clair, NJ. ; Max A. lobe1 ; 9 months ; $12,150 
MOUS~II~AD STATD COLL~GQ, Morehead, Ky. ; 
Wllliam B. Owsley; 9 months: $4,640 
MOUNT MARCY COLLBQE, Pittsburgh, Pa. ; 
Cornelius W. Kreke; 9 months, $8,625 

William A. Urlcchio; 8 months: $6.640 
MURRAY STATED COLL~Q~ FOUNDATION, Mur- 
ray, KY. ; Alfred Wolfson ; 9 months; 
$9.780 

UNW~PRSITY OF PENNSYLVANIA, Phfladelphia ; 
J. F. Hazel ; 9 months ; $12,300 
PBNNSYLVANXA STATE UNIVERSITY, Unlverslty 
Park ; Wllllam H. Powers ; 9 months ; $8,600 

William H. Powers: 10 months; $39,530 
UNIVERSITY OB PITTSBURQH, Pa.; Peter 
Gras ; 8 months ; $7,780 

NBBEASKA W~EL~YAN UNIVERSITY, Lincoln ; 
Walter R. French; 9 months; $1.630 

Walter R. French, Jr. ; 9 months ; $13,600 
UNIV~ESITX OP NEVADA, Reno ; 1. M. Beesley ; 
10 months: $15,460 

John C. Knipp ; 8 months ; $9,060 
PaAIRIa VIEW AQaIcuLTnBaL AND MECIIANX- 
CAL COLLEQE, Prairie View. Ter.; E. E). 
O’Banion ; 9 months ; $18,570 
UNIVERSITY OF PUERTO RICO, Rio Pledras; 
August0 Bobonis; 9 months; $14,480 

Leticia de1 Rosarlo; 9 months: $9.810 
Virgili Blagii, Jr.; 9 months; $9,230 

NBWABK COLL~~QID OP ENQINBEEINQ RBS~ABCH 
FOUNDATION, N.J.; Herbert Barkan; 9 
months ; $7,800 

P~anul~ UNIVERSITY, Lafayette, Ind. ; M. 
Wiles Keller : 9 months : $43,480 

Paul 0. HoUmann ; 9 months ; $4,430 
Charles Karen ; 9 months ; $3,670 

UNIVERSITY OP Nnw HAMPSHIBQ, Durham; 
Y. Evans Munroe: 9 months: $2.150 

Shepley L. Ross: 9 months: $13,470 
UNIVERSITY OF NEW MEXICO. Albuquerque ; 
Merle Mitchell ; 9 months ; $5,230 
Naw YORK UNIVERSITY, New York, N.Y.; 
Morris Kline ; 9 months ; $26,430 
UNIVEBSITX OB NORTH CAROLINA, Chapel 
Hlll; Sherwood Glthens, Jr.; 9 months; 
$5,080 

William A. White: 8 months: $8,300 
Hollis J. Rogers, Greensboro ; 9 months : 

Joseph D. Novak; 9 months ; $39,460 
QUaaN COLLEQQ, Flushing, N.Y. ; Nathan 8. 
Washton; 9 months; $12,790 
U~IvaasI~y OF R~DLANDS, Redlands, Calii. ; 
Paul R. Gleason; 8 months; $10,810 
Raan COLLEQE& Portland, 
Scott ; 9 months; $15,800 

Oreg.; Arthur F. 

RESBARCR FOUNDATION OF STATS UNIVEB- 
SITY OF NEW YORK, Albany: Emery L. Will, 
Oneonta ; 9 months ; $5,490 
RESEARCH FOUNDATION OF THB UNIVERSITY 
oB TOLEDO, Toledo, Ohio ; Archle N. Sol- 
berg; 9 months; $15,280 

$17,000 
H. V. Park, Raleigh ; 9 months ; $6,770 

NOBTA DAKOTA STATS UNIVEUSITY, Fargo; 
Joel W. Broberg; 9 months; $13,440 
NOBTEERN ILLINOIS UNIV~ESITY, DeKalb 
Loren T. Caldwell ; 8 months ; $8,600 
NOBTH~RN MICEIQAN COLLXIQD. Marquette : 
W. James Merry ; 8 months; $10.700 
NORTHLAND COLLBGID, Ashland, Wls. ; Jesse 
M. Caskey ; 8 months ; $14,850 
NOBTH TEXAS STAT~P COLLEQIP, Denton; 
Robert C. Sherman; 9 months; $15,400 
NOBTHWESTERN STATD COLLIPQI, Alva, Okla. ; 
J. Louis Bouchard ; 9 months ; $6,490 
NORTHWESTIWN UNIWRSITY, Evanston, III. ; 
E. H. C. Hlldebrandt ; 9 months ; $11,620 
NOBWICH UNIVERSITY. Northfleld, Vt. ; Ed. 
ward A. Race ; 8 months ; $3,060 
OHIO STATBI UNIVERSITY, Columbus ; William 
R. Riley; 9 months: $10,410 
UNIVERSITY OB OKLAHOMA. Norman ; Richard 
V. Andree ; 9 months ; $4,280 

RICKS CoLLaQa, Rexburg. Idaho; Merle R. 
Fisher; 9 months; $7,620 
UNIV~BSITY OB ROCHFISTEII, N.Y.; 
Monteau; 9 months: $8,500 

John J. 

ROCKHURST COLLEQE, Kansas Cl@, MO.; 
William C. Doyle ; 9 months ; $8,050 
RUTQERS, Tan STATE UNIVQ~SXTY, New 
t;;;s;ick, N.J. ; Joshua Barlaz ; 9 months ; 

Richard V. Andree ; 9 months ; $27,650 
UNIVERSITY OB OMAHA, Omaha, Nebr. ; Merle 
E). Brooks: 9 months; $20.820 

OB~DQON STATB COLLEBD, Corvallls ; Albert R. 
Poole ; 8 months ; $3,370 

W. D. Wilkinson; 9 months: $5,840 
OBBOON STATD SYSTEM OF HIGHER J&UCA- 
TION, Portland : J. Richard Byrne, Portland 
State College ; 9 months ; $4,190 

UNIVBBSITY 08 OR~QON, Eugene; A. F. 
Monrsund ; 8 months ; $3,700 

PACm COLLEQFJ, New York, N.Y.; Edwar< 
Rltter ; 8 months ; $13,920 

PAI AYSIBICAN COLLEQD, Edlnburg, Tex. 
Sidney 8. Draeger ; 9 months ; $10,340 

Joshua Barlaz; 9 mouths; $10,920 
SACRAMENTO STATI COLLEQ~ FOUNDATION, 
Callf. ; 
$18,970 

Stanley P. Hughart; 9 months; 

ST. CLOUD STATI COLLEQ~, St. Cloud, Minn. ; 
Harold Hopkins ; 5 months ; $3,220 
ST. JOSEPH CoLLEQa, West Hartford, Conn.; 
Maria Clare Markham; 9 months; $6,220 

ST. LOUIS UNXVERSITX, St. Louis, MO.; 
John J. Andrews; 9 months ; $3,990 

ST. MARY’S UNIVERSITY OF SAN ANTONIO, 
San Antonio, Tex.; 
months ; $9,110 

James F. Gray; 8 

ST. PETER’S COLLEQE, Jersey City, N.J.; 
Frank J. McMackin; 9 months; $9,450 
UNIVERSITY OB SAN FEANCI~CO, Calif. ; Ed- 
ward J. Farrell; 9 months ; $7,210 

SAN Josm STATE COLLBQ~ COBP., Calli.; 
Rodney 0. Anderson ; 9 months ; $18,270 

Laurence E. Wilson; 9 months; $13,160 
UNIVBBSITY OP SANTA CLARA, Santa Clara, 
Callf. ; Irving Sussman ; 9 months ; $28,500 

SARAII LAWE~NCE COLLIO~I, Bronxvllle. 
N.Y.; Edward J. Cogan; 8 months; $14,620 

UNIV~ESITY OF SCBANTON, Scranton, Pa. ; 
Joseph A. Rock ; 0 months ; $4,860 

Joseph A. Rock; 9 months; $4,360 

SHOBTER COLLI~Q~, Rome, Qa. ; Lewis Lippe ; 
9 months ; $13,510 
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SOUTH CABOLINA STATS COLLQ(II, Orange- 
burg ; George W. Hunter ; 9 months ; $30,470 
SOUTHEASTERN STATBI COLLIPQI, Durant, 
Okla. ; Leslie A. Dwight ; 9 months ; $5.630 

Ernest Sturch, Jr.. 9 months; $4,900 
SOUTHERN UNIVERSITY AQRICULTURAL AND 
MECFXANICAL COLLEGE, Baton Rouge, La.; 
Russell M. Ampey ; 9 months; 8,470 
UNIVERSITY OF SOUTHERN CALIFORNIA, Los 
Angeles ; John W. Relth ; 10 months. $13,820 

Paul A. White ; 9 months; $21.670 
UNIVDRSITX OF SOUTRWRSTERN LOUISIANA, 
Lafayette ; James R. Oliver; 9 months; 
$26,100 
SOUTHWESTERN AT MEXPHIS, Tenn. ; Jack U. 
Russell ; 9 months ; $4,430 

Arlo I. Smltb : 9 months ; $9,180 
STATS COLLEQE AT SALsal, Mass. ; Thomas I. 
Ryan; 8 months; $15,200 
STATS UNIVERSITY OR IOwA, Iowa City: 
Robert E. Yager ; 7 months ; $15,860 
STATBI UNIVERSITY OF SOUTH DAKOTA, Ver- 
million ; Theodore L. Reid: 9 months; 
$29,360 
STEPHEN F. AUSTIN STATE COLLIQB), Nacog- 
doches, Tex. : W. I. Layton, 9 months ; $7,280 
STETSON UNIVERSITY, De Land, Fla.; Gene 
W. Medlin ; 9 months ; $6,850 
TALLADEQA COLLEQE, Talladega, Ala. ; Cohen 
T. Simpson: 7 months; $5,000 
TEACHERS COLLEGE, COLUMBIA UNIVERSITY. 
N.Y., N.Y. ; Howard F. Fehr; 8 months; 
$14,600 
TEIMPLIU UNIVERSITP, Philadelphia, Pa. ; 
Leonard Muldawer; 9 months; $17.330 
TENNEZSSE~ AGRICULTURAL AND INDUSTRIAL 
STATBI UNIVEESITY, Nashville ; William N. 
Jackson; 9 months; $18,510 
TENNESSEE) POLXTEC~NIC INSTITUTI, Cooke- 
ville ; 0. B. Pennebaker ; 9 months ; $12.540 
UNIVERSITY OR TENNESSEE, Knoxville ; James 
M. Moore; 9 months; $11,200 
TEXAS WOMAN’S UNIVERSITY, Denton ; Har- 
old T. Baker; 9 months; $4,700 
UNIVERSITY OP TOLEDO, Ohio; Carroll E. 
Amos ; 9 months ; $0,410 
TRENTON STATBI COLLEOE, N.J.; Robert V. 
Price ; 9 months ; $10.850 
UNION COLLEQE AND UNIVERSITY, Schenec- 
tady, N.Y. ; C. W. Graves ; 9 months ; $17,720 
UNIVERSITY OF UTAH, Salt Lake City ; E. Al- 
Inn Davis; 9 months; $8,220 
VILLANOVA UNIVERSITY, Villanova, Pa. ; 
J. Bernard Hubbert: 9 months; $12.260 
VIBGINIA STATE COLLEGI, Petersburg ; Rlch- 
ard H. Dunn ; 9 months ; $7,970 

UNIVERSITY OF VIRGINIA, Charlottesville ; 
William C. Lowry ; 9 months ; $16,010 
WAKE FOREST COLLEQE, Winston-Salem, 
N.C. ; Ben M. Seelblnder ; 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. Welnnder ; 8 months ; $1,700 

WAY,U~ STATE UNIVERSITY, Detroit, Mlcb. ; 
William V. Mayer; 10 months; $8,180 

Harold T. Slabs ; 10 months ; $9,250 

WIUST~EN K~NTUCKX STATQ COLLE~B, Bowl- 
PI% oyoeen ; Ward C. Sumpter ; 9 months; 

WESTERN STATE COLLEQIO 01 COLORADO, Gun- 
nlson ; Theodore D. Violett ; 8 months ; 
$7,730 
WVESTBIBN MICHIQAN UNIVFJRSITY, Kalamasoo ; 
George 0. Malllnson ; 9 months ; $12,800 

George G. Mallinson ; 9 months ; $8,110 
WILLIAX JEWELL COLLRQQ, Liberty, MO.; 
Wallace A. Hilton ; 9 months ; $11,406 
WISCONSIN STATS COLLEQIO, Eau Claire; 
Narshall E. Wick ; 0 months ; $11.560 
WORCESTER POLYTECHNIC INSTITUTE, Mass. ; 
Richard F. Morton ; 9 months ; $13,460 
SAVIOR UNIVERSITY, New Orleans, La. ; Mary 
Veronica : 9 months ; $7,480 
YESHIVA UNIVERSITY, New York, N.Y.; Abe 
Gelbart ; 9 months ; $72,500 
YOUNQSTOWN UNIVERSITY, Youngstown, 
Ohio ; Clair L. Worley ; 9 months ; $5,460 

IN-SERVICE INSTITUTES FOR SECONDARY 
SCHOOL TEACHERS A N D ELEMENTARY 
SCHOOL TEACHERS 
UXIVERSITY OB HAWAII, Honolulu : Michael 
N. Frodyma ; 8 months : $7,080 

IN-SERVICE INSTITUTES FOR ELEMENTARY 
SCHOOL TEACHERS 
UNIVERSITY OF ALABAMA, University ; lsther 
J. Swenson; 9 months; $7,060 
AI\IERICAN MUSEUM OQ NATURAL Hrsms~, 
New York, N.Y.; Franklyn M. Branley ; 4 
months ; $2,730 
UNIV~RSITX OB ARIZONA, Tucson ; Arthur H. 
Steinbrenner ; 0 months ; $4,760 
ARKANSAS STATN TEACHERS COLL~QID. Con- 
way; 0. L. Hughes; 9 months; $5.630 
BRIDQRWATER COLLEQBI, Bridgewater, Vn. ; 
Harry 0. M. Jopson ; 8 months ; $6,006 
BUCKNELL UNIVERSITY, Lewisburg, Pa. ; 
Lester Kieft ; 9 months ; $5,600 
UNIVIXRSITY OP CALIFORNIA, Berkeley ; Cllf- 
ford Bell, Los Angeles ; 8 months ; $6,280 
UNIVERSITY OB COLORADO, Boulder ; James 
R. Wailes ; 8 months ; $5.640 
DELTA STATE COLLEGB. Cleveland, Miss. : 
Eleanor Walter& Meridian ; 9 mOuth8; 
$3,130 
DO~~INICAN COLL~~G~ OF SAN RAPA~L. San 
Rafael, Calif. ; Mary Augusta; 8 months; 
$4,330 
EAST TEXAS STATE COLLEQI. Commerce: 
Charles S. Rohrer; 0 months; $6,350 
FLORIDA STATE UNIVERSITY, Tallahassee; 
Eugene D. Nichols; 8 months; $6.460 
UNIVERSITY OA GEOEQIA. Athens ; Charles L. 
Koelscbe ; 9 months ; $4,620 
HU~IROLDT STATB COLLEQ~ FOUKDATION, 
Arcnta, Calif. ; Roy W. Tucker; 9 months; 
$6,820 
INUIANA CENTRAL COLLEQE, Indianapolls; 
Robert M. Brooker : 9 months ; $5,990 
KANSAS STATE COLLEQE OB PITTSBURQ ; Elton 
W. Cllne; 9 months; $6,230 
KANSAS STATE TEACHERS COLLEGE, Emporia : 
Ted F. Andrews ; 9 months ; $6,840 
KNOXVILLE COLLEQ~, Knoxville. Tenn. : Rob- 
ert 11. Harvey; 8 months; $6,840 
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]LLILLEBsvILLn STAT&I COLLUQ~. Mlllerevlllc 
Willlam B. Mcllwaalne; 0 months 

;;8:0 
NOBTEERN IGLINOI~ UNIVQESITY, DeKalb 
Eugene W. Hellmlch ; 9 months ; $6,770 
OBBOON STATS UNIVERSITY, Corvallls; A; 
bert L. Leeland ; 0 months ; $6,430 
UNIV~DESITY or PUQET SOUND, Tacoma 
Wash. ; Martin HI. Nelson ; 9 months ; $3,821 
RIIS~ARCH FOUNDATION OF TEI~D UNIV'BRBIT 
0~ TOLEDO, Ohlo ; Robert a. Bnell ; 9 months 
$6,000 
RHODE ISLAND COLLIQQ, Providence : Renat 
E. Leonelli ; 0 months ; $6,200 
SACEAMIQNTTJ STATS COLLEO~ FOUNDATIOI 
Callf. ; H. Stewart Yoredock; 0 months 
$6,080 
ST. AU~USTIN~‘S COLL~M, Raleigh, N.C. 
Prezell R. Robinson: 0 months; $6,160 
SAN Joss STATID COLLMD Coap., Callf. 
James R. Smart; 9 months; $6,870 
SHOUTER COLLQO~, Rome, Ga. ; Lewle Lipps 
0 months; $6,540 
SOUTBEASTERN STATB~ COLLEQE, Durant 
Okla. ; Leelle A. Dwight, 0 months ; $6,230 
STATID COLLEQID 01 IOWA, Cedar Fells; E 
alenadine Qlbb ; 0 months ; $5,360 
SYRACUSII UNXVEBSITY, N.Y. ; Robert B 
Davis; 0 months; $6,000 
TU~PL~ UNIVBR~ITY, Philadelphia, Pa. 
Herman C. Kranrer: 0 months; $6,140 
W~STIDBN KENTUCUY STATS COLLEQE, Bowl 
lng Green ; Tate C. Page ; 0 months ; $6,55( 
W~ST~D~N NICEI~AN UNIVERSITY, Kalamazoo 
George 0. bfallinson ; 9 months ; $6,830 

SUMMER INSTITUTES FOR COUEGE 
TEACHERS 

AYIEICAN UNIVIBBITY, Waehlngton, D.C. 
Leo Schubert ; 6 weeks ; $48,900 
ARIZONA STATS UNIVIURSITY, Tempe ; Oordor 
L. Bender; 6 weeks: $40,960 
UNIVEESITY OB ARIZONA, Tucson ; M. R. Bat, 
taccini : 10 weeks : 166.200 
BOWDO~N COLLEOD; &newick. Maine ; Dan 
1. Christie ; 6 weeks ; $51,400 
BUCKNELL UNIVERSITY, Lewlsburg, Pa. ; 
Charles H. Coder, Jr.: 6 weeba: $30,000 
UNIVERSITY 08 CALIFORNIA, Berkeley ; Qeorge 
Jura : 8 weeks : $23.800 
Co~oam STATQ UNIVDRSITY R~SKIABCE 
FOUNDATION, Fort Collins ; James R. Barton ; 
8 we&s; $58,500 
UNIVIWITY OB COLORADO, Boulder: Alec J. 
Kelso ; 10 weeks ; $58,000 
DUK~I UNIVBRSITY, Durham, N.C. ; Harold J. 
Hnmm; 5 weeks; $19,650 
BMORY UNIVIGBSITY, Atlanta, Ga. ; Wllllam 
& Jones ; 9 weeks ; $42,300 
Q~OEQIA IN~TXTUT~ OP !I!EICHNOLOOY, At- 
lanta ; James A. Stanfleld ; 6 weeks ; $52,100 
1~~1~01s INSTITUTE OP T~CENO~MY, Chl- 
cage; Peter Chlarnlli; 8 weeks; $40,900 
INDIANA UNIVXIESITY, Bloomington ; Wayne 
R. Lowell : 6 weeks ; $89,000 
IOWA STATE UNIVB~SITY. Ames; T. A. Ban- 
croft; 11 weeks; $84,900 

Glenn Yurphy ; 6 weeke; $46,166 
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LOUISIANA POLYTECHNIC INSTITUTE, Buston : 
lK. A. Nobles ; 0 weeks ; $37,675 

LOUISIANA STATU UNIVIURSITY, Baton Rouge ; 
Harry D. Richardson; 0 weeke; $26,600 
UNIVERSITY OP MICHIQAN, Ann Arbor; 
Lloyd Brownell : 8 weeks ; $22,800 

Melvin Levine ; 8 weeks: $18,200 
UNIVERSITY OF MISSOURI, Columbla ; Karl H. 
B)vans ; 8 weeks ; $63,400 
NDW MEXICO STATE UNIVERSITY, University 
Park ; El. L. Cleveland: 8 weeks; $56,800 
UNIVERSITY OP NOETH CAROLINA, Chapel 
Hill ; H. D. Crockford ; 6 weeks ; $56,500 

H. F. Robinson, Raleigh ; 6 weeke ; $44,100 
NOBTBWESTIBN UNIVDESITY. Evanston, Ill. ; 
Edward J. TaaEe : 6 weeks ; $80,500 
DAK RIDQ~ INSTITUTI OB NUCLIAB STUDIES, 
Oak Rldge, Term.; Ralph T. Overman: 6 
weeks ; $17,600 

Ralph T. Overman: 6 weeks; $17,600 
OKLAHOMA STATB UNIVEESITY OF A~arcn~- 
runs AND APPLIIDD SCIDNC~, Stlllwater; 
Iames H. Boggs ; 0 weeks ; $62,700 
UNIVIUE~ITY OF OKLAHOMA, Norman ; Horace 
8. Bllee; 8 weeks; $45,100 

Horace E. Hoffman ; 8 weeks ; $23,400 
3RDCON STATQ Co~~aom, Corvallle; A. V. 
Logan ; 6 weeks ; $48,950 
UNIVERSITY OB Oaaoo~, Eugene ; Richard W. 
Zastenholr ; 8 week8 ; $38,800 
R~NSSIDLA~B POLYTECHNIC INSTITUTIO. Troy, 
Y.Y. ; A. A. K. Booth ; 4 weeks; $22,000 
LTNIVIORSITY OP ROCHDSTER, N.Y.; John B. 
sureh ; 6 weeks ; $14,500 
UNIVERSITY OB SOUTHERN CALIBORNIA, Los 
kneelea ; Jay M. Savage ; 6 weeks ; $22,810 
ZTAN~ORD UNIV~BSITY, Stanford, Callf. ; 
Xoward S. Seifert; 6 weeks; $44,700 
~TwENS INSTITUTI OF TBCENOLOOY, Hobo- 
:en. N.J.; 
:44,&ioo 

Robert H. Seavy ; 6 weeks; 

WBACUS~ UNIVEREITY, N.Y.; M. W. Jennl- 
ion ; 6 weeks ; $14,500 
FULANll UNIVDBBITY, New Orleans, La.; 
‘oh K. Hampton, Jr. ; 8 weeks ; $18,200 
~AsAINoToN STATE UNIVDBSITY, Pullman ; 
idolph Hecht ; 6 weeks ; $a3,600 

‘UMMER INSTITUTES FOR JUNIOR COLLEGE 
iND COLLEGE TEACHERS 

JNIVBIRSITP OF A~XANSAS, Fayetteville ; 
L. C. Wray ; 6 weeks; $89,160 
JNI~BRSITY OB CALIFORNIA, Berkeley ; Peter 
C. E. Henricl, Los Angeles ; 8 weeks ; $68.400 

UMMER INSTITUTE FOR JUNIOR COLLEGR 
EACHERS 
VIWT~BN MICHIGAN UNIVERSITY, Kalama- 
00 ; Hasm Kruglak ; 6 weeks ; $33,660 

UMMER INSTITUTE FOR TECHNICAL INSTI- 
UTE AND JUNIOR COLLEGE TEACHERS 

INIVPRSITY OF HOUSTON, Texas ; Herbert H. 
‘urry ; 8 weeks ; $52,104 

UMMER INSTITUTE K)R TECHNICAL INSTI- 
UTE TEACHERS 

‘NIV~RSITY OF ILLINOIS, Urbana; Jerry 8. 
1obrovolny ; 8 weeks; $88,100 
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SUMMER INSTITUTES FOR HIGH SCHOOL AND 
COLLEGE TEACHERS 

UNIWWITT OF ALABAMA, University ; J. D. 
Mandll; 11 weeks; $68,800 
Gsoa~m WASHINQTON CABV~E FOUNDATION: 
Tuskegee Institute, Ala.; James H. 1. Hen 
derBOu ; 8 weeks ; $10,000 
UNI~~~XT~ OP HAWAII, Honolulu ; Sidney C 
Hslao ; 6 weeks; $15,600 
K~NYON COLLEOD, Gambler, Ohio: Eric 8. 
Graham: 7 weeks: 81.675 
MICHIQAN STATI, UNIV~U~IT~, East Lansing : 
Wayne Taylor ; 11 weeks ; $04,700 
MONTANA STATS Co~tmos, Boaeman; L. 0 
Binder, Jr. ; 5 weeks ; $56,275 
NEBRASKA Wss~sx~~ UNIVERSITY, Lincoln : 
Walter It. French, Jr. ; 8 weeks ; $64,400 
NO~TEW~~~ERN UNIV~RSI~X, Evanston, Ill. 
1. H. C. Hildebrandt ; 8 weeks ; $72,100 
PRINCETON UNIVE~X~Y, Princeton, N.J. : 
Joseph G. Bradshaw ; 6 weeks ; $46,700 
TUETS UNIVDRSITY, Medford, Mass. ; M. Keni 
Wilson; 6 weeks; $88,680 

SUMMER INSTITUTES FOR HIGH SCHOOL AND 
JUNIOR COLLEGE TEACHERS 

CLARK UNIVERSITY, Worcester, Mass. ; Johx 
S. Stubbe ; 6 weeks: $65,850 
COLORADO COLLII~BI, Colorado Spring8 ; Rich 
ard G. Beldlemau; 8 weeks; $87,800 
EAST TENNQBS~~ STATB COLLEGIC, Johusor 
City : Lester C. Hartsell ; 8 weeks ; $82,40( 
FLORIDA STATS UNXVDESITY, Tallahassee 
Grace C. Madsen; 8 weeks: $40,600 
HABVBY MUDD COLLEQ~, Claremont, Calif. 
Lloyd E. Maim; 6 weeks; $42,050 
MISSISSIPPI STATS UNIVQBBITY, State Co1 
lege; Clyde Q. Sheely ; 11 weeks; $121,80( 
UNIVERSITX OF MISSISSIPPI, University ; Noe 
A. Childreas ; 10.6 weeks ; $140,400 
UNIV~DREITX oa OKLAHOMA, Norman ; Horace 
10. Hoffman: 8 weeks ; $45,000 
OREIQON STATB COLLEOIO, Corvallls ; Albert R 
Poole : 8 weeks : $64.800 
RUTGERS, THS. ~TAW UNIVXIRSITX, Nev 
Brunswick, N.J. ; Emory P. Starke ; 6 weeks 
$82,150 

SUMMER INSTITUTES FOR HIGH SCHOOI 
TEACHERS 

ADQLPHI ~OLL~OE, Garden City, N.Y. ; How 
ard A. Itobinson ; 6 weeks : $111,800 
AQBICULTURAL AND MECBANICAL COLLBQ~ 01 
TQXAS, College Station: James G. Potter 
6 weeks; $79.800 
AW~ICULTUBAL AND TECHNICAL COLLEGE 01 
NOBTH CAEOLINA. Greensboro: Gerald A 
Edwarde; 6 weeks; $58,700 
AORICULTURAL AND TECHNICAL C~LLEQ~ 01 
NOBTH CAROLINA, Greensboro; Gerald A 
Edwards; 9 weeks: $58,100 
ALABAMA COLLKIQ~, Bfontevallo; Paul C 
Bailey : 10 weeks ; $90,000 

UNIWESITY OF ALABAMA, University; Julia] 
D. Mauclll: 11 weeks; $122,400 

U~~xvvnasrrx ox ALASKA COLLQQE; Wllllar 
B. Cashen ; 8 weeks ; $68,890 
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~LBANT STAR COLLDO~, Albany, Ga.; Alex- 
inder A. Hall ; 6 weeks: $49,800 
ALFBSD UNIVDESITX, Alfred, N.P. ; 1. Gordon 
Ogden; 6 weeks; $65,100 
~LLEQEPNY COLL~QU, Meadvllle, Pa. ; Robert 
0. Bugbee ; 7 weeks ; $68,706 
AMERICAN Mnsmnu OF NATURAL HIETOBI, 
New York, N.P. ; Bruce C. Hunter ; 6 weeks ; 
I29,lOO 
AI~~RICAN U~~vmtsrrx, Washington, D.C. ; 
Leo Schubert; 7 weeks ; $58,700 
ANTIOCR Co~wam, Yellow Springs. Ohio : 
James F. Corwln: 8 weeks: $84,800 
ARIZONA STATQ UNIVU~S~I~, Tempe; Valen- 
tine Galasyn; 8 weeks; $69,900 
UNIVERSITY OF ARI5ONA, Tucson ; aaillard 0. 
Seeley : 8 weeks; 878.400 

Arthur H. Stelnbreuner ; 8 weeks ; $64,480 
ARKANSAS STATM COLLIUQIP, State College: 
W. W. Nedrow ; 6 weeks ; $87,000 
UNIVBIBSITY OB ARKANSAS, Fayettevllle : 
Lowell F. Bailey ; 6 weeti ; $59,200 
ATLANTA UNIVE~SITX, Ga. ; K. A. Hugglns ; 
0 weeks; $68,400 
AUBURN UNIVERSITY, Auburn, Ala. ; Emeet 
Williams; 10% weeks; $79,100 

Ernest Williama; 19% weeks: $61,600 
BALDWIN-WALLACE COLL~QID. Berea, Ohio ; 
Dean L. Bobb ; 6 weeks ; $40,200 
BAYL~E UNIV~BSITY, Waco, Tex.; Bryce C. 
Brown : 8 weeks: 877.200 
BIEMINQEAM-SOUTE~RN COLLsom, Blrmfng- 
ham. Ala. ; Wiley 8. Rogers ; 8 weeks; 
$71,900 
ROARD OF RIDQBNTS OF WISCONSIN STATB 
COLLICQES, Madleon; Eugene It. McPhee; 6 
weeks ; $46,800 
BOSTON COLLEQ~, Chestnut Hill, Mass.: 
Stanley J. Beeusska; 6 weeks: $980 

Wllllam G. Gulndon, S.J. ; 6 weeks; 
820.760 
~O&XN COLLIIQ~, Bmnswick, Maine : Alton 
H. Guetafson ; 6 weeka: $87,400 

Samuel E. Eamerllng; 6 weeks: $87,400 
Reinhard L. Korgeu: 6 weeks: $60,600 
Noel C. Little; 6 weeks: $14,500 

BRADLEY UNIVEESITY, Peoria, Ill. ; A. Wayne 
McGaughey ; 6 weeks; $41,500 
BBOOKLYN COLL~QID, Brooklyn, N.Y. ; James 
Singer; 6 weeks; $84,800 
BROWN UNIVEBSITX, Providence, R.I.; Le- 
allyn B. Clapp; 6 weeks; $48,800 
BUCKNELL UNIVIESITY, Lewisburg, Pa. : I&s- 
ter Kieft ; 6 weeks ; $66,800 
UNIVEWITY OF BURIALS, N.Y.; Harriet F, 
Montague ; 6 weeks ; $48,750 
UNIV~IWITY or CALIFOBNIA, Berkeley ; Don- 
ald C. Bryant; 8 weeks; $10,000 

Mario Meneslnl ; 8 weeks ; $68,800 
Robert A. Rice; 8 weeks: $102,869 
Frnntlsek Wolf: 7 weeks: $56,800 
Clifford Bell, Los Angeles ; 8 weeks; 

$44,000 
William H. Meyer, Santa Barbara; 6 

weeks ; $61,700 
CABL~TON COLL~Q~, Northdeld, Mlnn. ; Ken- 
neth W. Wegner ; 6 weeks : $55,950 
CASB INSTITUTE OF T~cENo~~~T, Cleveland, 
Ohio ; Paul E. Guenther; 6 week8 : $58.106 
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CATHOLIC UNIV~REITY OF AMDRICA, Wash 
ington, D.C. ; Raymond W. Moller ; 8 weeks 
$61,700 

Henry P. Ward: 6 weeks: $41,200 
CATHOLIC UNIVEB~ITY OF PUDETO RICO, San 
ta Maria ; Joseph W. Stander, 8.X; I 
weeks ; $41,500 
C~NTML COLLEOD, Fayette, MO.; N. Chrla 
tlan Nielsen; 9 weeks: $38,500 
CSUWML MICEIQAN UNIVEREITY, MOUE 
Pleasant ; Carl A. Scheel ; 6 weeks ; $39,80( 
C~NTILAL STATIP COLLH~Q~, Wllberforce, Ohio 
Bernard H. Johnson ; 8 weeks : $32,500 
UNIV~BSITY OF CINCINNATI, Ohio; H. Davis 
Lipsich; 6 weeks: $51.900 
CITY CoLLEOs, New York, N.Y.; 
Kremer; 6 weeks; $50,100 

Chester B 

CUFLIN COLLBQIII, Orangeburg. S.C. ; 
ton D. Smith, Sr. ; 9 weeks: 174.700 

Hamp 

CLARKSON COLLEOS OF TECHNOLOQY, Pots 
dam, N.Y.; 
$86.100 

F. Gordon Lindsey; 8 weeks 

CLDXSON COLLEQ~, Clemson, S.C.; Floyd I 
Brownley, Jr. ; 6 weeks: $57,000 
COLBY COLLEQE, Watervllle, Mafne ; Wilfred 
J. Combellack; 6 weeks; $81,700 
COLORADO SCHOOL OB MINBIS, Golden; JameE 
L. Hall; 6 weeks; $46,100 
COLOBADO STATBI COLLEOQ, Greeleg; John A, 
Bee]; 8 weeks; $63,400 
COLO~DO STATQ UNIVERSITY RE~~ABCB 
FOUNDATION, Fort Collins ; John R. Olive ; 8 
weeks ; $53,800 

Qeorge H. Splittgerber ; 8 weeks : $5!5.100 
UNIV~~E~ITY OB COLORADO, Boulder f Charles 
R. Bitter; 7 weeks: $47.100 

John 1. Cleveland ; ‘8 weeks ; $600 
John M. Cleveland: 8 weeks: $55,200 
R. N. Keller; 8 weeks: $108,000 

UNIV~IISITY OB CONNECTICUT, Storrs ; Davlc 
J. Bllck; 6 weeks; $91,500 
CONVEUSIU C~LLEQ~, Spartanburg, S.C. ; Wal 
ter James Wyatt; 8 weeks; $73,200 
COENELL UNIVEBSITY, Ithaca, N.Y.; M. L 
Nichols ; 6 weeks: $44,050 

R. William Shaw; 6 weeks : $54,900 
DAVIS AND ELKINS COLLBIOII, Elkins. w. Va. : 
Louis 1. Mattison; 7 weeks; $67.000 

UNIV~E~ITY 01 DAYTON, Ohlo ; K. C. Schraut : 
6 weeks ; $33,900 

UNIVERSITY OB DILAWARID, Newark ; John A, 
Brown; 8 weeks; $70,300 
UNIVERSITY OB DETROIT, Mlchlgan ; Everette 
L. Henderson; 6 weeks $54,500 

DEAK~ UNIVERSITY, Des Moines, Iowa ; Rod- 
ney A. Rogers; 9 weeks: $69,655 

EARLHAM CoLLIDoa, Richmond, Ind. ; Murvel 
R. Garner: 6 weeks ; $25,400 

Laurence E. Strong ; 6 weeks ; $44,100 
P~AST TIOXAE STATS COLLEQ~, Commerce ; C. B. 
Wright; 6 weeks; $36,600 

EASTEBN ILLINOIS UNIV~CRSITY, Charleston ; 
Weldon N. Baker; 8 weeks: $76,500 

EASTBBN Naw MEXICO UNIVERSITY, Portales ; 
Ruth B. Thomas: 8 weeks; $77,500 

E~+~oBY UNIVIESITY, Atlanta, Ga.; Henry 
Sharp, Jr.; 6 weeks; $34,530 
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FAIBLIIGH DICKINSON UNIVEBSITY, Rother- 
ford, N.J. : Dolores Elaine Keller, Teaneck ; 
6 weeks ; $40,700 
FISK UNIVERSITY, Nashville. Term. ; Edward 
L. Maxwell ; 8 weeks : $82,400 
FLORIDA STATID UNIVERSITY, Tallahassee ; 
C. W. Edlngton: 8 weeks ; $19,000 

James E. Snover ; 8 weeks ; $32,800 
UNIVERSITY OB FLORIDA, Galnesvllle; W. T. 
Llpplncott ; 8 weeks ; $114,400 
FORDHAM UNIVERSITY, New York, N.Y.; 
Frederick L. Canavan, S.J. ; 6 weeks ; $47.500 
FORT HAYS KANSAS STATS COLLEQSI, Hags; 
Ward L. Sims; 8 weeks: $63,700 
FRANKLIN AND MARSHALL COLLEQE, Lancas- 
ter, Pa. ; 
$39,500 

Bernard Jacobson; 6 weeks ; 

John H. Mosi; 8 weeks; $52,900 
Richard I. Weller; 8 weeks : $54,712 

FURMAN UNIVEESITY, Greenville, S.C.; J. A. 
Southern; 6 weeks; $44.700 
GEORQ~ PEABODY COLLEOE) FOR TEACHERS, 
Nashville, Tenn. ; 
$122.800 

H. Craig Slpe; 9 weeks ; 

GEORQET~WN UNIVERSITY, Washington, D.C. ; 
Malcolm W. Ollphant; 8 weeks; $50,800 
GEORGE WASHINQTON UNIVERSITY, Washlng- 
ton, D.C. ; David Nelson ; 8 weeks ; $62.200 
~~EOBQIA SOUTHERN COLLEQD, Collegeboro ; 
Burtem J. Bogltsh; 6 weeks; %48,200 
QRAM~LINQ COLL~Q~, Grambling, La. ; Archie 
L. Laceg, Hunter College, N.Y.; 8 weeks; 
$54,200 
EAMILTON COLLEQB, Clinton, N.Y. ; Brewster 
A. Gere; 6 weeks: $53,700 
UNIVERSITY OR HAWAII, Honolulu ; Albert 
J. Bernatowlcz ; 6 weeks ; $69,900 
COLtBoa OB TFfE) HOLY CROSS, Worcester, 
Mass. ; 
$52,600 

John W. Flavln, S.J.; 6 weeks; 

John J. MacDonnell: 6 weeks: $54,900 
HOWARD PAYNE COLLEQE. Brownwood. Tex. ; 
Leonard R. Daniel; 6 weeks; $48,200 
HOWARD UNIVERSITY, Washington, D.C ; 
Marie C. Taylor; 8 weeks; $49,900 
HUMBOLDT STATE COLLEQID FOUNDATION, 
Arc&a, Callf. : 
weeks ; $61,100 

William M. Lanphere; 6 

HUNTER COLLEQE, N.Y., N.Y. ; Jewel1 Hughes 
Bushey ; 6 weeks ; $47,100 
HUSTON-TXLOTSON COLLEGE, Austin, Tex. ; 
J. H. Morton ; 6 weeks ; $47,100 
UNIVERSITY OB IDAHO, Moscow ; K. A. Bush ; 
8 weeks; $41,900 
ILLINOIS INSTITUTE 0B TECEINOLOQY, Chi- 
cago ; Halm Relngold ; 8 weeks ; $104,100 
UNIVERSITY OF &.LINOIS, Urbana, Ill.; Max 
Beberman ; 6 weeks ; $115,650 

Arnold M. Hartley ; 8 weeks ; $35,700 
[LLINOIS WESLEYAN UNIVERSITY, Blooming- 
ton ; Wayne W. Wantland ; 8 weeks; 
b73.300 
[NDIANA UNIVIDBSITY, Bloomington, Ind. ; 
Robert B. Fischer; 8 weeks: $51,700 

L. S. M&lung ; 4 weeks ; $27,400 
T. 0. Perry ; 6 weeks ; $32,200 
Paul Weatherway; 6 weeks: $39,100 
Marie S. Wilcox, Thomas Carr Howe High 

Ichool, Indlanapolls ; 6 weeks ; $50,000 



IOWA STATS UNIV&BSITY, Ames; Orlando C. 
Krelder : 6 weeks ; $92,900 
JOIINS HOPKINS UNIVERSITY, Baltimore, Md. ; 
Wllllam Kelso Morrlll. Sr. ; 6 weeks ; 
$70,000 
JIJNIATA COLLEQEY, Huntingdon, Pa. ; David 
Id. Hercules ; 6 weeks; $40,200 
KANSAS STATE COLLEQE OR PITT~BUXO ; R. 0. 
Smith; 8 weeks; $76,700 
KANS.~~ STATS TEACR~RS COLLEGE. Emporia ; 
Otto M. Smlth ; 12 weeks ; $229,050 
KANSAS STATE UNI~~CESITY OB AORICULTURE 
AND APPLIED SCIENCE, Manhattan; J. R. 
Chelikowskr : 8 weeks : 655.600 

Leonard -El Fuller ; 8 weeks ; $59,000 
UNIVPRSIT~ OF KANSAS, Lawrence ; Russell 
N. Bradt: 8 weeks: 3100.800 

Edward I. Shaw i 8 weeks ; $20,200 
KENT STATS UNIVERSITY, Kent, Ohlo; Keu- 
neth B. Cummins; 8 weeks; $67.500 
KENTUCKY RESEARCH FOUNDATION, Lexing 
ton ; John M. Carpenter ; 8 weeks ; $100,600 
KENYON COLLEGE, Gambier, Ohio ; 1. 8. Gra- 
ham ; 6 weeks ; $39,670 
KNOX COLLEGE, Galesburg, Ill. ; Herbert 
Priestley ; 6 weeks ; $52,000 

Rothwell Stephens; 6 weeks; $50,160 
L~KI~H UNIVERSITY, Bethlehem, Pa. ; Clar- 
ence A. Shook ; 6 weeks ; $45,400 
LOUISIANA STATQ UNIVERSXTY, Baton Rouge ; 
Benjamin E. Mitchell ; 9 weeks ; $421100 
UNIVERSITY OR MAIN& Orono; 9. H. Klm- 
ball ; 6 weeks ; $49,300 
MARQUQTTE UNIVEUSITY, Milwaukee, Wis. ; 
Raymond A. Bournlque : 8 weeks : $54,000 

L. J. Heider ; 6 weeks ; $35,000 
MARSHALL FOUNDATION, INC., Huntington, 
W. Va. ; Donald C. Martin ; 11 weeks : $900 
UNIV~ISITY OF MAHYLAND. College Park; 
Joshua R. C. Brown ; 7 weeks ; $84,200 
MIAMI UNIVERSITY, Oxford, Ohio ; Bruce V. 
Weidner ; 8 weeks ; $105,000 
MICRIQAN COLLEQ~ OB MINING AND Tmca. 
NOLOOY, Houghton ; Donald G. Yerg ; E 
weeks : $62,200 
MICHIGAN STATS UNIVERSITY, East Lansing ; 
Sherwood Haynes ; 11 weeks ; $67.825 

T. Wavne Porter. Hickory Corners: 3 
weeks: $38,600 
MIDDLE TENNESS~B~ STATW COLLEPB, MUP 
freesboro : J. Eldred Wiser: 11 weeks ; 
$100,700 ’ 
UNIVERSITY OF MINNESOTA, Minneapolis 
Frank Verbrugge ; 10 weeks : $113,250 

David W. French, Lake Itasca; 5 weeks; 
$20.400 

Francis A. Spurrell, St. Paul: 6 weeks; 
$14,500 
MISSISSIPPI SOUTH%XN C!OLLEO% Eatties- 
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 STATQ UNIVERSITY, Missoula ; 
Qorddon B. Castle; 8 weeks: $14,400 

James W. Gebhart ; 10 weeks ; $78,600 
William M. Myers ; 10 weeks ; $60,000 

MONTCLAIR STATEI COLLEOE, Upper Mont- 
clalr, NJ. ; Max A. Sobel ; 6 weeks ; $72,900 

MORQAN STATQ COLLEQIP, Baltimore, Yd., 
Thomaa P. Fraser; 6 weeks; $60,700 
MURRAY STATQ COLLE~~P FOUNDATION, Mur- 
ray, KY. ; Alfred M. Wolfson; 8 Weds ; 
$80.900 
UNIVEESITY OB NQBRASKA, Llncoln ; John R. 
Demuth ; 8 weeks ; $83,200 

Walter 1. Mientka ; 8 weeks ; $39,600 
UNIVERSITY or NEVADA, Reno; R. N. Tamp 
8011; 6 weeks ; $48,360 
UNIVERSITY OF NW HAI~PSAIBS, Durham: 
Harold A. Iddlea; 8 weeks; $86,600 

Sheplep L. Ross: 8 weeks ; $74.700 
NEW MDXICO H~ELANDE UN1vmu31TY, Las 
Vegas ; Vera Usdln ; 5 weeks ; $24,200 
UNIVEFIBITY OF Nnw Mnx~co, Albuquerque; 
Frank C. Gentry ; 8 weeks ; $64,900 

Loren D. Potter; 0 weeks; $21,300 
NOSTH CABOLINA COLLEGS AT DURHAM, i)Ur- 
ham ; Wllllam H. Robinson ; 6 weeks; 
$78,300 
UNIVB~~SITP oa NOETH CAROLINA, Chapel 
Hill; Roy L. Ingram ; 6 weeks ; $38,400 
NORTH DAKOTA AQRICULTURAL COLLloOB, 
Fargo ; F. L. Minnear ; 8 weeks ; $97.900 
UNIV~~SI~~ OF NORTH DAKOTA, Grand 
Forks ; J. Donald Henderson ; 8 weeks; 
$79,700 
NORTH TEXAS STATQ COLLIWID, Denton ; Rob- 
ert C!. Sherman ; 0 weeks : $33,700 
NO~TH~PEN MICHIQAN COLLBQQ, Marquette ; 
Luclan F. Hunt; 6 weeks; $60,450 
NOBTHWBSTERN STATQ COLLEO~ OF LOUISI- 
ANA, Natchitoches ; George A. Stokea; D 
weeks ; $65,600 
UNIVBRSITY cm NOTRS Dawn, Notre Dame, 
Ind.; Arnold E. Ross ; 7 weeks; $107,000 
OAK Rmca INSTITUTS OF NUCLEAII STUDI% 
Oak Ridge, Term. ; Ralph T. Overman; 4 
weeks ; $31,300 
OBI~LIN COLLHIGIU, Oberlin, Ohlo; Wade 
Ellis ; 8 weeks ; $104,400 
OCCID~DNTAL COLLEQ~, Los Angeles, Call& ; 
Patrick H. Wells ; 6 weeks ; $40,100 
OHIO STATE UNIVBRSITY, Columbus ; Robert 
C!. Fisher ; 8 weeks ; $79.800 

John S. Rlchnrdson ; 8 weeks ; $78,300 
OHIO UNIV~~ITY FUND INC., Athens ; Law- 
rence P. Eblln ; 6 weeks ; $57,900 
OHIO WESLPAN UNIVERSITY, Delaware ; WD 
Ram D. Stull ; 8 weeks ; $82,500 
OKLAHOMA BAPTIST UNIVERSITY, Shawnee ; 
J. 0. Purdue ; 8 weeks ; $42,400 
OKLAHOMA STATID UNIVEBSITY, Stfllwater ; 
James H. Zant ; 8 weeks ; $67,400 
UNIV’BBSITY OB OKLAHOMA, Norman ; Horace 
A. Bllss ; 4 weeks ; $40,300 

Horace H. Bliss; 8 weeks: $38.700 
Horace H. Bliss ; 9 weeka ; $82,700 

OILSQON STATQ COLLEQE~, Corvallls; Stanley 
HI. Williamson ; 8 weeks ; $65,600 
UNIV~ISITY OF ORQ~ON, Eugene; Robert W. 
Morris ; 8 weeks ; $94.580 

A. F. Moursund; 8 weeke ; $63,600 
UNIVERSITY OF THB PACIFIC, Stockton, 
cam. ; Alexander Vavoulla ; 10 weeka; 
$75,200 
UNIVEBSIT~ OF PQNNSYLVANIA, Philadelphia ; 
J. F. Haal ; 6 weeks ; $80,500 
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PIIILAD~L~IIIA COLLEXW OB PHARMACT ANI 
SCIBIVC~, Pa.; Arthur Osol; 6 weeks, 
$28.260 
UN;vEIlsI~Y OP PITTsBuEQB, Pa.; John C. 
Knipp ; 6 weeks ; $31,800 
PBAIEI~ VIEW AOBICOLTUBAL AND MECHANI. 
CAL Co~~sas, Prairie View, Tex.; E. Bl, 
O’Banion ; 6 weeks ; $50,900 
PBINCXDTOX UNIVEBMTY, Princeton, N.J.; 
Joseph 0. Bradshew; 6 weeks; $40,660 
UnrvsusI~r OF Pnsa~o RICO, Rio 
Auguato Bobonls : 8 weeks: $91.800 

Pledrae; 

Jore A. Ferrer-Mange; Mayeguea ; 6 
weeks : 818.800 

Yerleixo bercle ; 7 weeks : $57.800 
PURDUIO UNIYIIEBITY, Lafayette, ina. ; John 
Ill. Chrlstien : 6 weeks : $14.500 

D. A. Davenport ; 8 weeks ; $600 
M. Wiles Keller; 8 weeka; $69,800 
R. W. Lefler ; 8 weeks : $600 
R. W. Lefler ; 8 weeks ; $41,6OO 
J. D. Novak ; 8 weeks ; $69,700 

RANDOLPH-MACON WOMAN'S 
Lynchburg, Va. ; 

COLLmKm, 

weeks ; $60,600 
Helen L. Whidden; 6 

RnsD COLLsQs, Portland, Greg. ; Frederick 
A. Courts ; 8 weeks ; $39,600 

Burrowes Hunt ; 8 weeks ; $71,000 
Arthur H. Llvermore ; 6 weeks ; $43,350 

R~sl~nsca FOUNDATION OF STATIO UNIV~E- 
81Tp OF Nsw YOs& Albany ; M. Ira Dubine ; 
6 weeks; $39,000 

Edgar W. Flinton ; 6 weeks: $48,300 
RESIDA~CH FOUNDATXON OF TAG UNIVEQSITY 
OF TOLEDO, Ohio; 
weeks ; $62,000 

Archle N. Solberg; 8 

UNIVBQSITY OB RHODA ISLAND, Klngston; 
Elmer A. Palmetier; 6 weeks; $41,800 
UNI~~BSIT~ OB ROCE~ST~B, N.Y.; John J. 
Nontean ; 6 weeks ; $51,700 

John J. Montean ; 6 weeks ; $40,000 
John J. Montean ; 6 weeks ; $49,100 

RUTQEBS, TEE STATS UNIVQBSITY, New 
Brunswick, N.J. ; 
6 weeks ; $41.600 

Raymond M. Mangenell ; 

Richard K. Obson ; 6 weeks ; $40,000 
Paul 0. Pearson : 6 weeks ; $41,600 
Robert L. Sells ; 7 weeks ; $46,900 

ST. AUQQSTINE%I COLLOOB, Relelgh, N.C.: 
Jederg Qipeon ; 6 weeks ; $60,200 
B&NT CLOUD STATB COLLDQIO, St. cloud, 
Ninn. ; Harold Hopkins; 5 weeks; $60.000 
ST. LOUIS UNIVBRSITY, MO. ; Francis Regan ; 
6 weeks; $49,560 
COLLEO~ OR SAINT THOMAS, St. 
Martin Allen ; 6 weeks ; $24,600 

Paul, Minn. ; 

SAN Joss 8TATD COLLEOQ, San Jose, Calif.; 
Max Kramer ; 6 weeks ; $49,000 

Charles EL Smith, Jr. : 6 weeks; $600 
UNIVERSITY OF SANTA CLAEA, Santa Clara, 
Callf’. ; Alvin M. White ; 6 weeks ; $48,700 
S~TON HILL COLL~OC~, Greensburg, Pa.; 
Sister Mary Thaddeua; 6 weeks; $43,OOO 
SETON HALL UNIVQRSITY, South Orange, 
N.J. ; F. Leo Lynch, Jr. ; 6 weeks ; $34,100 
8IMLIONS COLLSQS, Boston, Mass. ; Phlllp M. 
Richardson ; 6 weeks ; $24,700 

SOVTEI CABOLINA STATB Co~~actxt, Ornnge- 
burg ; Algernon 9. Belcher ; 8 weeks ; $58,3OO 

UNIVERSITY OF SOVTE CAROLINA, Colnmbla ; 
W. L. Williams; 8 weeks ; $82,6OO 

SOVTH DAKOTASCHOOLOFMII~~~ ANDTECH- 
NOLOOY, Rapid City ; Howard C. Peterson ; 
8 weeks; $128,900 
SOUTH DAKOTA STATD COLLEQD, Brookiugs; 
Kenneth El. Howard : 8 weeks; $63,6OO 
SOUTH~ASTEEN STA& COLLDQIO, Durant. 
Okln. ; Leslie A. Dwlght ; 8 weeks ; $69.600 
SOUTHEBN ILLINOIS UNIV~ESITY, Carbondale ; 
Norton R. Kenner ; 8 weeks ; $51,900 

I. L. Shechmelster ; 8 weeks ; $61,8OO 
SOVTHBIIN MPTHODI~T UNIVERSITY, Dallas, 
Tex. ; Joe P. Harris, Jr. ; 6 weeks ; $30,100 
SOVTHERN UNIVDESITY, Baton Rouge, La.; 
Leon R. Roddy ; 8 weeks ; $66,9OO 
UNrvensxTy OP SOI~THWE~TE~N LOUISIANA, 
Lnfayette; James R. Oliver; 9 weeks; 
$56.200 

James R. Ollver ; 9 weeks; $47,700 
SOVTRWBBT~EN STAT= COLLIPQ~, Weather- 
ford, Okla. ; 
$50,600 

Earl A. Reynolds; 8 weeka ; 

UNIVERSITY OIF THE SOVTE, Sewanee, Tenn. : 
H. Malcolm Owen; 8 weeks: $57,500 
ST~NBOI~D UNIVBIRSITY, Stnnford, Calii. ; 
Harold N. Bacon; 6 weeks; $51,600 
STATS COLLEGE OF IOWA. Cedar FSllS; Irvin 
H. Brune ; 8 weeks ; $SO,boO 

Dorothy C. Netala ; 8 weeks ; $37,600 
STAT~I UNIVERSITY OP SOVTH DAKOTA, Ver- 
mllllon ; C. R. Estee : 8 weeks : $77,600 

M. N. Hesse : 8 weeks ; $64,700 
STEPIIEN F. AVSTIN STATE C~LLIPQE, Nacog- 
doches. Tex. : E. L. Miller ; 6 weeks ; $31,000 
STIGTSON UNIVDESITY, De Lend, Fla.; Gene 
W. Nedlln ; 8 weeks : $62.400 
STBVENS INSTITUTE -& &CHNOMBY, Hobo- 
ken, N.J. ; 
163,100 

Robert H. Seamy ; 6 weeks ; 

SYRACVSE UNIVEBSITY, N.Y.; William R. 
Fredrickson ; 6 weeks ; $450 
TINNESSI~ AQRICVLTVBAL AND INDVSTBIAL 
STATS UNIVEBSITY, Naahvllle ; Rutherford H. 
Adkins; 8 weeke: $61,500 
T~NNESSBI~ POLYTICHNIC INBTITIIT~. Cooke- 
ville ; 0. B. Pennebeker ; 8 weeks ; $92,200 
UNIVERSITY OF TENNIOSS~ID, Knoxville ; Edger 
D. Eaves ; 8 weeks ; $62,500 
TBXAS CHBISTIAN UNIVIU~SITY, Fort Worth ; 
El. R. Alexander; 6 weeks ; $94,100 
TEXAS SOVTH~BN UNIVEBSITY, Houston ; 
Robert J. Terry : 12 weeks ; $93,500 
TDXAS TECHNICAL COLLEQB, Lubbock ; 
Charles L. Riggs; 6 weeks; $46,300 
UNIVEBSITY OF TEXAS. Austin; Addison IU. 
Lee ; 9 weeks ; $114,775 
TEXAS WOMAN’S UNIVERSITY, Denton ; 
Harold T. Baker; 9 weeks ; $21,300 

Harlan C. Miller ; 6 weeks ; $38,700 
I’HIBL COLLEOs, Greenville, Pa.; Bela 0. 
Kolossvar~ ; 6 weeks; $61,300 
~!u&%I UNIVEBSI’II. Medford, Mass.; M. 
Kent Wflson ; 6 weeks ; $43,600 

I?vL~N~ UNIVERSITY, New Orleans, Le.; 
Joseph IU. Gordon ; 9 weeks ; $59,4OO 
UTAH STATIP UNIVIU~SITY, Logan ; Joe Elich ; 
LO weeks ; $79,550 
UNI~~ESIT~ OF UTAH, Salt Lake City ; E. 
Bllen Davis ; 7 weeh : $61,8OO 

Thomas J. Permley ; 10 weeks; $83,6OO 
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VABSAB COLLIGB, Poughkeepsle, N.Y. ; A. 
Scott Warthin, Jr. ; 6 weeks; $37,700 

UNIVEXSITY 08 VERXONT, Burlington; N. 
James Schoonmaker ; 7 weeks ; $67,000 

Nelson L. Walbridge; 8 weeks; $67,800 
VIBGINIA STATIO COLLEGBI. Petersburg ; Blch- 
ard H. Dunn ; 8 weeks ; $96.800 
UNIV~BSITY OB VIIIUINIA, Charlottesvflle ; 
James W. Cole, Jr. ; 8 weeks; $79,300 
WAKE FOREST COLLEGB, Winston-Salem, 
N.C. ; Ivey C. Gentry ; 6 weeks ; $55,220 
WA~HINGTUN STATB UNIVERSITY, Pullman ; 
Alfred B. Butler; 8 weeks ; $90,600 
UNIVERSITY OF WASHINGTON, Seattle ; Rich. 
ard H. Flemlug ; 9 weeks ; $42,700 

1. C. Llngafelter ; 6 weeks; $32,300 
L. A. Sanderman; 8 weeks; $61,400 

WAPN~ STA!~B UNIVEBSITY, Detroit, Mlch., 
Walter Chavln ; 8 weeks ; $19.000 

Karl W. Folley ; 8 weeke; $66,700 
WESLBYAN UNIVERSITY. Middletown, Conn. ; 
Joseph 8. Daltry ; 6 weeks ; $478 
WESTEUN KENTUCKY STATS COLLQGB, Bowl, 
ing Green ; Ward C. Sumpter; 8 weeks 
$81,600 . 
WBSTBEN NICXIIGAN UNIVERSITY, Kalama 
EOO; James H. Powell; 6 weeks: $59.400 
WEST~IN Bsssevs UNIVERSITY, Cleveland 
Ohio ; Wlllinm N. He&on; 11 weeks 
$119,000 
WBSTBBN WASHINGTON COLLEOBI 08 EDVCA 
TION, Bellingham ; Sheldon T. Rio ; 8 weeks 
$49,200 

;;;~vgaoolp WILLIAM AND NABY, Willlams 
* Melvin A. Plttman; 8 weeks 

$lIs:616. ’ 
WISCONSIN STATB COLLQOB, River Falls 
Theodore Setterqulet : 8 weeks ; $51,800 

Joseph W. Horton ; 8 weeks ; $36,700 
Richard J. Delorlt; 8 weeks; $39,900 

UNIVERSITY OR WISCONSIN, Nadlson ; Rober 
A. Jaggard, Milwaukee: 8 weeks: $61,701 
WITT~NBERG UNIVERSITY, Sprlngfleld, Ohio 
Norman 1. Dodson : 8 weeks : $44.600 
WORCESTER POL.YTE&NIC IN~T~TV&BI, Worcea 
ter, Mass. ; Rlchnrd F. Norton; 8 weeks 
$81,600 

I- 

UNIVERSITY OB WYOMING, Laramle; Carl A 
Cinnamon ; 8 weeks; $20,400 

Samuel W. Hnrding ; 10 weeks : $DQ,OO 
W. Norman Smith ; 5 weeks; $41.600 

YALE UNIV~E~ITY, New Haven, Conn. ; Stuar 
R. Brinkley ; 6 weeks; $88,160 
YBSHIVA UNIVEPSITY, New York, N.Y.; Ab 
Gelbart; 8 weeks; $46,000 

SUMMER INSTITUTE FOR JUNIOR AND 

SENIOR HIGH SCHOOL TEACHERS 

UNIVDB~ITY or CALIPOBNL~, Berkeley; Joh 
H. Chllcott, Santa Barbara; 6 weeka 
$M,899 

n 
1: 

SUMMER INSTITUTES FOR JUNIOR HIGH 

SCHOOL TEACHERS 

BOWLING asss~ STATD UNIV~ESIT~, Bowllul 
Green, Ohlo ; Bruce R. Vogell; 5 weeks 
$42,200 

C&sLsMN COLLE~OS, Northfield, Minn. ; Rob 
ert T. Mathews; 6 weeks; $46,469 
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~IDNIXAL CONN~CTICVT STATS COLLmQm, New 
3rltain ; Richard L. Mentaer ; 6 wwka; 
~49,400 

COLGATE UNIV~BBITY, Hamilton, N.Y. ; Oran 
D. Stanley; 6 weeks; $68,900 

:OLVZUBIA UNIVDRSITY, New York, N.Y.: 
Frederick L. FitspatrIck ; 6?4 weeks ; 
po,300 

DEPAUW UNIVERSITY, Qreencastle, Ind. ; 
Don&Id J. Cook; 6 weeks: $44,400 
EASTERN MICHIGAN UNIVERSITY, Ypsilanti ; 
lames AL Barnes; 6 weeks; $60,800 
BOPU COLLEQQ, Holland, Mich.; Jay B. 
Folkert ; 6 weeke ; $42,100 
[NOIANA STATB Tsilc~iss~ COLLEQD, Terre 
Kaute ; John C. Hook ; 10 weeks: $89.800 
[NT~R A?&I~ICAN UN~V~PRSITY OF Pvmsn, 
Rrco, San German : Ismael Vale5 ; 7 weeks ; 
~45,900 

[OWA STATS TBACEBIES COLLEQD, Cedar Falls ; 
Dorothy C. Matala; 8 weeka; $61,000 
KANSAS STATE COLL~QU OP PITTS~VBQ; 
Margaret B. Parker; 8 weeks; $54,300 
Los ANGELES STATB COLLEGE FOUNDATION, 
Calif. ; Wesley 0. Griesel ; 8 week; $62,700 
MACALEST~R COLLEQD, St. Paul, MInn. ; Bus- 
sell B. Hastings; 8 weeks: $72,900 
UNIV~PBSITI OF MABXLAND, College Park: 
Stanley B. Jackson; 6 weeks; $34,300 
UNIVERSITY OB MICHIGAN, Ann Arbor; 
Joseph N. Payne ; 6 weeks : $60,000 
SACUAM~PNTO STATB COLLIPQ~ FOUNDATIOIP, 
cn1ii. ; Carl 1. Ludwig: 6 weeks; $60,800 
RESEARCH FOUNDATION OP STATE UNIV~~EI- 
TY 08 Nnw YORK, Albany: Alexander G. 
Major, Potadam ; 6 weeks; $62,989 
SAN Jose STATE COLLEQ~, San Jose, Calif.; 
Leonnrd I. Holder ; 6 weeks ; $47,800 
SOUTHEBN OB~QON COLLEQIP, Ashlaud ; Irene 
Hollenbeck; 6 weeks; $40,826 

SOVTHW~ST MXSSOUEI STATIP COLL~Q~, 
Springfield; Carl V. Fronabarger; 6 weeks; 
$28,400 

SYIIACVS~ UNIVERSITY. N.Y.; Bobert B. 
Davis; 6 weeks; $49,160 
UTAE STATS UNIVEUSITY OF AGEICVLTVR~ 
AND APPLIED SCIENCP, Logan; Nevllle C. 
Hunsaker; 10 weeks: $80,800 
VALPAEAISO UNIVIBSITY, Valpsraleo, Ind. ; 
Arthur E. Hallerberg ; 7 weeka ; $41,000 
WASHBURN UNIVERSITY OB TOPIDKA, Kflua; 
Laura 2. Greene; 8 weeks ; $64,900 
WEST VIBQINIA WESLEYAN COLL~Q~, Buck- 

hannon ; Willlsm A. Hallam ; 6 weeke: 
$55,000 

WESTERN MICI~IQAN UNIVERSITY, Kslsmluoo : 
George Q. Malllnson; 8 weeks; $48,800 
WISCONSIN STATB COLLEQID, Nau ClfLiI’e: 
Chester P. Olson ; 8 weeks ; $87,900 

SUMMER INSTITUTES FOR ELEMENTARY 

SCHOOL TEACHERS 

AEIZONA STATB UNIVBESITY, Tempe; Theo- 
dore W. Munch; 6 weeks: $31,300 
BQU)IT COLLEQB, Belolt, WiS. ; John L. 
Bleater; 8 weeks; $45,869 
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~~IFCIIWXU~-SODTE~BN COLL~O~, Birmtug 
* Hoyt M. Kaylor; 8 weeka 

s27,ioo .’ 
UNIVIDR~ITI 01 Bnsrrro, Buffalo, N.< 
Edith R. Bchneckenburger ; 8 weeks ; $32,961 
DDPAUW UNIVYIRSITY, Qreencastle, Ind. 
Donald J. Cook ; 6 weeks ; $25,800 
EABTEBN MICHIGAN UNIVERSITY, Ypsilanti 
Albert W. Brown ; 6 weeks: $35.000 
UNIVDRSITY OF FLOBIDA, Qalu&llle; G, 
?darian Young ; 8 weeks; $44,200 
UNIVERSITP oy ILLINOIS, Urbana; David A, 
Page ; 8 weeks ; $46,600 

NlpW Jmu~xy STATID SCEOOL OP CONS~PBVA- 
TIoN. Brauchville ; James Cruise, Trenton ; 
6 weeks; $32,400 

N~RTH~BN ILLINOIS UNIVLX~SITY, DeKalb ; 
Frederick W. Rolt ; 8 weeks ; $44,800 
NoaruEaN MICHIGAN COLLE~~P, Marquette ; 
Henry 8. Heimonen ; 6 weeks; $35,000 
UNIvmaa1TX OP OEX~ON, Eugene; Edwin 

Ebbighausen ; 8 weeks ; $42,200 
G. 

PENNSYLVANIA STATID UNIVBBSITY, Unlver- 
eiM& 2Fork; H. Seymour Bowler; 6 weeks ; 

PEAIBI~ VIEW AGRICULTURAL AND MECHAN- 
ICAL COLLmoa, Prairie View, Tex. ; 
Glover ; 6 weeks ; $28,700 

Israel E. 

RUTOlcIl8. THE STATS UNIVERSITY, New 
Brunswick, N.J. ; Robert L. Swain ; 6 weeks ; 
$36,500 
COLLsQlo OB ST. CATRERINS, St. Paul, Mlnn. ; 
Sister Seraphim, C.S.J. ; 6 weeks ; $30,600 
SAN FSRNANDO VALLEY STAT~O COLLEQR 

FOUNDATION, Northrldge, Calif. ; Ruth L. 
Roche ; 6 weeks ; $32,300 
SOUTHEASTWIN STATS COLLEOE 

Okla. ; Leslie A. Dwight; 4 week: ; $$j% 
UNIVERSITY OP TEXAS, Austin; w. T. GUY, 
Jr. ; 6 weeks ; $31,100 

SPECIAL GRANTS IN SUPPLEMENT TO 
SUMMER INSTITUTES 

1960 

A~R~ULTURAL AND MECHANICAL COLLEQ~ OP 
TEXAS, College Station ; James G. Potter; 
12 weeks: $3,750 
BOSTON UNIVEESITY, Mass.; George P. FUL 
ton ; 6 weeks : 31.800 
CBINTRAL MISSOURI STATB COLL~GBI, Warrens- 
burg; Sam B. Hewitt ; 10 weeks ; $10,900 
CoLos~uo STATIC UNIVERSITY RESEARCH 
FouNuATION, Fort Collins; John J. Farls; 
8 weeks; $13,250 

UNIVERSITY OF DETROIT. Mlch. ; Lyle E. 
Mehleubacher ; 6 weeks ; $6,250 

M0aEu~Au STATE COLL~IQE, Morehead, k-y. ; 
William B. Owsley ; 8 weeks ; $6,000 

Nnw Mmrx~co HIGHLANDS UNIVERSITY, Lns 
Vegas ; Galen W. Ewing ; 8 weeks : $6.900 

NOBTH~ESTERN STATB COLLEGE OB LOUISI- 
ANA, Natchltocbes ; W. G. Erwin ; 9 weeks ; 
$2,250 

PENNSYLVANIA STATIC UNIVERSITY, University 
Pnrk ; William H. Powers ; 6 weeks ; $20,360 
RBNSSELA~R POLYTECHNIC INSTITUTIO, Troy, 
N.Y. ; A. A. K. Booth ; 8 weeks ; $11,900 
ST. Lonxs UNIVERSITY, MO.; Earl P. 
Murphy ; 6 weeks ; $800 
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Smayr~m UNI~X~S~TI, Wash. ; Ernest P. Ber- 
tin ; 8 weeks ; $5,700 
WEST VIRGINIA UNIVEBSITY, Morgantowu ; 
James B. Hickman ; 6 weeks ; $9,050 

SUMMER CONFERENCE FOR COLLEGE 
TEACHERS 

Alrimt~c~~ UNIVIRSITY, Washington, D.C. ; 
Matthew F. Norton ; 14 dnys ; $19,200 
UNIVEBSITY OF ABKANSAS, Fayettevllle ; 
William R. Ortou ; 19 days ; $13,000 
BUTLIQB UNIVBBSITY, Indianapolis, Ind. ; 
Ralph K. Birdwhlstell; 14 days ; $16,100 
UNIV~%BITY OB CALIBOBNIA, Berkeley ; Rich- 
ard M. Fulratb; 12 days; $11,800 

Vernon A. Kramer ; 20 days; $17,900 
Paul B. Johnson, Los Angeles ; 26 days ; 

$18,000 
COLORADO STATE UNIV~~ESITY RBSEABCH 
FOUNDATION, 
GraybIll; 

Fort Collins: Franklin A. 
26 days; $21,100 

Donald R. Wood ; 19 days ; $14,300 
UNIVERSITY OF FLOBIDA, Gainesville ; Wal- 
lace S. Brey, Jr.; 11 days; $13,100 
GBORQETOWN 
D.C. ; 

UNIVBRSITY, Washington, 
Matthew P. Thekaekara; 24 days; 

$21,300 
INSTITUTE OB PAPER CHBIMISTRY, Appleton, 
Wls. : Elwood 0. Dllllngham; 12 days ; 
$12,400 
KANSAS STATS UNIVERSITY, Manhattan ; 
Warren W. Brandt; 13 days; $14,000 
MXCHI~AN COLLEQE OB MINING AND TECE- 
NOLOGY, Houghton ; Kenneth M. McMlllln ; 
19 days; $7,500 
MONTCLAIR STATE COLLEGE, Upper Mont- 
clair, N.J. ; Max A. Sobel ; 24 days ; $17,800 
UNIVERSITY oy NORTH CAROLINA, Chapel 
Hill ; Victor A. Greulach ; 19 days ; $14,100 
OKLAHOMA STATS UNIVERSITY, Stillwater ; 
James H. Zant ; 21 days ; $10,700 
UNIVQRBITY OF OKLAHOMA, Norman ; Richard 
V. Andree; 23 days; $20,000 
PURDUB UNIVERSITY, Lafayette, Ind. : John 
F. Schafer : 12 days: $13,900 
RUTQERS, THID STATS UNIVICBSITY, New 
Brunswick, N.J. ; 
days ; $16,600 

Richard F. Gabriel; 20 

UNIVERSITY OB SOUTHIDRN CALIBORNIA, Los 
Angeles ; Robert D. Vold ; 16 days ; $13,600 
~‘IMPLID UNIVERSITY, Philadelphia, Pa. ; El- 
mer L. Offenbacher ; 20 days ; $18,000 
TUFTS UNIVERSITY, Medford, Mass. ; M. Kent 
Wilson; 11 days; $14,500 
WASHINGTON AND JE~PEBSON COLLEOB, 
Washington, Pa. ; Wray 0. Brady ; 12 days ; 
$0,100 

SUMMER SCIENCE TRAINING PROGRAM FOR 
SECONDARY SCHOOL STUDENTS 

AQRICULTVBAL, MECHANICAL, AND NORMAL 
COLLIQD, Pine Bluff, Ark.; Rufus L. Caine; 
5 weeks ; $5,870 

AGRICULTURAL AND MECHANICAL COLL~Q~ OP 
TEXAS, College Station; Melvin Elsner; 5 
weeks : $7,355 

Jack T. Kent ; 6 weeks ; $8,776 
William 5. McCulley ; 6 weeks : $7,520 
Fred E. Smith; 6 weeks; $9,345 
John J. Sperry: 6 weeks ; $6,116 



AQ~ICULTURAL AND TECHNICAL COLLHIOB OF 
NORTH CAROLINA, Qreensboro; Booker T. 
Whlte; 0 weeks ; (17,740 
UNIVERSITY or ALASKA COLLEOY~, William 8. 
Wilson; 3 weeks; $13.585 
ANEUIICAN ACADEMY OB ARTS AND SCIENCES, 
Brookline, Mass. ; Willlam Sterglos ; 10 
weeks ; $23,585 
ANEBICAN METEOROLOGICAL SOCIETY, Boston, 
Mass.; Vincent J. Schaefer; 7 weeks; 
$17,720 
ADSEBICAN Mussu~ OB NATURAL HIBTOBY, 
New York, N.Y.; Franklyn M. Branley ; 4 
weeks ; $8,260 
.~;~&Z;I;N STATB TRACHEAS COLLEQI, 

* F. Ray Derrick ; 5 weeks: 
$13&O . *’ 
ARIZONA STATIO COLLEQIP, Flagstaff; J. Har- 
vey Butchart; 5 weeks; $6,815 
UNIVERSITY Or ARIZONA, Tucson; Henry 
Freiser; 10 weeks; $14,620 
ASBURY COLLBOPI, Wilmore, Ky.; J. Paul 
Ray ; 8 weeks; $10,875 
ASSUMPTION COLLEOE, Worcester, Mass. ; Al- 
fons J. van der Linden; 6 weeks; $14,765 
AUBURN UNIVERSITY, Auburn, Ala. ; Joseph 
T. Hood; 6 weeks ; $5,370 
AU~SBUEG COLLEGE AND THEOLOGICAL SAM- 
INARY, Minneapolis, Minn. ; Courtland L. 
Agre: 6 weeks ; $4,950 
B~NN~TT COLLEGID, Qreensboro, N.C,; J. 
Henry Sayles; 6 weeks ; $23,835 
BOWLING GREEN STATE UNIVIBSIT~. Bowl. 
ing Green, Ohlo ; W. H. Hall; 5 weeks ; 
$5,495 
UNIVEBSITY or BBIDQEPOBT, Brldgeport, 
Conn.; Earle M. Bigsbee; 7 weeks: $22.970 
BBOWN UNIVERSITY, Providence, XI. ; 
Charles B. MacKay ; 6 weeks ; $20,430 
BUCKNELL UNIVERSITY, Lewlsburg, Pa. : Les 
ter Kieft ; 13 weeks ; $9,635 
UNIV~;RSITY OB BUAPALO, N.Y. ; Robert Guth. 
rie; 8 weeks; $12,670 
BUTLER UNIVERSITY, Indianapolls, Ind. ; 
William H. Bessey ; 7 weeks ; $6,470 
UNIVSESITY OB CALIBOUNIA, Berkeley ; HOW 
ard A. Shugart ; 9 weeks ; $19,920 

Frantisek Wolf; 6 weeks ; $6,725 
Moshe Shifrine, Davie ; 6 weeks ; $15,426 
Norris W. Rakestraw, La Jolla ; 10 weeks i 

$5,515 
Clifford Bell, Los Angeles ; 6 weeks, $7,425 

CA~NEQIID INSTITUTBI 0~ TECHNOLOGY, Pltts 
burgh, Pa. ; E. M. Willlams; 9 weeks; 
$2,615 
CASK INSTITUTE OB TECHNOLOGY, Cleveland, 
Ohlo ; L. J. Green ; 6 weeks ; $4,885 
C~PNT~AL MICHIGAN UNIVEUSITY, MOUnt 
Pleasant ; Malcolm H. Filson ; 6 weeks; 
$12,010 
CHAPMAN COLL~Q~, Orange, Calls.; Pete1 
Coad ; 9 weeks ; $5,650 
CEICAQO ACADEMY OF SCIDNCEB, Ill.; WiL 
llam J. Beeeher ; 1 year ; $12,975 

CITY COLLEGE OF Nnw YORE, New York 
N.Y. ; Chester B. Kremer ; 6 weeks, $13,48C 
COLQAT~ UNIVERSITY, Hamilton. N.Y. ; Rob, 
ert E. Todd ; 6 weeks ; $14,960 

COL~EADO COLLEQQ, Colorado Springs ; Rlch- 
ard G. Beidleman ; 8 weeks: 89.670 
COLORADO SCHOOL OB MINES, aolden ; James 
L. Hall ; 6 weeks ; $13,985 
COLORADO-WYOMING ACADEAIY OF SCIENCQ, 
Boulder; Richard 0. Befdleman, Colorado 
College ; 1 year ; $3,360 
CO~XMITTEIU voa ADVANCE SCIENCE T~AININO, 
Los Angeles, CaIlf. ; Harry lobe1 ; 10 weeks ; 
$7,985 
COOPEU UNION FOB THQ ADVANCBIM~NT or 
SCX~NC~ AND ABT, N.Y., N.Y.; Edward M. 
Griswold ; 6 weeks ; $22,685 
DENIEON UNIvEasrpY, Cranvllle, Ohlo; Bob- 
ert W. Alruts ; 8 weeks ; 38,140 
UNIVsnSITy OP DENVQR, Colo. ; It. B. Feagln : 
9 weeks ; $6,125 
EABTBIBN ILLINOIS UNIVBIBBITY, Charleston ; 
Weldon N. Baker ; 8 weeks: gI3.480 
EAST TEXAS STAT= COLL~& Co~meree; C. 
B. Wright ; 6 weeks : $6.450 
EMOBY A&D E~NIIP’ &LLEOQ, Emory, Va. ; 
Marius Blesi ; 5 weeks ; $6,795 
EE~OBY UNIV~ESITY, Atlanta, Oa.; James 
George Lester ; 5 weeks ; $20,750 
UNIVEE~ITY OI FLOIUDA, Gainesville ; Luther 
A. Arnold ; 8 weeks ; $10,470 
FLORIDA STATS UNIVERSITY, Tallahassee ; 
Eugene D. Nichols ; 6 weeks ; $7,926 
GUNJWA COLLEQ~, Beaver Falls, Pa. ; Roy M. 
Adams; 9 weeks; $6,800 
Qsosar WASHINQT~N UNIV~PBSITY, Washing. 
ton, D.C. ; Martln Alexander Mason; 4 
weeks ; $5,050 
UNIVERBITY OF QEOIIQIA, Athens; Thomas 
H. Whftehead ; 6 weeks ; $10,700 
UNIVEBBITY 01~ HAWAII, Honolulu, Donald 
C. McGuire ; 7 weeks : $16.790 
CC;? OF THn HOLY NAI~.MHIS, Oakland, 

se,oici 
Sister Mary Baptista ; 6 weeks; 

UNIVlnsITY OB HOUSTON, Tex. ; John C. All- 
red ; 6 weeks : $12876 
HOWARD UNIV~BBITY, Washington, D.C. ; 
Herman Branson; 8 weeks; $12,540 
~a~~~~~;l~tiS~~~s COLLEGE FOUNDATION, Ar- 

. John 1. Butler; 4 weeks; 
$12,970 .’ 
HUNTER COLL~QE, N.Y., N.Y.; Melvin S. 
Schwartz : 6 weeks : S6.865 

Henry b. Thompson ; 5 weeks ; $4,505 
ILLINOIS INET~TUT~ OF TECHNOLOGY, Cht- 
cage ; Halm Relngold ; 36 weeks, $17,656 
UNIVPREITI OF ILLINOIS, Urbana; Jerry S. 
Dobrovolny ; 6 weeks ; $11,835 
INDIANA UNxvsasITy, Bloomington ; Paul 
Klinge; 8 weeks; $20,070 
INTER AMERICAN UNIVERSITY, San Qerman, 
P.R. ; Ismael Veles ; 6 weeks ; $13,676 
JACKSON STATID Co~~non, Jackson, Mlas. ; 
Benjamin H. McLemore; 6 weeks: $6,295 
JOINT BOARD ON SCONCE EKJUCATION, Wash- 
lngton, D.C.; Leo Schubert, American Unl- 
versity ; 8 weeks ; $2,600 
KANSAS STAT&I T~ACH~IM COLLEOE, Empo- 
ria ; Otto 116. Smith ; 6 weeks; $lS,520 

UNIVIDBBITY 01 KANSAEI, Lawrence; Robert 
W. Baxter ; 3 weeks ; $17,760 
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K~NYON COLL~Q~, Gambler, Ohio; Danlel ‘I 
Finltbeiner; 4 weeks; $12,010 
LASALLs CoL~lOom, Philadelphia, Pa.; Joh 
S. Penny ; 3 weeks ; $0,765 
L~HIQH UNIVERSITY, Bethlehem, Pa. ; Albe] 
Wilausky ; 6 weeks : $5,845 
Lm MOYNIO COLLDG)~, Memphis, Term.; W. Vl 
Gibson : 6 weeks : S10.576 
LIVINGiTOND CO~L&Xl; Ballsbury, N.C. ; Vie 
tor Julius Tulane ; 6 weeks : $9,215 
Lo10 B~DACH STATS COLLEBBD FOUNDATIO, 
Long Beach, Calif. ; Darwin Lye11 Maydeld 
9 weeks ; $835 
I.&IJI~IAK~A POLTTOCHNIC INBTITUT~, Ruston 
William R. Higp; 0 weeks; $15,070 
L~UI~L~NA STATS UNIVIDBBITY, Baton Rouge 
Harry J. Bennett; 9 weeks; $4,675 

John F. Chrlstman ; 9 weeks; $19,355 
L~YOLA UNIV~LISITY OP Los ANQ~LES, Callf. 
Clarence J. Wallen : 30 weeks ; $2,335 
MANCHIWTEB COLLEO~, North Idauchestel 
Ind. ; Harry R. Weimer ; 3 weeks ; $6,305 
MANHATTAN COLL~QID, New York, N.Y. 
C. Leonnrd O’Connor ; 6 weeks ; $10,210 
UNIVERSITY OF MAEYLAND, College Park 
Howard Laster; 13 weeks; $6,020 
UNIVERSITY OF MIAMI, Coral Gables, Fla. 
J. H. Curtis8 ; 6 weeks ; $9,670 

Clarence Pervis Idyll ; 9 weeks ; $9,095 
MICHIQAN STATII UNIV~ESITY OF Aasrcr~r 
TUTU AND APPLIBID SCIENCI~, East Lansing 
M. Isobel Blyth ; 6 weeks ; $22,120 
?&ss1ss1~P1 STATS UNIVDILSITY, State Co1 
lege ; Clyde Q. Sheely ; 4 weeks ; $12,620 
UNIVBBSITY OP MISSOURI, Columbia ; Chnrle 
Roy Remington, Jr., Rolls ; 7 wcekz ; $13,941 
MONTANA STATS COLLEQB, Bozeman ; Charle 
Crane Bradley ; 10 weeks ; $3,460 
MOBC+AN STATE COLLIDQD, Baltimore, Md. 
John W. King ; 6 weeks ; $17,036 
Muss~n STATS COLLIPOI, Murray, Ky.; W 
E. Blackburn ; 8 weeks ; $20,295 
NA~SON COLLEGB), Springvale, Maine ; Lama 
Washington ; 6 months ; $13,000 
NATIONAL CHILDBBN’S CARDIAC ECOSPITAI 
Miami, Fla. ; Mllton 8. Saslaw; 16 monthe 
$3,510 
NEWARK COLL~O~ OB E~NGINBEBING RW~ARC~ 
FOUNDATION, N.J. ; Jozeph M. Fitzgerald 
5 weeks ; $3.220 
NEW Msrxrco STATU UNIVERSITY OB Aioa~co~ 
TUBS, ENOINEEMNO, AND SCIENCI, Univer 
alty Park ; E. L. Cleveland ; 6 weekz ; $7,134 
Nsw YORK UNIVERSITY, N.Y.. N.Y.; Harr! 
A. Charipper ; 6 weeks ; $5,065 
UNIVERSITY OB NORTH CAROLINA, Chape 
Hill ; Samuel B. Knight; 6 weeks ; $13,241 

Hollis J. Rogers, Greensboro; 4 weeks 
$6,340 
NOILTFI CAROLINA COLLEQ~ ; DUI~HAM ; James 
Sumner Lee ; 6 weeks ; $14,630 
UNIV0ssIzl OF NORTH DAKOTA, Cram 
Forks ; Paul B. Kaunowski ; 6 weeks ; $3,63( 
NOBTFI DAKOTA STATS UNIVERSITY, Fargo 
H. 0. Heggeness ; 8 weeks ; $12.735 
NOBTHRIASTIEN UNIVERSITY, Boston, Mass. 
Charles &I. Coolsby ; 6 weeks ; $10,300 
NOBTHEBN MICRIOAN COLLIDG~, Marquette 
Henry 9. Heimoncu ; 4 weeks ; $lO,QOO 
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NOBTHWBSTEI~N UNIVQRSITY, Evanston, Ill. ; 
F. Q. Seulberger; 5 weeks; $21,055 
NOBTHW~STE~N STATB COLLEQB OF Lonrsr- 
ANA, Natchitochea; Richard E. Garth ; 9 
weeks ; $5,195 
UNIVEBSITY OF NOTEI DAM& Notre Dame, 
Iud. ; Arnold 1. Roes ; 7 weeks ; $20,740 
OHIO STATB UNIVEBSITY, Columbus ; T. Scott 
Sutton ; 4 weeks ; $6,110 

Paul T. Yarriugton ; 10 weeks ; $7,935 
OHIO UNIVERSITY, Athens; James T. Shlp- 
man ; 5 weeks : 214.305 
OIXL&OMA STY& ~JNIVEBSITY OF AQBICU~ 
TIJRE AND APPLIXD SCIENCIU, Stillwater ; L. F. 
Sheerar ; 6 weeks ; $10,530 
UNIVERSITY OB OKLAHOMA, Norman: Hor- 
ace E. Hoffman: 3 weeks; $20,600 
OREQON STATE COLLEON, Corvallis; Robert 
Eugene Caskell ; 7 weeks ; $16,560 
UNIVERSITY OB THB PACIFIC, Stockton, Calif. ; 
Jesse 8. Blnford, Jr. ; 6 weeks ; $9,905 
PAN AMERICAN COLLEQ~, Edinburg, Tex.; 
Paul R. Engle ; 6 weeks ; $9,340 
P~PP~BDINB COLL~GD, Los Angeles, Calif. ; 
Ladis Dame1 Kovach ; 4 weeks ; $2,370 
UNIVERSITY OF PITTSBURQH, Pa.; John R. 
Jablonski ; 12 weeks ; $6.310 
POLYTBCHNIC INSTITUTE OF BROOKLYN, N.Y. ; 
Reed F. Riley ; 9 weeks ; $7,720 
PORTLAND STATE COLL~O~, Oreg.; Robert 
Weir Rempfer ; 10 weeks ; $10,035 
PUAIBIE Vmw AQIUCULTUBAL AND MWHAN- 
ICAL COLLIOB, Prairie View, Tex. ; Israel E. 
Mover ; 6 weeks ; $6,325 

Charles H. Nicholas; 6 weeks; $6,705 
E. 1. O’Bnuiou ; 6 weeks ; $7,500 

PRATT INSTITUTQ, Brooklyn, N.Y. ; David 
Vitrogan ; 6 weeks ; $9,070 
UNIVERSITY OP PU~ETO RICO, Rio Piedraz; 
Francisco Oarriga ; 6 weeks : $9,340 

Eddie Ortis ; 6 weeks ; $10,690 
PURDUE UNIVE~EIT~, Lafayette, Ind. ; Rich- 
ard C. Dobson ; 3 weeks ; $10,460 
UNIV~RSITP oa RIIOD~ ISLAND, Kingston ; 
William H. Wiley ; 4 weeks ; $4,300 
ROLLINS COLLEQQ, Winter Park, Fla. ; Bruce 
B. Wave11 ; 6 weeka ; $7,335 
Roscoa B. JACKSON MEMORIAL LABO~ATOEY, 
Bar Harbor, Maine: John Longworthy 
Fuller ; 10 weeks ; $15,720 
ROEWELL PARK M~MOBIAL INSTITUTI. Bnf- 
hlo, N.Y. ; Edwin A. Mlrand; 3 weeks ; 
111,230 

ST. CLOUD STATID CoLmcas, St. Cloud, Minn. : 
Philip Youngner ; 4 weeka ; $9,300 
BT. JO~N’S UNIVIILSITY, Jamaica, N.Y. ; 
William H. Pastield; 6 weeke; $10,935 
zOLL0Qz OF ST. JOSEPH ON TED RIO 
3RAND0, Albuquerque, N. Mex.; Mary 
Lauriana Saam ; 6 weeka ; $0,070 
ST. Lours ONIVERGITY, St. Louta, MO. ; John 
r. Andrews; 4 weeks: $6,320 
SAN Josm STATD Co~teos CORP., &Iii.; 
Wilbur Sprain ; 6 weeks ; $15496 
UNIVQESITY OF SANTA CLARA, Santa Clara, 
Zalif. ; Arthur T. Pbelps ; 6 weeks ; $7,300 
3IYPsON COLLEOQ, Indiauola. Iowa ; Jack L. 
Zarter ; 6 weeks ; $6,176 

236 



SOIJTK CAROLINA STATE COLLEQU, Orange- 
burg ; George W. Hunter ; 6 weeks ; $12,640 
SOUTI~ DAKOTA STATI~I COLLEQD, Brooklngs; 
Stanley Suudet; 6 weeks; $6,235 
SOUTEEA~TERN STATII COLL~QB, Durant, 
Okla. ; Leslie A. Dwight ; 5 weeks ; $4,950 
SOUTHERN ILLINOIS UNIVERSITY, Carbondale ; 
Howard 0. Applegate ; 6 weeks ; $14,705 
SOUTHAIRN METIIODIBT UNIVEBSITY, Dallas, 
Tex., Frank J. Palas ; 6 weeks ; $6,975 
SOUTHEBN STATSI COLLEQB, Maguolla, Ark.: 
John J. Chapman ; 6 weeks ; $3,060 
SOUTHW~~T~EN AT M~YPHIS, Tenn. ; Ray- 
mond T. Vaughn ; 6 weeks ; $4.970 
STATED UNIVBRSITY 00 IOWA, Iowa City; 
Robert B. Yager ; 8 weeks ; $23,960 
STATID UNIVERSITY 00 Naw PORK, Qeneseo ; 
Edward F. Pierce; 13 weeks ; $2,250 
STATS UNIVERSITY OB SOUTH DAKOTA, Ver- 
mlll1on ; Wayne W. Outsman ; 6 weeks; 
$7&m 
ST~PHBIN F. AUSTIN STATI COLL~Q~, Nacog- 
docbes, Tex., Edwin L. Miller ; 6 weeks; 
$7,925 
TMPL~ UNIVEBSI!~, Philadelphia, Pa. ; 
Walter 5. Lawtou ; 6 weeks ; $9,620 
UNIVBRSITY 00 TENNESSEE, Knoxville ; J. H. 
Wood ; 6 weeks ; $10,315 
T~SAE TacnNoLoaIcaL COLLEQE, Lubbock ; 
J. W. Day ; 6 weeks ; $6,565 
UNIVBIBI~ITY OF TBXAS, Austin; Robert L. 
Augustine; 6 weeks: $9,760 

Murray bI. Copeland, Eouston ; 8 weeks ; 
34,670 

H. J. Bttllnger; 6 weeks; $5,970 
Irwin Spear; 6 weeks: $9,130 

TEXAS WOMAN’S UNIVBBSITY, Deuton; Rob. 
ert W. H&gins ; 8 weeks ; $13,726 
UNIVERSITY OP TIJLEA, Okla. ; C. D. Thomas ; 
6 weeks; $10,085 
Tve~m~~n INBTITVTB, Tuskegee Institute, 
Ala; Bennle D. Mayberry; 10 weeks; 
$14,186 
UNIVEESITY OP UTAH, Salt Lake City ; Ed, 
ward Allan Davls ; 4 weeks: $5,690 

Willlam Lee Stokes; 6 weeks; $8,230 
Vmamu UNION UNIV~USITY, Richmond ; 
Walter Oswald Bradley ; 6 weeks ; $9,375 
VIEQINIA STATIO CoLL0a0, Petersburg ; Pau: 
L. Brown, Norfolk; 6 weeks; $12,490 
WASEINOTON UNIVIBSITY, St. LOUIS. MO. 
Richard Sutherland ; 6 weeks ; $4,319 

John Crenshaw, Southern Illinois U.; 1 
weeks ; $3,940 
WESTERN ILLINOIS UNIV~EMTT, Macomb ; 
Eugene Pergament ; 8 weeks ; $3,860 
W00T0aN K0NTVCKY STATS COLLEQD, Bowl- 
ing Green : Tate C. Page ; 6 weeks ; 323,420 
WESTERN YICIIIQAN UNIV~BEITY, Kalama- 
zoo : Qeorne Qrelsen MaBinson : 6 weeks; 
$ii;580 
WEST VIBOINIA UIIIV0USITY, bfOrgantOwII ; 
0. J. Burger ; 4 weeks ; $4,470 
WBST VIBQINI~ W~SLEYAA COLLDQID, Buck. 
hannon ; John C. Wrlght ; 4 weeks; $14280 
WHITWOBTB COLLDQII, Spokane, Wash. ; 
William Q. Wilson; 6 weeks; $8,076 
WOFPOBII COLLIIQIO, Spartanburg, B.C. ; 
James C. Lottin; 7 weaks ; $12,009 

WOBCESTEB FOVNDATION FOB EXXPBIYIDI(TAL 
BIOUN)Y, Shrewsbury, Mass.: Frederick R. 
Avis, St. Mark’s School: 9 weeks; $18,185 
PDSHIVA UNIVIBSITY, N.Y., N.Y.; Moses D. 
Teudler ; 8 weeks ; $9,430 

COOPERATIVE COLLEGE-SCHOOL SCIENCE 
PROGRAM 

COLUMEIA UNIV~~DBCIITP, New York, N.Y.; 
Donald Barr: 18 months: $76.460 
COBNIULL UN&BSITY, Ithaca. N.Y. ; Philip 
0. Johnson : 11 weeks : 34.960 

Philip a: Johnson i i8 months ; $20,400 
Thomas R. Nielsen; 6% weeks ; $36,OOO 

DA~TMOVTH COLLBQB, Hanover, N.H. ; Wil- 
liam P. Davls, Jr. ; 11 months: $085 
O~IORQ~ PBABODY ComEam POH T~ACHBB~, 
Nashville, Term.; David Tumey ; 1 year; 
$52,885 
HIRAM CoLLuau, Hiram, Ohio; Bdward B. 
Rosser : 6 weeks : $8.080 

Edward B. Rosier; 6 we-eke; $6,815 
KEQNI T~ACH~US COLLIK~IP, Keenq N.H. ; R. 
Phlllp Hugny, Concord; 6 weeks; $27,000 
UNIVERSITY OF &iICEIOAN, Ann Arbor; Leigh 
C. Anderson ; 6 weeks ; $19,265 
NOUTHBALBT MISSOUEI STATS TEACESIUS COG 
LEQID, Kirksville ; Dean A. Roscbery ; 6 
months ; $10,660 
UNIVEBSITY OP NORTH CAEOLINA, Chapel 
HI11 ; Willis A. Reid, Raleigh ; 6 weeks; 
$17,285 
NORTH~BN ILLINOM UNIV~BBITP, Dc Kalb; 
Virginia hf. Schelar; 8 weeks: $12,475 
UNIVBIESITY OP PITT~BVEQH, Pa. ; John R. 
Jablonskl ; 18 months ; $16,185 
UNIVERSITY or PU~BTO RICO, &lo Piedras; 
Marlano Garcia ; 1 year ; $2,040 
UNIVEESITY or RHODEJ ISLAND. Klngaton; 
James IO. Casey; 18 months; $10,660 
RVTQ~IM, THB~ STATB UNIVEBSITY. New 
Brunswick, N.J.; Kenneth W. Iversen, 
Crauford ; 1 year ; $2,070 
ST. OLAP CoLLsara, Northfield, Minn. ; 
Thomas Rosslng ; 8 weeks ; $24.105 
SOUTHERN CONN~CTICVT STATU COLLWI, 
New Haven: Bdward M. North. Walllng- 
ford ; 6 weeks : $26,600 
STE&ON UNIVBBEITY, De Land, Fla.; Har- 
land C. Merriam. 8 weeks: 316.170 
SYEACUS~ UNIVERSITY, N.i.i Aired T. Col- 
lette ; 6 weeks ; $13,876 
UNIVH~MITY OP VIEQINIA, Charlottesvllbe ; 
Bart van? Rlet ; 8 weeks ; $6,635 
WALDEJMAB M&XIICAL R~~SEAECH B’OVNDATIOK, 
[NC., Port Washington, N.Y.; Norman Yolo- 
mut ; 8 weeks ; $13,806 

STATE ACADEMIES OF SCIENCE PROGRAM 

ACADEMY OP SCI~NC~P 01 ST. LOUIS, MO.; 
Murl Dcuslng, Museum of Science and Nat- 
ural History ; 1 year ; $17,606 
AEIZONA ACAD~YY OP Sc10Nc0, Tucson ; Paul 
M. WaRack; 1 year; $21,116 
AEXANSAS ACAD~MT OB SCIENCEI, Jonesboro ; 
John W. Kecsee; 1 year; $10.065 
COOPBB UNION WB THI AIIVA~~~I~~~T 00 
SCUPNCID AND AET, N.Y., N.Y. : James N. 
Eaatham; 1 year; $4,060 
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FLORIDA ACADEMY OP SCIIPNCIP, Qsinesville 
Luther A. Arnold, University of Florida; 
year ; $19,150 
HAWAII ACADEMY OB SCIBNC~, Honolulu 
Albert B. Carr, Jr., University of Hawaii 
1 year; $4,220 

Donald C. Me&ire, University of Hawaii 
1 year : $18.460 

-James. Moomaw, Unlverslty of Hawaii ; 
year ; $2,900 
IDAEO ACADEMY OP SCIENCES, Pocetello 
Elmer K. Reunlo, University of Idaho; : 
year ; $15,060 
ILLINOIS STATE ACADEMY OP SCIINCBI, Ur 
bane; Donald 0. Hopkins, Carl Sandburl 
High School, Orlend Perk ; 1 year ; $15,151 

Norman D. Levine, University of Illinois 
1 year ; $14,090 
INDIANA ACADEMY OF SCIENCE, Lafayette 
Howard H. Micheud ; 1 year ; $17,150 
KANSAS ACADEMY OF SCIBINCQ, Hays ; Stand 
lee V. Dalton; 1 year; $22,440 

Standlee V. Dalton; 1 year; $9.220 
LOUISIANA STATD UNIVDLISITY, Baton Rouge 
Harry J. Bennett: 1 veer : g8.960 

Harry J. Bennett ; i yeir;~ $19,840 
MARYLAND ACAD~~XY OB SCIENCES, Belt1 
more; Thomson King: 1 year ; $1,680 

Thomson King; 20 months; $14,755 
MICHIQAN ACADEMY 0~ SCIIONCID, AXTS, ANI 
LHITT~RS, East Lansing; Wayne Taylor 
Michigan State University; 1 year; $20,891 
MINNESOTA ACADEMY OB SCIQNCBI, St. Paul 
John L. Rendall ; 1 year ; $28,800 
MISSISSIPPI ACADEMY OB SCIENCES, INC., 
Clinton; Clyde Q. Sheely, Mississippi State 
University ; 1 year; $85,600 
MONTANA ACADFJXY OF SCIENCES, Bozeman; 
John H. Rumely ; 1 year; $12,800 
Mnssnsr 0~ ART, SCIICNCPJ AND INDUSTUY, 
Bridgeport, Corm.; Earle W. Newton; 1 
year ; $10,925 
N~BBASKA ACADEMY OB SCIIINCEDS, INC., 
Lincoln ; James A. Rutledge ; 1 year ; $17,465 
Nmw HAI#PSHI~M ACADEMY OF SCIENCE, New 
London ; Allen L. King ; 1 year : $9,490 

Allen L. King; 1 year; $9,870 
Howard I. Wagner; 1 year; $8,000 

Nsw Msxrco ACADBIMY OP SCIENCE, Socorro ; 
Joseph A. Schufle; 1 year; $9,785 

Joseph A. Schufle ; 1 year; $1,600 
Joseph A. Schufle; 1 year; $1,600 

NOE~H CAROLINA ACADQYY OF SCI~NCI, 
Swennanoa ; Herbert E. Speece, North Caro- 
lina State College; 1 year; $20,600 
OHIO ACADEMY OF SCIENCE, Cincinnati; G 
Qereld Acker, Bowling Green State Uni. 
vereity ; 1 year : $7,785 

Kenneth B. Hobbs ; 1 year ; $23,000 
OKLAHOMA AC~D~BIY OP SCI~NCIU, Oklahoma 
City; Robert C. Flte, Oldehome State Uni. 
verslty ; 1 year; $6,520 

J. Teague Self ; 1 year ; $27,685 
PENNSYLVANIA ACADEMY 01~ SCIBINC~, Read. 
ing; Charles L. Bikle; 1 year; $9,760 
UNIVDESITY OF PUERT~ RICO, Rio Piedres; 
Herminio Lugo Lugo ; 1 year ; $29,400 

SOUTH DAKOTA ACADBIMY OF SC~NCI, Brook- 
ings; John hf. Winter, State University of 
South Dakota: 1 year; $8,820 
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UNIVERSITY 0~ QEOR~IA, Athens; Robert A. 
dcRorie ; 8 months ; $4,820 

IOWA~D UNIVERSITY, Washington, D.C. ; 
uloyd N. Ferguson ; 8 months ; $18,470 
[LLINOIS INSTITUTE OF TIOCHNOMOY, Chl- 
zago ; Sidney I. Miller ; 2 years ; $28,750 
INDIANA UNIVERSITY, BloomIngton ; L. 9. Mc- 
Clung ; 2 years : $18,920 

Roger W. Russell ; 2 years ; $22,820 

[OWA STATB UNIVIESITY, Ames; Paul F. 
Romberg ; 8 months ; $7,465 
KANSAS STATQ UNIVERSITY, Manhattan ; 
lack L. Lambert; 1 year; $80,845 

DNIV~RSITY OF KANSAS, Lawrence; C. A. 
lTanderwerf ; 6 months : 324,270 

;sEIIoH UNIVEESITY, Bethlehem, Pa. ; 
Chomas IO. Young ; 8 months ; $2,640 

John M. Winter: 1 year: $9,225 
John M. Winter ; 1 year ; $8,685 

STATSI UNIVDBBITY OF IOWA, Iowa City ; T. R. 
Porter; 1 year ; $22,840 
TBNNESS~D~ ACADEMY OF SCIENCE, Oak 
Ridge ; Myron 8. McCey, University of Chat- 
tanooga ; 1 year ; $12,500 

Arlo I. Smith. Southwestern et Memphls; 
1 year; $18,785 
TEXAS ACADEMY OB SCIENCE, Austin ; Charles 
La Motte, Agricultural and Mechanical Col- 
lege of Texas; 1 year; $9,725 
TIUXAS ACAD~I~Y 08 SCI~NCIC, Dallas; Addi- 
son E. Lee, University of Texas ; 1 year; 
$28,920 
UTAH ACADEMY OB SCIENCES, ARTS, AND 
LIOTTERS, Provo ; Orson Whitney Young, 
Weber College ; 1 year ; $14,720 
WA~HINQT~N ACADEMY or SCIINCHI, Weshlng- 
ton, D.C.; John K. Taylor, National Bureau 
of Standards; 1 year; $26,775 
WEST VIRGINIA ACADEMY OF SCIENCE, 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 
AQEICULTURAL AND MECHANICAL COLL~IO OP 
TBXAS, College Station; J. B. Coon; 18 
months ; $10,260 

A. F. Isbell ; 8 months ; $5,120 
BOSTON UNIVERSITY, Mass.; Lowell V. 
Coulter ; 2 years; $80,825 
BRANDEIS UNIVERSITY, Waltham, Mesa. ; 
B. Dorein ; 8 months ; $10,660 
UNIVERSITY OB BUFFALO, Buffalo, N.Y.; 
Howard Tieckelmenn; 2 years ; $12,460 
UNIVERSITY 01 CALIFOBNIA, Berkeley ; Curt 
Itern ; 2 years ; $12,880 
CATHOLIC UNIVERSITY OB AMERICA. Wash- 
ngton, DC. ; Leopold May ; 2 years ; $10,940 
XAEK UNIVEESITY, Worcester, Mass. ; Ger- 
ion Kegeles, 8 months; $14,510 
UNIVERSITY OB COLORADO, Boulder ; Albert 
4. Bartlett: 8 months; $12,480 

Bert M. Tolbert; 6 months: $24,860 
FLORIDA STATS UNIVERSITY, Tallahassee ; Le- 
and Shanor ; 8 months ; $9,290 

Barron B. Scarborough ; 8 montha ; 
ill,220 
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LQUISIANA STATE UNIVDBSITY, Baton Rouge ; 
R. V. Naumau; 3 mouths; $13,480 

Vincent 1. Parker; 3 months; $14,870 
UNIVERSITY OP MASSACHUSETTS. Amherst ; 
D. S. Van Fleet; 3 months; $4,830 
UNIVERSITY OF MXCRIQAN, Ann Arbor; Rob- 
ert L. Isaacaon ; 1 year ; $61.240 
UNIVERSITY OB MISSISSIPPI, Unlverslty ; 
Paul A. D. de Maine ; 3 months ; $12,110 
UNIV~ESITY OF NEBRASKA, Lincoln; John 
Weymouth; 3 months; $9,600 
NEW YORK UNIVERSITY, New York, N.P.; 
Alvin I. Kosak ; 3 mouths ; $14,795 

Leonard Yarmus ; 3 months ; $6,620 
UNIVERSITT 0~ NORTH CAROLINA, Chapel 
Hill: Homer C. Folks, Raleigh : 3 months : 
$21,700 

T. E. Makl, Raleigh; 3 months ; $3,910 
William T. Snyder, Raleigh ; 1 year; 

$14,630 
UNIVERSITY OF NORTH DAKOTA, Grand 
Forks ; H. E. Ederstrom : 3 months ; $2,880 
ORIO STATS UNIVERSITY. Columbus; F. 1. 
Deatherage ; 3 months : $14,190 
OKLAHOMA STATRJ UNIVERSITY, Stlllwater ; 
Glenn W. Todd; 1 year; $11,360 
UNIVERSITY OB OKLAHOMA, Norman ; Alfred 
J. Welnheimer; 1 year; $12,236 
OE~QON STATS COLLEQI, Corvallls; W. H. 
Slabnugh ; 6 months; $23,980 
PENNSYLVANIA STATE UNIVERSITY, Univer 
slty Park: William M. Lepley ; 3 monthe ; 
$16,960 

Mouty J. Montjar, 3 mouths : $0,835 
John A. Sauer ; 3 months ; $9,836 

PURDUE UNIVDRSITY, Lafayette, Ind. ; Kirk 
L. Athow : 3 mouths : $2,360 
RES~AECH FOUNDATION, OKLAHOMA STATB 
UNIVERSITY. Stlllwater: Trov C. Dorrls : 3 
mouths; $5&O - 

Marvin T. Edmlson; 3 mouths; $7,680 
RES~ABCH FOUNDATION OB STATZI UNIVDS. 
PITY OB Nsw YORK. Albany ; Edwin C. Jahu 
Syracuse; 3 months: $9,300 
UNIVERSITY OB SOUTH CAROLINA, Columbia ; 
Peytou C. Teague ; 3 months ; $4,730 
UNIVERSITY OF SOUTHEEN CALIBOENIA, Lor 
Angeles ; Charles 9. Copelnnd ; 3 months ; 
$16,180 
STANFORD UNIVERSITY, Stanford, Calli. 
Willis W. Harman ; 3 months ; $21,680 
STATB UNIVERSITY OB IOWA, Iowa City; Dot 
Lewle; 3 months ; $8,180 

Ralph L. Shrluer ; 6 months ; $13,420 
UNIVERSITY OB TENNESSEB, Kuorvllle ; Wil 
Ram E. Bull; 3 mouths; $19,300 
UNIVERSITY OB TEXAS, Austin; Harold C 
Bold: 2 years ; $30,660 
UNIVERSITY or UTAH, Salt Lake City ; W. J 
Burke ; 2 years ; $38,390 
VIRQINIA FISH~IIES LABORATORY, Gloucester 
Point ; Robert S. Bailey ; 3 months ; $18,81C 

UNIVERSITY OF VIRQINIA, Charlottesville 
Bart van? Rlet; 1 year: $10,810 

RESEARCH PARTICIPATION FOR HIGH SCHOOI 
TEACHERS PROGRAM 

UNIVERSITY op ARIZONA, Tucson; A. B 
Weaver ; 18 months; $26,600 

Borclp THOMPSON INSTITUTB FOP PLANT RE- 
I&ABC& INC., Yonkers. N.Y.; Lzwrenee P. 
glller ; 3 months ; $6,235 
BBIQHAM YOUNQ UNIVDBSITY, Provo, Utah ; 
Lane A. Compton; 3 months ; $11,796 
UNIVEESITY OP BUP~AZ~, N.Y.; HowBrd 
Pieckelmann ; 1 year; $14.875 
LJNIWRSITY OP CALII~ORNIA, Berkeley ; Fred 
1. Dickinson ; 1 year ; $32,430 

Robert L. Thornton; 3 months: $39,936 
~ARNEQI~ INSTITUTBI OP T~CHNOLOCY, Pitts- 
mrgh, Pa. ; Everard M. WiBlams ; 3 months ; 
b6.670 
CITY COLLEO~ OB Nsw YOBK, New York, 

. Chester B. Kremer; 18 months; 
~t&5 
CLABKSON COLL~QB OF T~CENOLOQY, Pots- 
Iam, N.Y. ; Theodore Renzema; 7 months; 
614,935 
:OLOEADO STATD UNI~~PRSITY RIO~FJAECH 
?OUNDATION, Fort Collins ; Merle Q. Payne ; 
18 mouths; $21,840 
COEN~LL UNIVEBSITY, Ithaca, N.Y. ; Phil19 
0. Johnson ; 7 months ; $31,110 
DARTMOUTE COLLBIQs, Hanover, N.H. ; 
Thomas E. Kurtz ; 7 months ; $10,060 
UNIV~IISITY OF D~LAwAB~, Newark; J. C. 
Kakavas : 3 months ; $9.730 
UNIVERSITY OB CJEIORQIA, ATHENS ; Robert A. 
NcRorle : 3 months ; $21,036 
QOSHEN Co~~zas, Oozhen, Ind.; Arthur A. 
Smucker ; 3 months ; $3.620 
UNIV~BSITY OB HAWAII, Honolulu ; Albert J. 
Bernatowicz ; 1 year; $13,995 
ILLINOIS INSTITUTE OB TECHNOLOOP, Chl- 
cage ; Sldney I. Miller ; 10 weeks; $14,446 
INDIANA UNIVERSITY, Bloomington ; L. 8. Me- 
Chum : 1 year : $9.190 -, - 
IOWA STATS UNIVERSITY OF SCIENCE AND 
T~CHNOLOOY. Ames : Paul F. Romberg : 8 
months; $24,426 ’ 
KANSAS STATS WACH~ES COLLEIQB, Emporia : 
Ted F. Andrewa : 1 year; $11,316 
pay*; BEACH STATBI COLLEQ~, ti,ng,oB,“~ 

- Darwin L. Mayfield; 
$8.?f% 

: 

UNIV~BSITY OF MASSACHUS~DTTS. Amherst ; 
D. 5. Van Fleet; 1 year ; $3,466 
MIAMI UNIVERSITY, Oxford, Ohio; Harry 
Weller ; 3 months ; $11,965 
UNIVERSITY OB MISSISSIPPI, University ; 
Barton Mill&an ; 1 year ; $7,995 
NEWARK COLLEQD OF ENQIN~~BINQ, N.J.: 
Iamez A. Bradley ; 3 months: $16,385 
UNIVERSITY OB NEW Msxrco, Albuquerque ; 
Philip Ill. Boequet; 1 year; $16,790 
Asw Mmxrco HIQELANDS UNIV~BSITY, Lzz 
Vegze ; 1. Gerald Meyer ; 18 months ; $24,550 
UNXVEB~ITY OB NOETH CAROLINA, Chapel 
Hill: William T. Snyder, Ralelgh; 1 year; 
$7,560 
NORTH DAKOTA STATPI UNIV~BSITI OF AOBX- 
CIJLTUBB AND APPLIED SCIENCES, Fargo; 
J. A. Callenbach ; 3 months ; $16,896 
UNIVERSITY OB NOBTE DAKOZA, Grand 
Forks ; Francis A. Jacobs ; 3 mouths ; $5.380 

Theodore Snook ; 3 months ; $2,986 
NOETR TAXAS STATS COLLDQ~, hnton; 
Bobert C. Sherman ; 3 months ; $12,460 
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Umvmasr~~ or OKLAIYOBIA. Norman: Orrin 
K. Crosser ; 1 year; $11,105 

Carl D. Blgga; 8 months; $8,480 
UNIVmM4ITY OS TIiD PACIFIC, Stockton, 
Calii. ; Joel W. Hedgpeth ; 1 year; $18,805 
P~AIEIB VIEW A~~EICULTU~AL AIVD M~CEAW- 
CAL COLL~OE. Prairie View, Tex.; E. E. 
O’Banion : 4 months ; $8,480 
R~NSSELA~B POLYTECHNIC INETIT~TR, Troy, 
N.Y. ; A. A. K. Booth ; 19 months ; $28,815 
Unfvnaer~~ or BHOD~ IBLAND, Kingston; 
Eugene C. Wlnslow; 1 year; $7,810 
ST. JOHN’S UNIVBBBITY, Jamaica, N.Y. ; Paul 
T. Medlci ; 8 months ; $12,655 
UNIV~USITY OF SOUTH CAROLINA, Colnmbla ; 
Peyton C. Teague ; 8 months ; $8,060 
UNIVBESITY OP SOUTHERN CALI~OENIA, Los 
A$;?; Charles 1. Copeland ; 3 months ; 

8TANrOsD UNIV~REXTY, Stanford, Calif.; 0. 
Cutler Shepard; 8 months; $10,060 
STATKI UNIVLXWTY OF SOUTH DAKOTA, Ver- 
million ; George P. Scott; 1 year; $18,500 
Taxas SOUTHERN UNIV~ESITX. Houston ; 
Lloyd L. Woods ; 4 months; $8,940 
U.S. NAVY ELECTEONIC~ LABO~ATOBY, San 
DIego, Calif ; Robert W. Young; 3 months ; 
$8,875 

AYFIEEET COLLEQ~. Amherst, Mass.; Lin- 
coln Pierson Brower ; 10 weeks ; $2,260 
UNIV~EEITY OP ARKANSAB, Fayetteville : 
Qlen T. Clayton ; 1 year; $5,710 

W. L. Plvans ; 1 year ; $9,570 
Arthur Fry ; 1 year; $12.960 

A~BUXY COLLBQ~, Wilmore, Ky.; Julian Y. 
Pike ; 1 year : $7,820 
ASSOCIATEID UNIVEBEITI~B 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: 210.600 
BELOIT COLL~QID, -Beloft, WI% ; Donald Lee 
MeMasters ; 1 year ; $170 

Donald Lee MeMasters; 2 years; $18,405 
R~TIIANY COLLEQQ, Bethany, W. Va. ; W. D. 
Richev : 1 vear : 28.580 
BOSTON COLLRQID, Chestnut Hill. Mass. ; Wll- 
llnm Q., Gnindon. 8. J. ; 1 year; $2,810 

BOSTON UNI~I~@ITY, Mass.; Norman N. 
Llchtln ; 2 years ; $18,675 

Robert F. Sleehta; 2 years; $19,420 
BRADFORD DuRI~~~ COLLEQ~ OF TBCLINOLOQY, 
Fall River, Mass.; Walter E. Conrad; 2 
years ; $9,875 

UNIV~EEITY OF Vaaaaour, Burlington ; HOW- 
ard M. Smith, Jr. ; 1 year ; $10,925 
UNIV~EEITY OS VIUGINIA, CharlottetiRe ; 
Jacques J. Rappaport ; 1 year; $6,446 

BBANDEI~ UNIV~ESITY, Waltham, Mass. ; 
Paul B. Doraln : 1 year ; $4,880 
BBOOKLYN COLLEO~, N.Y.; Irving ARan 
Kaye ; 1 year ; $3,825 

Bart van? Riet ; 1 year ; $7,430 
WAYNm STATEI UNIVEFISITY, Detroit, 
Joseph J. Jasper; 8 months; $9,025 

Mich.; 

UNIVERSITY OF WIBCONSBIN, Madison;Doneld 
H. Buckliu ; 1 year ; $82,Ola 
~~LLEQlD OF WOOSTER, Wooster, Ohio; John 
D. Relnhelmer ; 1 year ; $7,820 

Bsna YAWRCOLLB)QI,B~~D Mawr, Pa.;Rob- 
ert L. Conner ; 15 montha ; $10,005 

BUCKNELL UNIVDRBITY, Lewisburg, Pa. ; 
Earold W. Helne ; 1 year ; $7,960 
UNIVERSITY OF BOBBALO. Buffalo, N.Y.; 
Theodor Rnnov : 1 year ; $3,360 

Harriet F. Montague; 1 year: $8,240 

RESEARCH PARTICIPATION FOR TEACHER 
TRAINING PROGRAM 
BR%XLYN COLLDQ~, Brooklyn, N.Y.; Loulc 
43. Yoriber ; 8 months ; $00 

UNDERGRADUATE RESEARCH PARTICIPATION 
PROGRAM 

BUTLER UNI~BREITY, Indlanapolla, Ind. : 
John W. Martin; 8 weeks; $1,400 
CALIBORXIA INSTITUTE OF TIWIINOLOQY, 
Pasadena ; Jam= Banner ; 2 year8 ; $28.520 

Norman Davldson; 27 months; $8,450 
Richard A. Dean ; 1 year ; $2,155 

UNIVERSITY OF CALIFOILNIA, Berkeley ; Don- 
$d, O;~lisle, Los Angeles; 15 months; 

Daniel Klvelson. LOB Angeles ; 1 year: 
AnaLPHI COLLnQD, ffarden City, N.Y.; Joan 
Brooks ; 10 weeks ; $2,015 

$12,710 

Richard J. Laces ; 14 months ; $16,600 

AQRICULTURAL AND TECRNICAL COLLEQ~ OB 
NO~TR CAEOLINA, Greensboro ; Cedle H. Ed. 
wards : 14 mouths $12,140 

Ronald D. Archer, Rlverslde; 2 years ; 
$46,480 

Robert M. Qottadanker, Santa Barbara : 1 
year : $5,470 

Roger C. Owen. Santa Barbara; 14 

Qeorge C. Royal, Jr. ; 1 year: $4,555 
UNIVERWTI OF ALABAMA, University ; Wil. 
lard F. Gray; 1 year: $1,585 

months; $5,640 

Margaret Qreen; 10 weeks: $7,985 
Donald F. Smith ; 10 weeks ; $10,065 

UNIV~PRSITY OF ALASKA, College; Allan H 
Mick: 12 weeks; $5,285 

ALFRED UNIVD~SITY, Alfred, N.Y. ; Robert M 
Campbell ; 10 weeks ; $3,005 

ALLEQIIAINY COLLEQE, Mendville, Pa. ; Her 
bert 8. Rhinesmith ; 2 years; $17,165 

CANISIUS COLLIDQFJ, Buffalo, N.Y.; Herman 
A. Szymanski ; 1 year ; $5,080 
CARLETON COLLmm, Northfleld, Minn. ; 
James 1. Finholt ; 15 months ; $18,570 

Thurlo B. Thomas ; 1 year ; $8,280 
CAEN~PQIE INSTITUTE OF T&CRNOLOQY, Pitts- 
burgh, Pa. ; J. Paul Fugaassl; 15 months ; 
$15,800 

Qeorglana W. Scovll ; 1 year ; $8,660. 
AMUWAN Mos~nm OF NATUBAL HISTORY, 
N.Y., N.Y. ; Evelyn Shaw ; 2 yeaps ; $76,705 
AIC~RICAN UNIV~U~ITY, Washington, D.C. ; 
Alfred B. Chaet : 1 year; $11.005 

Richard H. Lambert; 10 weeks ; $6,440 
Thomas E. Stelson ; 14 months ; $15,870 
Everard M. Williams ; 2 years ; $18,400 

CASR INSTITUTIO OP TECHNOLOQY, Cleveland, 
Ohio ; R. H. Thomas ; 1 year ; $11,885 

CATHOLIC UNIV~BSITY 0; AYIRICA, Wash- 
ington, D.C. ; Leopold May; 1 year : $7.500 

Joseph C. Michalowia ; 10 weeka ; $4,500 
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CHAPMAN Co~~soa, Orange, CalIf.; Peter 
Goad; 1 year ; $2,480 
COLLBB~ OF CHABL~~T~N, Charleston, S.C. ; 
Joseph R. Merkel, Fort Johnson Marine Bi- 
ological Laboratory ; 2 years ; $8,960 
UNIV~DBSITY OF CHXCAQO, III. ; Arnold C. Har- 
berger; 7 mouths; $15.920 

Daniel L. Harris; 10 weeks; $14,690 
UNIVERSITY OF CINCINNATI, Ohio ; Ronald G. 
Schmidt; 1 year; $1,840 
CITY COLLEOE. N.Y.. N.Y. ; Frank Brescla; 
2 years; $50,500 
CLARK UNIV~ESITY, Worcester, Mass. ; Ver- 
non Ahmadjian ; 1 year ; $3,280 

Gerson KegeIes ; 2 years ; $15,649 
CLABKSON COLLEGE OF TECHNOM~Y, Pots- 
dam, N.Y. : T. 1. Ward ; 1 year ; $a,785 
Cos COLLEOE, Cedar Rapids, Iowa ; Prank 
C. Penninrton : 2 yeBra; $9.650 
COLBY COLLEGE, Waterv’lRe, Maine ; Charles 
F. Hickox, Jr. ; 10 weeks ; $1,200 
COLGATE UNIVE~SXTY, Hamilton, N.Y. ; RaY- 
mond J. bfyera ; 1 year; $8.640 
COLORADO COLLEGE, Colorado Springs ; MS- 
ton K. Snrder : 1 year ; $1,940 
COLORADO- ST;& UNIVERSITY IMs~ARCE 
FOUNDATION, Pittsburgh, Pn. ; Ralph Raker ; 
10 weeks ; $3,485 

Franklin A. Graybill ; 10 weeks ; g2,280 
M. Leslie Madison ; 1 year; $11.675 

COLOBADO STATEI UNIVNWITY RFAS~AFK!H 
FOUNDATION, Fort CO~~~IIB; 8. Y. Morrison; 
2 years: $1,245 

R. V. Smith ; 1 year ; $9,060 
Harry R. Troxell; 1 year; $5,526 

Un~vsssx~~ OP Couoaaw, Boulder; Dnneld 
0. Burkhard : 1 year ; $15,180 

Frank Kreith ; 1 year ; $12,650 
John W. Marr ; 10 weeks ; $8.055 

COLUXBIA UNIVIDBSITI, N.Y., N.Y. ; Rdward 
F. Leonard ; 3 years ; $980 
Commwrmo FOB ADVANCE SCIENCE TBAININQ, 
z; $gelea, CaIlf. ; Harry Sobel ; 2 years ; 

UNIV~BBITI OP CONNECTICUT, Storm; Hugh 
Clerk ; 2 years ; $11,960 

John T. Stock ; 2 years ; $11,180 
COEN~LL UNIV~ISITY, Ithaca, N.Y.; R. F. 
Holland ; 1 year ; $6,936 

0. C. Kent ; 10 weeks ; $5,306 
Simpson Linke ; 1 year ; $9,2GO 
hf. L. Nlohols: 10 weeks : $10,695 

DART~~OUTH COLLBOID, Hanover, N.H.; Wfl- 
Ram W. Ballard ; 1 year ; $7,180 

WilIiam P. Devls, Jr. ; 1 year ; $7,190 
DDPAUL UNI~~SITY, Chicago, III.; Robert 
C. Miller ; 1 year ; $8,300 
D~PAIJW UNIVPESITY, Greencastle, Ind. ; 
John L. Warren ; 1 year ; $3,926 
Danw UNIVEBSITY, Madlnon, N.J.; Louise 
F. Bush ; 2 years ; $13,710 
DB~XEL INSTITUTE OP Tmcaaouxt~, Phlla- 
delphla, Pa. ; Frauk A. FIetcher; 1 year: 
$6,120 

Frank A. Fletcher; 1 year: $1,245 
Robert 8. Hanson ; 1 year ; $5,700 

IDABLHAV Co-o& Richmond, Ind.; Ansel 
Id. Goodlng ; 1 rear ; $7,480 

William Stephenson ; 2 years ; $22,400 

ILLINOIS INSTITUTE or TECHNOLOQY, Chlca- 
go ; Peter Chiarulfl ; 14 months : $4.830 

Peter Chiarulll ; 1 year ; $4,250 
Peter Chiarulll; 1 year; $15,870 
Peter ChlarulR ; 2 yean ; $8,420 
Peter Chiarulli; 2 years ; $21,275 
Peter ChiaruIlf ; 10 weeks ; $750 
Peter ChlaruRl; 1 year; $1,440 

UNIVBBSITY OP ILLINOIS, Urbana; M. T. 
Davlsaon ; 2 years ; $12,0eO 

James C. Martin ; 2 years ; $17,640 
IYYACULATIO H~ABT COLWOE, Los Angeles, 
Callf. ; Lois Wong Chi ; 1 year ; $4,485 

Sister Agnes AM Qreen; 10 Weeks; 
$6,210 

ELYIBA COLLXI~, Rlmira, N.Y.; Gertrude 
spremuR1; 1 Year ; $1.420 

EYOBY UNX%WB~I’% Atlantl. On.: B. A. 
Day, Jr. ; 2 yeare ; $19,895 
FISK UNIVERSITY, NashvlRe, Teun.; Irvin 
W. BIlliott ; 1 year ; $5.255 

James R. Lawson: 1 year; $5,140 
FLOIUDA STATS UNZVEBSITY, TaRehaasee : 
Leland Shanor ; 1 year : $11,615 

Eoward 1. Taylor ; 1 year ; $4,890 
FOEDRAM UNIVESSITY, N.Y., N.Y. ; Clarence 
C. Schubert ; 1 year; $12,825 
FBANKLIN INSTITUTB, BAUT~L RE~~ARCE 
FOUNDATION, Philadelphia, Pa.; W. R. Den- 
forth ; 16 months ; $7,590 
FRANKLIN AND MABBHALL COLLEGB, Lau- 
caster, Pa. ; John II. Moaa; 10 weeks; 
$8,465 

Fred H. Suydm ; 10 we&e ; $8,550 
rnoao; CW~~~~~oTO~ UNIV~BSITY, yFe.r- 

- Russell B. Stevens; 
$l,Q35 * .’ 

; 

UNIVERSITY OP GEORQIA, Athens ; R. Barclay 
McGhee ; 10 weeka ; $5,790 

Robert A. McRorle ; 1 year ; $10,865 
Robert A. YcRorie; 1 year; $1,840 
Lo& A. Reyburn ; 10 weeks ; $11,3B5 

GON~AQA UN~V~ESI~Y, Spokane, Wash. ; %%u- 
0th~ J. O’Leary; 14 months; $5,290 
QB&ILL CoL~ssm, CrlnneB, Iowa; Grant 
0. Qale ; 10 weeka ; $4,315 

Wlllia~~ A. Nevffl ; 15 months ; $10,696 
GUSTAVUS AWLPHUS COLL~QI), St. Peter, 
Mlnn. : H. Bradford Thompaon ; 2 years: 
$3,785’ 
H&MIL~~N COLLEO~, Clinton, N.Y.; L. R. 
Cratty. Jr. : 2 years ; $9,200 
HA~V&D UN&BITT, Cambridge, Mess. ; 
A. M. Peppenhelmer, Jr. ; 10 weeka ; $21,275 
HARVPIY MUDD C~LLEBQ, Claremont, Calli.; 
Roy A. Whiteker; 2 years; $20,860 
HAVE~SO~U, COLLEOI, Haverford, Pa., Har- 
mon C. Dunathan ; 27 months: $1,046 
UNIVUESITY 01 HAWAII, Honolulu ; D. lOlmo 
Hardy; 1 year ; $7,306 

John L. T. Wangh ; 2 years: $15,520 
HO~STBA COLL~O~, Hempstead. L.I. N.Y.; 
Rdward 1. Schweiaer; 13 weeks; $6,100 
COLLEQB OF THE HOLY caoss, Worcester, 
Mass. ; Vincent 0. McBrien ; 1 year ; $1,880 
UNIVERSITY 0s IDAHO, Moscow ; Malcolm M. 
Renfrew ; 1 year: $3,050 

Malcolm M, Renf rew ; 1 year $2,740 

INCABNATU WOBO COLLEOE, San Antonio, 
Tex. ; Slitter Joseph Merle ; 1 year ; IS,105 
IEDUNA UNKVERBITY, Bloomington; H. W. 
Hofetetter ; 9 weeks ; $2460 

PauI KIlnge; 8 weeks ; $3,016 
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L. 8.l&Clu~g ; 2 years ; $11.075 
Raymond 0. Murray: 1 year; $5.175 
Roger W. Ruesell; 2 years; $13,410 
V. J. Bhiner, Jr. ; 1 year ; $9,260 

IOWA STATB Un~vmaem, Ames; D. R. 
Boyian; 1 year; $24,980 

Donald E. Hudson: 1 year; $20,855 
Donald E. Hudson; 1 year; $9,535 
Donald E. Hudson: 1 year; $3,195 

JOHN CARROLL UNIVBIRBITY, Cleveland, Ohio : 
Richard J. Gaul ; 8 weeks ; $4,025 
JUNIATA COLLEGE. Huntingdon, Pa.; B. 1. 
Blaladell: 2 years: $16,790 

David M. Hercules ; 1 year : $2,335 
KAN~AB STATS COLLEO~D OB PITTSBUE~; Joe 
M. Walker; 16 months ; $5,205 
KANSAS STATS UNIVDBSITY, Manhattan ; 
A. B. Cardwell : 2 years ; $11,595 

H. C. Fryer ; 1 year ; $12,590 
M. F. Hansen; 10 weeks; $4,345 
Jack L. Lambert ; 2 years ; $19,505 

UNIV~RSITX or KANSAS, Lawrence; Harold 
F. Roeson : 8 weeks ; $2,210 

Frederick E. Samson, Jr. ; 1 year ; $27,610 
Edward E. Smissman ; 1 year ; $6.155 

KANSAS WESLEYAN UNIVERSITY, Salina : 
Charles B. Creager; 1 year: $2.990 
K~NTUCLCY RES~AECE FOUNDATION, Lexlng- 
ton : 0. Merl Baker : 1 vear : 14.085 

D&d K. Blythe ;’ 1~ year : $1,150 
Jacob R. Meadow: 1 year; 324,770 
H. A. Romanowite ; 1 year; $9,775 
0, W. Schneider: 14 months: $8.280 

KENYON COLLEOE, Qambler, Ohio; Daniel T. 
Finkbelner, II: 1 year; $3,105 

Edwin 3. Robinson, Jr.; 2 years; $6,440 
KNOX COLL~BI, Galesburg, 111.; Paul H. 
Shepard ; 1 year ; $2,690 
LAAAYBTTBI COLLEQIP, Easton, Pa. ; Wlnfleld 
Keck; 8 weeks : $4,450 

E. Lee McMlllen ; 1 year ; $2,590 
Thomas 0. Miller ; 2 years : $3,335 

LEBANON VALLEY COLLEO~, Annville, Pa.; 
Karl L. Lockwood ; 10 weeke; $6,975 
L~EIQH U~rvsasrrn, Bethlehem, Pa. ; George 
B. Jenkins ; 1 year ; $7,370 
LINF~PLD Co~~aos, McMlnnvlRe, Oreg. ; John 
A. Day; 1 year; $1,520 

Robert E. Jones ; 1 year: $1,220 
LINFI~LD RESEARCH FOUNDATION, McMlnn- 
ville. Oreg. ; Robert E. Jones ; 2 years ; $4,130 
Logo ISLAND BIOIMICAI, ASSOCIATION, Cold 
Spring Harbor, N.Y. ; Arthur Chovnlk; 2 
years ; $24,535 
LOBAS COLL~QI, Dubuque, Iowa; George N. 
Schulte ; 1 year ; $5,980 
LOUISIANA STATSI UNIV~BSITY, Baton Rouge : 
C. 0. Durham, Jr.: 9 weeks: $5,680 

George C. Kent, Jr.: 1 year; $4,890 
Irwin 8. Krule ; 14 months : $24,400 
Vincent E. Parker: 9 weeks: $2,495 
H. B. Wllllams ; 7 months ; $13,435 

L~YOLA UNI~~E~ITY, New Orleans, La. ; F. A, 
Benedetto ; 1 year; $7,385 

MANHATTAN COLL~GW. N.Y., N.Y.; Arthm 
B. Kemper : 1 year ; $3,450 

Donald J. O’Connor; 1 year ; $2,930 
MARINBI BIOLOQICAL LABO~ATOBY, Woo& 
Hole, Mass. ; William Stone, Jr., Boston ; lt 
months ; $13,200 
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MAEYQE~V~ COLLEQQ, Detroit, B&h. ; Sister 
M. Stanislaus Huddleston ; 1 year; $6,155 
UNIVDR~ITY OF MARYUND, College Park; 
Joshua It. C. Brown : 10 weeks : 34.670 

Howard Laster ; 14 months ; $26,910 
UNIVERSITY OF MASSACHUSETTS, Amherst ; 
Phillips R. Jones ; 1 year ; $1,955 
MEECYHURST COLLEGE, Erie, Pa.: Sister Ed. 
Fidelis O’Connor; 8 weeks ; $7,140 
UNIVERSITY OF MIAMI, Coral Gables, Fla.; 
Samuel P. Meyers, Miami ; 3 months ; $3,745 
MICAIQAN COLLEGE OF NININQ AND TECA- 
NOLOQY, Houghton ; Frank Kerekes; 14 
months ; $2,150 
MICHIQAN STATHI UNIVERSITY OF AQEICUL- 
TURK AND APPLIED SCIENCID, East Lansing; 
Erwin J. Benne; 2 years; $41,045 

Sherwood K. Haynes; 2 years; $33,225 
Herman L. King; 1 year : $17,195 
Elmer Lelniuger; 2 years ; $25,580 
Harold B. Stonehouse; 2 years ; $29,165 

UNIVBRSITY OB MICHIGAN, Ann Arbor; J. B. 
Griffin ; 2 years ; $13,110 

Keuneth L. Jones; 8 weeks: 33,645 
Robert C. Taylor; 1 year; $7,590 

NILLSAPS COLLEGE, Jackson, Mles. ; Richard 
R. Prlddy ; 2 years: $1,230 
UNIVEIRSITY OF MINNESOTA, Minneapolis ; 
1. R. G. Eckert ; 1 year ; $7,535 

Lawrence E. Goodman ; 1 year; $4,315 
James C. Nlchd; 1 year ; $10,275 
Wayland E. Noland; 15 months; $20,395 
Theron 0. Odlaug ; 1 year ; $1,780 
I. Richard Savage; 7 months; $12,650 

MOUNT HOLYOHP COLL~QB, South Hadley, 
Mass. ; Edwin S. Weaver; 8 weeks; $5,635 
MOUNT ST. MARY’S COLLEGE, Los Angeles, 
Caltf. ; Hallie F. Bundy ; 1 year ; $2,600 
MISSISSIPPI STATS UNIV~BSITY, State Cal- 
lege ; Charles B. Cllett ; 2 years ; $20,335 
UNIVICRSITY OF MISSISSIPPI : University ; 
Virgil N. Benson; 1 year; $3,360 
UNIVERSITY OB M~SSOUBI, 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. ; 
$2,990 

Milton S. Saslaw; 9 weeks ; 

UNIVERSITY OF NEBRASKA, Lincoln ; Donald 
G. Hanway ; 2 years : 38.405 
NIQWARK COLL~X 0; ~NQINEERINO, N.J.; 
Harold Noroson ; 1 year ; $1,095 
Nsw JERSEY NIURO-PSYCHIATRIC INSTITUTBI, 
BUREAU OF RESEARCH IN NEUROLOGY AND 
PSYCHIATRY, Princeton ; Dewitt Hendee 
Smith : 1 year ; $4.830 
NEW Msxxrco HIQHLANDS UNIV~ESITY, L~S 
Vegas ; 
$10,580 

Robert Q. Lindeborg ; 2 years ; 

Nnw MEXICO INSTITUTIU OF MINING AND 
T~CHNOL~QY, Socorro ; William Hume; 1 
year; $10,280 
Nnw MEXICO STATE UNIVERSITY, University 
Park ; James E. Weiss ; 1 year ; $15,870 

UNIVERSITY OF Nmw MIOXICO, Albuquerque ; 
Richard K. Traeger ; 1 year ; $2,925 

Nnw YORK UNIV~ESITY, N.Y., N.Y.; Joseph 
D. Gettler : 1 year ; $12,190 

Leonard Yarmus; 10 weeks; $5,475 



UNIVE~BSXTY OF NOBTE CAROLI?; gg;;l 
;$li9OZharles 1. Bowerman ; 

Francis Nash Collier, Jr. ; 7 months; 
$6,630 

Franc18 Nash Collier, Jr. ; 7 months ; 
$6,030 

C. E. Bostian, Raleigh ; 2 years; $15,0~66 
P. H. Harvey, Raleigh ; 10 weeks ; $@.895 
T. E. Makl, Raleigh ; 1 year; $5,006 

UNIVERSITY OF NORTH CAROLINA, Chapel 
II111 ; H. T. Scofleld, Raleigh ; 1 year ; $2,590 

William T. Snyder, Raleigh ; 2 years: 
$25,645 

Alfred J. Stamm. Raleigh : 1 year; $3,450 
NORTEI DAKOTA STATI UNIV&IT~ OB AQRI- 
E~LTDR~ AND APPLIED SCIIUNCIU. Fargo : J. A. 
Calleobach ; 1 year; $16.570 - ’ 

Frans H. Rathmann ; 1 year ; $9,920 
Donald Schwartz; 1 year; $4,210 

UNIVERSITY OB NORTH DAKOTA, Grand Forks ; 
D. 1. Severson ; 1 year ; $240 
NORTREA~TEBN UNIVERSITY, Boston, Mass. ; 
Robert A. Shepard; 1 year; $4,060 

Ralph A. Troupe ; 1 year; $4,405 
NORTHERN ILLINOIS UNIVERSITY, DeKalb ; 
C. J. Rohde. Jr. ; 10 weeks; $2,990 
NORTH TEXAS STATE COLLEBB, Denton; 
Robert C. Eherman; 1 year; $7,400 

Robert C. Sherman ; 1 year; $3,850 
Robert C. Sherman; 1 year; $9,500 

NORTHWEST~IBN STATP COLLEOB) OP LOUISI- 
ANA : Natchltoches: Richard 1. Garth : 1 
year ; $3,176 

Floyd L. Judd ; 1 year ; $1,840 
James L. Rhoades; 1 year; $920 

NORTHWESTERN UNIVERSITY, Evanston, Ill. ; 
Richard C. Bowers: 1 rear : 315.020 

Ray L. Wattersoh; I year f $Il,560 
UNIVERSITY OB NOTRE DAMS, Notre Dame, 
Ind. ; Julius T. Banchero; 14 months; 
$4,830 

Raymond C. Gutachlck; 14 mouths ; 
$8,305 
OBEBLIN COLL~Q~, Oberlin. Ohlo ; Norman 
Cl. Craig ; 15 months : $9,780 
Oaro STATE UNIVERSITY. Columbus; Lloyi 
Id. Parks ; 1 year $8,455 
OHIO WESLEYAN UNIVERSITY, Delaware 
Thomas 9. Oey ; 2 years ; $10,050 

J. Gordon Ogden, III ; 1 year ; $1,946 

OKLAHOMA STATS UNIVERSITY, Stfllwater 
Robert B. Kamm ; 1 year ; $2,500 
UNIVERSITY OB OKLAHOMA, Normsn: Rlch- 
ard A. Go17 ; 2 yeare ; $3,400 

Alfred J. Welnheimer; 1 year; $11,485 
OREQOX STATQ Co~~soa, Corvallls; E. C. 
Gilbert ; 3 months : $7,625 

A. T. Lone&h ; 10 weeks ; $7,420 
LEO A. Scluchettl; 1 year; $6,880 
Roy A. Young; 15 months; $1,400 

UNIVERSITY OB OREQON, Eugene ; L. 8. Cress 
man ; 1 year ; $9,330 

Robert A. Ellis; 1 Year: $6,810 
Leroy H. Klemm ; 2 years ; $12,640 
Andrew F. Moursund ; 1 year ; $6,040 
E. Novltski; 2 years; $38,816 
J. L. Powell ; 2 years ; $15,270 
Harry A. Shoemaker; 1 year; $19,266 
J. A. Shotwell ; 10 weeks : $3,855 

VONNSYLVANIA STATP~ UNIVIP~~ITT, Unlver- 
dty Park ; William F. Prokasy, Jr. ; 2 rears ; 
:9,660 
‘OLYT~XHNIC INSTIT~TIO OB BBOOKLYN, N.Y. ; 
Ernest I. Becker: 10 weeks: $11.345 

John J. Dropkln ; 1 year ; $15,065 
?0td0NA CoLmeos. Claremont, Calif. ; Alvin 
L. Bellby ; 1 year; $17,410 
UNIVERSITY op PORTLAND, Oreg. ; Ambrose 
1. Wheeler; 1 year; $5,986 
QINCQTON UNIVEBEITY, Princeton, N.J. ; 
rohn G. Danielson ; 18 months; $14,626 
PUBDOBI UNIVERSITY, Lafayette, Ind.; C. J. 
Ioodnlght ; 1 year; $22,385 

Dale W. Margerum; 2 years: $10,025 
UNIVDESITY OF REDLANDS, Redlands, Calif. ; 
Robert H. Maybury; 1 year; $7,855 
REND COLL~Q~, Portland, Oreg. ; J. Iii. H. 
Hancock; 1 year; $10,080 
RINSBILAEB POLYT~!HNIC INSTITUT% Troy, 
V.Y. ; Stephen 1. Wlberley ; 2 years : $6,760 

Stephen E. Wlberley ; 10 weeks ; $3,36iI 
Stephen E. Wiberley ; 16 months ; $11,886 
Stephen E. Wlberley ; 16 montha ; $13,576 

R~SEABCH FOUNDATION OB STATQ UNIVIDR- 
SITY OB Nmw YORK, Albany; C. Eugene 
Farnsworth ; 1 year ; $3,695 

Edwin C. Jahn, Syracuse: 10 weeks ; 
38,855 

Ralph T. King, Syracuse: 10 weeks: 
$3,315 
RESEARCH FOUNDATION, OKLAHOMA STATQ 
UNIV~ESITY, Stillwater ; Marvin T. Edmlson ; 
1 year; $13,970 
UNIVICRSITY op Rnoos ISLAND, Kingston; 
J. W. Cobble; 10 weeks ; $900 

C. Polk; 1 year; $3,450 
UNIVERSITY op ROCHESTER, N.Y.; 8. D. 8. 
Spragg ; 1 year : $4.830 

Edwin 0. Wllg ; 10 weeks ; $5,730 
ROCKY MOUNTAIN BIOLOQICAL LABORATORY, 
Crested Butte, Colo. ; R. K. Enders, Swarth- 
more, Pa. ; 2 years ; $22,225 
Roscos B. JACKSON MBYORIAL LABOSATOBY, 
Bar Harbor, Maine ; John L. Fuller ; 2 years ; 
$45,270 
ROS%MONT COLL~X+& Rosemont, Pa. ; Mother 
Mary Colman Wall ; 10 weeks ; $3,250 
ROSWELL PAUK MBIYOEIAL INSTITUTE 
HP~ALTH AND R~SI?IARCH, INC., Buffalo, N.Y. ; 
Edwin A. Mlrand ; 12 weeks ; $23,405 
RUTQ~RS, TAX STATS UNIV~RSI~, New 
Brunswick. N.J. ; Donald G. Forgays ; 1 year ; 
‘$2,465 

James B. Durand, Camden; 15 months; 
62,185 
ST. FRANCIS COLLBGE. Brooklyn, N.Y. ; John 
M. Burke; 1 year; $2,510 
ST. JOSEPH COLLQO~, Emmltsburg, &Id. ; 81% 
ter Denise Eby ; 1 year ; $3,030 
ST. JOSEPH’S COLLEQB~ BOB WOMsN, Brook- 
lyn, N.Y. ; Sister Saint Francis ; 14 months ; 
18,670 
ST. LOUIS UNIVERSITY, MO.; Paul E. Peter- 
3011; 8 weeks; $3,336 

Arthur G. Rouse ; 1 year ; $1,875 
ST. OLAF COLLEQQ, Northneld, Mlnn.; Frit- 
]of E. Christensen ; 1 year; $17,220 
ST. PROCOPIUS COLLBQE), LtSIe, III. ; Norman 
A. Frigerlo; 1 year; $6,776 
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SAN Dmeo STATB CobLEan FOUNDATION 
Calif. ; R. Gordon Gastll ; 1 year ; $14,345 

Burt Nelson ; 1 year ; $4,645 
Power B. logo; 1 year; $2,760 
Harold Walba; 1 year: $16,220 

UNIVmEaITY OP SAN FRANCIsCO, Calii. ; WI1 
Barn Maroney ; 1 year ; $4,260 
SAN Joan STATS COLLD~D CORP., Calif. 
Lloyd Van Alten ; 1 year ; $10,430 
UNIVERSITY OF SANTA CLAUA, Calli.; Johr 
B. Drahmann ; 12 weeks ; $2,620 

Abraham P. Hillman ; 1 year ; $8,100 
Stanlslaw Kownackl ; 10 weeks ; $2,760 

UNIVICBSITT or SCBANTON, Scranton, Pa.; 
Martin D. Appleton ; 10 weeks ; $5,865 
SEATTLE UNIV~RSITT. Wash. : Harrv Majors, 
Jr.;lyear;$2,300- ’ - - 

Francis P. Wood ; 1 year; $2,845 
SYITB COLLBIOD, Northampton, Mass. ; Mil. 
ton D. Soffer ; 2 years ; $4,890 
UNIVIPBSITY OB SOUTH CAROLINA, Columbia ; 
E. Fontelle Thompson, Jr. ; 9 weeks ; $4,925 

E. C. Woodward, Jr. ; 1 year ; $2,665 
SOUTH DAKOTA STATS CoLmiiea. Brookings; 
Dennis L. Moe; 1 year; $3,070 
SOUTII DAIC~TA SCHOOL OF MINIS AND TECH- 
NOLOQY. Ranid City: Edward L. Tullis: 1 
year; $685 - - 
SOUTII~AST M;ss~~~~;; COLLQQE, Cape 
Girardeau ; . . ; 14 months; 
$19,700 
SOUTFISJRN ILLINOIS UNIVIBSITY, Carbondale ; 
I. L. Shechmelster; 2 years: $18,540 

Walter B. Welch ; 1 year ; $2,830 

SPEING HILL COLLEOIU, Spring Hfll, Ala.; 
Walter J. Rhein ; 8 weeks ; $3,695 
STANFORD UNIVERSITY, Stanford, Calif.; Eric 
Hutchinson; 10 weeks; $6,185 

David M. Mason : 2 years; $23,798 
0. Catler Shepard ; 7 months: $27,210 
0. Cutler Shepard ; 1 year ; $4,715 

STATE UNI~~ESITY OF IOWA, Iowa City ; Don 
Lewis : 1 year; 33,625 

Ralph L. Shriner ; 2 years ; $9,545 
ST~VINS INSTITUTD OP T~CENOLO~Y, Hobo. 
ken, N.J. ; S. S. Sttvala ; 14 months ; $27,780 
SWAETIXMOBB CoLnnem, Swarthmore, Pa. ; 
Norman A. Meinkoth; 8 weeka ; $8,165 

Peter T. Thompson ; 10 weeks ; $7,190 
SYBACUSm UNIVmIISITY, N.Y.; Hiram J. 
llhns : 2 years: $14,885 

James A. Luker; 10 weeks: $6,875 
WaBace R. McAllister ; 1 year; $7,810 
Henry E. Wirth; 1 year; $13,310 

!I?IONNIUSS~E AenxcnmunnL AND INDUSTRIAL 
STAR UNIVIPBSITY, NaahviRe; Carl M. HlR ; 
1 year; $1,000 
UNIV~BI&XTY or T~NNUJS~~, Knoxvllle ; 
Arthur W. Jones; 1 year; $4,395 

AeawnLTuarr, AND MSXHA~ICAL CoLLnen OF 
TAIIAS, College Statlon ; Richard M. Adams ; 
7 months; $13,170 

Duane Bown; 1 year; $6,470 
Ivan B. Cutler; 10 weeks ; $8,970 
Robert 1. Stephenson: 1 year; $1,230 
J. Y. Snglhara; 2 yearn; $17,855 
Angus M. Woodbury: 1 year; $4,865 

UTAH STATm UNIVDBSITY, Logan; R. L. 
Berger ; 10 weeks; $6,380. 
VALPAUAISO UNIVmESITY, Valparaiso, Ind. ; 
Robert J. Hanson ; 14 months ; $6,130 
VANDEBBILT UNxvmBsITY, Nashville, Tenn. ; 
Stanford C. Ericksen : 2 years ; $10,580 
VILLANOVA UNIVIIBSITY. Villanova, Pa. ; Rob- 
!rt E. Whlte: 1 year; $4,140 
FIEeINIA FIsnmaras LABORATOEY, Gloucester 
Polnt ; Robert 8. Bailey ; 15 months ; $16,176 
FIRQINIA POLYTECHNIC INSTITUTB, Blacks- 
mrg; Robert C. Krug ; 10 weeks ; 33,220 
V~OINIA STATS Co~~aon, Petersburg ; Lewis 
1. Glst, Jr. ; 14 months; 318,840 
VASHIN~TON STATB UNIV~ESITY, Pullman ; 
leth Barton Locke ; 1 year ; $575 

Richard A. Parker ; 1 year; $5,120 
VAYNn STATm UNIV~ESITY, Detroit, Mich. : 
Ienry V. Bohm; 1 year; $12,175 
VnSLnYAN UNIVQRSITY, Middletown, Conn. ; 
1. Philip Johnson ; 7 months; $9,600 
Va~Tsan MICEID~AN UnxvmasxTY, Kalama. 
00: LUh.n H. Meyer: 10 weeks; $6,460 

Paul Rood ; 1 year; $2,010 
~?WIXUW REanRVn UNIVERSITY, Cleveland, 

Dhlo ; Jan H. Braell ; 2 years; $17,085 
Richard F. FIrestone ; 2 years ; $14.320 
GemId Tanber ; 2 years ; $11,700 

WHaATon CoLLmom, Norton, Mass.; Bojan 
Eamlin Jennings ; 10 weeks ; $1,840 
WILsaS CoLLEQa, Wilkes-Barre, Pa. ; Shel- 
Ion G. Cohen ; 14 months ; $3,000 

Francis J. Mlchellnl; 1 year: $2,795 
&?LLIAM MANSE RIcm UNIVIPRSITY, Houston, 
Cex. ; Allen C. Enders ; 2 years ; $11,960 
JNIVIIRSITY OF WISCONSIN, MadLon; R. H. 
Iott, Jr. ; 10 weeks: $2,265 

Calvin 0. Hnber ; 1 year; $470 
KmmnmRe UNIV~BSITY, Springfield, Ohlo ; 
?aul K. Glasoe ; 1 year ; $3,790 
VoacmsTmB POLYTSICENIC INSTIl’UTm, 
Worcester, Mass.; Wilmer L. Kranlch ; 10 
Peeks ; $3,970 

Richard J. Baldaut ; 7 months ; $5,560 
A. I. FIowers ; 16 months ; $6,900 
A. F. Isbell; 12 weeks; $2,270 

TPXAS CFIIIISTIAN UNIvmBsrTY, Fort Worth; 
Wllllam H. Watson; 1 year; $5,300 

UNI~~MI~ Or TXSAE, Anstln ; R. N. Little ; 
0 weds; )7,870 

‘7 

L 

; : 

! 1 

I 
1 

6 
7 
1 

; 
I 
I 

E 

: 

: 
\ 
8 

F 
I 

7 
1 
7 
< 

: 

: 

: 

7 
\ 
v 

3 
V 

1 
E 

Y 
P 

Allan I& Parker; 10 weeks; $8$05 
CAV~R UNIVnBSITY, Ctneinnatl, Ohlo ; Har- 
‘ey A. Dube; 1 year: $5,110 

Joseph J. Peters: 1 year; $460 
!ALIU UnIvmnsrTY, New Haven, Corm. : B. J. 
loell; 1 year: $11,215 

John P. Cheslck ; 1 year; $12,535 
Ralph Norman Haber; 2 years: $15,295 
Ralph Norman Haber ; 2 years ; $11.730 
Harlan J. Smith ; 27 months; $5,765 

:msaxva UNIVDRSITY, New York, N.Y.: 
‘hylhs H. Cahn; 10 weeks: $1,205 

Harry ID. Ranch ; 1 year ; $4$35 

TEXAS WOUAN+J UNxvmasxTY, Denton: Wll- 
llam L. Mecay ; 21 months: $6,790 
TULANIO UNIVIRBITY, New Orleans, La. : Hans 
B. Jonasaen ; 17 months ; $7,936 
UaanLwm Commem, Lonlsvllle, Ky. : Shter 
M. Angelice Seibert ; 1 year ; $2,410 
CNIVEB~ITY OF UTAH. Salt Lake Clty ; M. 
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ADVANCED SUBJECT-MATTSR INSTITUTES 
A~BI~ULTUBAL ANDM~cHANI~ALCOLL~~~ or 
Tmas, College Station; B. C. Moore: 6 
months ; $29,210 
Uxixvmasrm OB ARIZONA, Tucson; Gerard P. 
Kuiper ; 6 months ; $41,300 
BnAnnmxs UNIVERSITY, Waltham, Mass. ; 
Kenneth W. Ford; 7 months; $33,980 

Kenneth W. Ford; 4 months; $2,600 
1 UNIV~BSITY or CALIFQENXA, Berkeley ; 

Charles H. Sawyer, Los Angeles ; 6 months ; 
$Q,SQo 
CANISIUS Cormom, Buflalo. N.Y.; Herman 
A. Szymanskl ; 6 months ; $6,400 
~;~~er;aIrisTxTuTz 0~ TEcHN~~;~;~~- 

$4&O 
. ; Alan J. Perlls; ; 

COLOBAW STATIO UNIVERSITY RmsmAmcH 
1 FOUNDATION, Fort Collins; Glenwood P. 

Epllng ; 3 days ; $7,335 
UNIVEIRSITY or COLORADO, Boulder; W. RI. 
Brittln ; 10 weeks ; $53,710 
FISK UNIV~SITY, Nashville, Tenn. ; Nelson 
Fuson ; 6 months ; $7,480 
FLORIDA STATD UNIV~BSITY, Tallahassee ; 
Donn 8. Gorsllne; 10 months; $34,930 
UNIVEBSITY OB FL~EIDA, Gainesvflle; Per- 
Olov Lawdin ; 9 months ; $58,150 
HAEVA~D UNIVEESITY, Cambridge, Mass.: 
Willlam Llller ; 8 months; $16,925 
UNIVmssrTY OF GJBORQIA, Athens; M. K, 
Fort, Jr. : 6 months ; $35,225 
UNIVzBSITY OF HAWAXI, Honolulu ; Maxwell 
9. Doty ; 8 months ; $11,560 
MAS8ACHUSEWTi.4 INSTITUTE OB !l%CHNOW)oY, 
Cambridge ; Robert W. Mann ; 6 months ; 
$33.270 
UNIVEBSITY or MLbrcHxera, Ann Arbor; AlaE 
A. hfarra ; 6 months ; $12,880 
UNIVEBSIT~ OF NOBTH CAEOLINA, Chape: 
Hlll ; John W. Carr, III ; 6 months ; $57,93( 
OKLAHOMA Swrm UNIVEBSITY, Stlllwater 
L. Wayne Johnson; 6 months; $36.400 
UNIVmBSITY OP OKLAHOMA, Norman; WU 
llam Vlavant ; 6 months ; $32,700 
UNIvEaalTY OF PBNNS~LVANIA, Phlladelphla 
Hsaan Xeh ; 6 days ; $7,200 
UNIVBRSITY OP PITTSBUBQE, Pa.; Adolpl 
Grunbaam ; 1 year ; $3,63O 
UNIVERSITY OP SOUTH~BN CALIBY)BNL% LOI 
Angelee; Jay M. Savage; 6 weeks; $1,800 
UNIVERSITY OP Tmus, Austin ; Howard T 
Odum, Port Aransas; 6 months ; $7,300 
UNIV~BSITY OP UTAH, Salt Lake City ; C. E 
Burgess ; 6 months ; $35,506 
VXBQINIA POLYTECHNIC INSTITUTII, Blacke 
burg; D. H. Pletta ; 8 months ; $49,250 

Unrvmssn-x OF WISCONSIN, Madison: B 
Byron Bird ; 3 weeks ; $43,250 
WOOD6 HOLO OCMNOQFtAPEIC INSTITUTIOS 
Woods Hole, Mass. ; George Veronls; 
months ; $21,200 

PUBLIC UNDERSTANDING OF SCIENCS 

AMIIBICAN ASSOCIATION FOB THY ADVANCI 
armma 01 Scrmscm, Washiugton, D.C. : Dac 
Wolfle ; Props of So&moe Zieotured; 1 dV 
NM-@ . 
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,YBEICAN Ynsmuu 01 NATUBAL HXSToBY, 
lew York, N.Y.; C. Bruce Hunter: Zi6ctuM 
Wed C the Bdenaer; 1 year ; $9,6SO 
,SP~N INETITIJTB FOB HUMANISTIC STODIB(J, 
.spen, Cola. ; Robert W. Craig ; Pub& Un- 
‘eretanding the Role 01 Science tr Boci- 
ty; 1 year ; 944,460 
l0aBD 0~ REerNTs or STATB CoLLmoms, 
ladlson, Wis. ; Harry F. Bangsberg ; So(snO6 
!em{nar tar Newepapw Edltore; 6 monthe ; 
3,560 
IOLOBAM) STATS UNxvmssxTY RnSmABCE 
rOUNDATION. Fort Colllns: Herman &f. 
Veleman; &ience N6w6 Wr##ng Bemlnar 
or Rocku YountaC-Plaine Etatsr : 6 
nonths ; $iZ,QSO 
!OLUYBIA UNIVERSITY, New York, N.Y. ; John 
roster; Con/sranoe of Ba~tmt(rts and Mae4 
dedfa EmecuWues; 1 year ; $6,960 
~ONP~BICNCE BOARD OP THB MATWYAT~CAL 
3cnvwms, Washington, D.C.; 0. Baley 
?rlce; Projeot lor PIannCg PubUo rjoor- 
nation Bervlcer 4n Jfathematk8; 6 months ; 
;10,000 
UCHIQAN STATID UNIvmBsrrY, East Lansing ; 
lames Stokely ; Bemfnar for Boierce Wt%tera; 
L week ; $10,700 
YATIONAL EDUCATIONAL Tmx.mvssIor AND 
RADIO CENTPIE, New York, N.Y.: Robert B. 
Eudson: The (litieen and the New Age oj 
3cletaoe; 1 year; $179,620 
NORTHWESTERN UNIVIIRSITY, Evanston, Ill. ; 
Bhlrley M. Llnde ; Midweetern l&no8 Pub. 
!M Information Xemfnar; 6 months ; $19,000 
UNIvmBsITY Or NOBTH CAROLINA, Chapel 
Kill; Norval Nell Luron; Science W&era 
InetHute; 1 year ; $24,660 

BUPPLRMENTARY TRAINING FOR TEACHERS 
A?~~RICAN SocImTx OF ZOomeIsTa, Urbana, 
111. ; C. Ladd Presser ; Eeoent Advances 4n 
Uomparathw Neurophyr(oZogy; 7 months ; 
$4,600 
BOSTON COLLmam, Chestnut Hill, Mass. ; 8. J. 
Bezaseka: Summer InsMute in Yathemat- 
Car; 6 months; (2,QOO 

9. J. Bezuszka: Cooocrat~ue Unit Xtudu 
Program 4n hfa~hekko8; 16 m&b-; 
$20.600 
UNIVEBSITY 01 COL~BADO, Boulder ; James R. 
Wailes; Hummer Znetitute for lgotenos Bu- 
pwvi8or.s; 6 months: $13,380 
COLUHBIA UNxvmEsrzY, New York, N.Y.; 
Polykarp Kusch: Bummer Uonferenos on 
&ientipo Frontier8 and Thdr Intwaatlon 
WSth looiety; 6 weeks ; $66,275 
Dnxm UNIV~BSITY, Durham, N.C. : J. J. Ger- 
gen ; Es.perimentaZ Program 4n ths Retrak 
4ng oj Armed Xwvivs O@wre for Teswh4nq 
YathemaHos; 60 months ; $22,400 
EDUCATIONAL Smavrcms, INC., Watertowa, 
Mass. ; Jerrold R. Zacharlas: One-ccsek 
Trainhg Uonfwerae lot the Itwtrwtkmal 
Stag8 01 Znrtltuter Dealing W<th the Phyeie8 
Uourse Prepared b# ths Phpkml cTok%oe 
Btudv Committee; 6 months; $27,616 
EYOSX UNIvmasrrx, Atlanta, Qa. ; Charles T. 
Lester ; Program ZnvoZvinp Q TeZevMon 
Coures on Bolenoe for Blementwy iYohoo1 
Teachers; 1 year ; $36.380 
KANSAS STATB TSIACE~BS COLLWE, Blmporla ; 
Otto M. Smith; OneDa# Uo~eronoo 01 



B(nofpaZ, bWerv(sor~, and Bchool Boar 
Membera; 5 months : 2500 
hfIAM1 UNIVmBSrrY, .&ford, Ohlo ; L. Wal 
ren Nelson; Workcshops for Improving th 
Elementary Teacher’8 AbiZMes in Belectio: 
ad Use 01 dde%Ce Iqutpment; 15 months 
$12,595 

:- 
e 
n 

hfICHIQAN CoLLs(Is op MININQ AND TsCB 
NOLOOY, Houghton : Eric A. Bourdo, Jr, 
L’Anse ; Chemical and BSoZogbaZ Loboratoq 
Training Yor High BchooZ and OoZZege Tech 
era; 8 weeks ; $2,820 

z M. 1. Volln ; Laboratory TraCn4ng Progran 
for Teachers; 7 months: $6,860 
UNIVsasITY OB NOBTR DAKOTA, Grand Forks 
J. Donald Henderson ; Bupplementary Twin 
W for Teachers; 2 days: $500 
UNIV~B~ITY OF OKLAHOMA, Norman: Rich 
ard V. Andree ; In-8ervice Institute jor OoZ 
legs Teaoheru of Mathematics, &ience, ant 
B?#neting; 17 months; $29,900 

Horace Hoffman ; Oonjerence for Advance6 
Oourse Planning for TweZjth Grade Bcience, 
8 weeks ; $25,900 
UNIVERSITY 08 SOUTH FLORIDA, Tampa 
T. C. Helvey ; Oonjerence for High lchool 
Phvs4ce Tecrchers In Aero-&ace Bdences; 2 
weeks ; $6,910 
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STANPOBD UNIVQBSITY, Stanford, Callf. ; 
Lawrence It. Blinks ; Institute $n Marine Bf. 
ologv; 10 weeks ; $20,725 
UNIV~BEITY OB TBXAS, Austin; Harold J. 
Plass, Jr. ; Development oj Teachers of En. 
g<seerlng Meohanlce; 18 months: $31,070 
WH~DLINP(I COLLIPQD. Wheeling, W.Va. ; Jo. 
seph A. Duke; lcience Teacher WOrk8hop 
Ber(es; 30 months; $5,760 
UNIVERSITY op WISCONSIN, Madison: R. D. 
Wagner; In-Bervlce Program oj Btudiea oj 
Bash Concepts oj MathemQt4cs by DIrectes 
Group Qnd Indiddual Study Ueing Uorre 
epondeuce Study MaterfQZs; 1 year ; $9,410 

VISITING FGREIGN SCIENTISTS PROGRAM 

AM~EICAN INSTITUTE OF PHYSICS, New York, 
N.Y. : 
$50,550 

Elmer Hutchlsson; 80 months ; 

AM~BICAN CHEMICAL SOCIETY, Washington, 
D.C.; Donald J. Cook, DePauw University; 
30 months; $56,800 
AM~EICAN MATHDMATICAL SOCIETY, Provl- 
denco, R.I. ; Qordon L. Walker ; 30 months ; 
$50,000 
AM~BICAN P~YCHOLOQICAL ASSOCIATION, 
Washington, D.C. ; Sherman Ross; 80 
months ; $36,360 

SCIENTIFIC MANPOWER STUDIES 
AMERICAN 
York, 

INSTITUTE op PHYSICS, New 
N.Y. ; Elmer Hutchiason ; Analysis of 

EduoQtiOnUZ and Manpower Data 4n Physics; 
2 years; $51,740 

Sherman Ross ; 1 year ; $19,800 

ENQINEEBS JOINT COUNCIL, New York, N.Y. ; 
L. K. Wheelock; 30 months; $60,000 

AM~BICAN UNIVERSITY, Washington, D.C. ; 
Ernest S. Grlfllth ; Current Role of the b’ino- 
Soviet Bloc Uountriee in the Development of 
the Bc(ent4fZc and Engineering Manpower 
;fy&ya oj Other Oountries; 1 year; 

HARVARD UNIVERSITY, Cambridge, Maas. ; 
Charles 13. MeArthur; An Industrial Croaa- 
VQZidUtiOu of Early Childhood Oharacteri.s- 
tics That Dlatinguieh Bcfentiata from Non- 
scientista; 1 year; $17,250 
UNIVERSITY op MARYLAND, College Park; 
gorton T. Dodge ; EvaZuat(on oj Utilization 
tf Women a8 a dlanpower Resource 4n the 
go&et Union; 15 months; $19,320 

VISITING SCIENTISTS TO COLLEGES 
PROORAM 

AWBICAN ANTHB~WLOQICAL ASSOCIATION, 
Washington, DC.; Leslie A. White; 16 
months ; $20,856 
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AM~MCAN ASTUONOMICAL SOCIITY, Prlnce- 
ton, N.J. ; Franklyn M. Branley ; 18 months ; 
$23,675 
AMIBICAN CHIOMICAL SOCIETY, Washington, 
D.C. ; Donald J. Cook, DePauw University ; 
81 months ; $82,000 

VATIONAL ACADEMY or SCIBNC~S-NATIONAL 
XBSEARCII COUNCIL, Washington, D.C * 
6. H. Trytten ; Continuation of Rev&ion dn 
;;;iee6Profe8s40naZ dlanpower; 6 months ; 

VATIONAL MIURIT SCHOLARSHIP CORP., Evans- 
on, Ill. : Clifford G. McCollum ; Reeearch 
‘rcgram i?& High Level Talent at the Bec- 
lndarv BchooZ Level; 5 yeare ; $125,000 
JATIONAL OPINION RESEARCH CENTER, Chl- 
ago, Ill.; Peter H. Roasl; Development oj 
: Etudv Plan for Poet-Dnumeratfon Oeneue 
Mudtee; 2 years ; $16,634 

d Abfaarc~n G~D~PHYSICAL UNION, Washington, 
D.C. ; Norris Rakestraw, University of Call- 
fornla, La Jolla: 18 months; $11,700 
AMEBICAN INSTI&T~ OF PHYSICS, New York, 

Elmer Hutch&son; 17 months; 

AMEBICAN MBITDOR~LOQICAL SOCIETY, Boston, 
Mass. ; 
$33,360 

Kenneth C. Spengler; 18 months; 

AMIOBICAN PSYCHOLOQICAL ASSOCIATION, 
Washington, DC. ; Sherman Ross; 34 
months ; $46,260 
AH~RICAN SOCIETY POB ENQINDDBINO EDU- 
CATION, Urbana. Ill. ; W. Leighton Collins ; 
17 months; $24,700 

W. Lelghton Collins ; 6 months; $8,875 
MATHEMATICAL ASSOCIATION 08 AM~BICA, 
INC., Buffalo, N.Y.; 
19 months ; $25,000 

Robert A. Rosenbaum ; 

Robert A. Rosenbaum ; 1 year ; $25,000 
NATIONAL ACADEMY or SCIENCES-NATIONAL 
RES~ABCH COUNCIL, Washington, D.C. ; Rob- 
ert C. Stephenson: 18 months; $28,990 
f?;~rn~~or AMEBICAN FOBEST~RS, Washlng- 

. Henry Clepper; 31 months; 
ssd.1ao. * ’ 
SOCIETY POE INDUSTRIAL AND APPLIED 
MATHIMATICS, 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 08 PHYSICS, New York, 
X.Y. ; 
;56,780 

Elmer Hutchlsson; 32 months ; 
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Smyos HALL UNIV~BSITY, South Orange, 
N.J. ; John B. Tsu ; Bmploynwat and UtiZYa- 
tion of Oommunbt China’s i9cientiete and 
Eng4neer8, 1960-W; 18 months ; $31,600 
U.S. DDPABTMENT OF COYMEBC~, BUUEAU OF 
THE CENSUS, Washington, D.C.; Richard M. 
Seammon ; Planning and Tenting for Pro- 
posed Poet Enumeration Census Btudiee; 
6 months ; $12,000 
U.S. D~PA~~MDNT OP HEALTH, EDUCATION, 
AND WELrABs, Oyrrca OF EDUCATION, Wash- 
lngton. D.C. ; Lawrence G. Derthlck ; fitudy 
of ffraduating Claseee of Amer4can Under- 
graduate ColZegee; 14 months; $31.260 

Clayton D. Hutchins; 1960-61 Buruey of 
Rsderal Fund8 for Science Educatfon; 1 _ _-_ - 
year; $36,375 _ 

John 0. Lorene; OharaCtetJst4C8 ol Non- 
Pub&J Xecondary 9chooZa; 1 year; $7,600 

Virgil Walker; lourcee 01 FinanctiZ &up 
port of araduate Gtudente; 6 months; $1,609 
U.S. D~PABTMENT or LABOB, Washington, 
D.C.; Ewan Clague; Planning Phase of tht 
1961 durvey of Bcientifio and Technical 
Personnel in Industry; 6 months; $29,500 

, 
, 

, : 
I 
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, 
I 
! Ewau Clague; 1961 durvey of Bc4ent4Pt 

and Technical lmployment 4n Induetry; 3 
year ; $107,000 

Ewan Claye ; Development of Long-Raw 
Est4matee ol Demand for Bcientifto and 
Teohn4oal Personnel; 1 year; $49.700 
UNIVPRSITY or UTAH, Salt Lake City; Cal- 
vin W. Taylor ; To Organ4xe and Extend the 
Work of the Utah Conjerencee 0% the Idontf- 
lloation of Creative Bo4ent4Po Talent; 2 

COURSE CONTENT STUDIES AND DEVELOP- 
MENT 
AM~BICAN INSTITUTD OB PHYSICS ; New York 
N.Y. ; Elmer Hutchiason ; Bouroe Afaterlal on 
the Recent History of Physic8 4n the Un4teu 
Mates; 2 years; $69,600 
AMEBICAN PHYSIOLOGICAL SoCram : Wash 
lngtou, D.C. ; Arthur W. Mnrtin; Prepara 
tion of Laboratory Experiments 4n Elemen 
tary Human Physiology; 1 year; $4,070 
AMISZCAN SOCIETY BOB ENGINEIRINQ BIDUCA 
TION; Urbana, Ill.: Bonham Campbell, Uni 
versity of California; Evaluation Btudg o. 
Technical Institute Educat4on; 1 year 
$47,260 

NEW YOB~ UNIVPESITY, New York, N.Y.; 
Fred Laud18 ; DeveZopment or Laboratory 
Eaperimente in Heat Tranefer and F&uuid 
kfechanfce; 1 year; $12,250 
UNIVERSITY OP PENNSYLVANIA, Phlladelphla; 
John Q. Brainerd; Workehop on &stem8 
Engineering 4n Electrlaal Engineerhrg Edu- 
cation; 1 week; $30,400 

; 

UNIVERSITY OF ARIZONA. Tucson ; Granino A 
Koru; Development of a Labotatorg Goural 
Employ4ng simple Oomputer Teohn4que8 t( 
Teach Matlet4cal Yethode and Randon 
Process Theory; 16 months; $18.660 
BBYN MAWB COLLEGE, Bryn Mawr. Pa. 
Walter C. Michela ; Uomm4ee~on on College 
Phyelce; 2 years; $180,400 
UNIVEBSITY 08 CALIFORNIA, Berkeley; J 
Arthur Campbell ; Chem4cal Educatton MO 
ter4aZe Etudy; 26 months; $715,800 
CENTEB BOB RES~ABCR IN ENOIN~EBING 
SCIENCE or THY UNIVEBSI~Y OF KANSAS 
Lawrence ; John S. NcNown ; Conference IOr 
a Uomprehendve Study of Ing4neering Edu, 
cation; 1 year; $25,000 

R~N~SELAEE POLYTECHNIC INLITITUT~, Troy, 
N.Y. ; Harry 9’. Meiners and Robert Resnick : 
A Reference Source lor Demonstration IJB 
pet-intents in Phge4ce; 2 years ; $102,800 
STANSOED UNIVEBSITY, Stanford, Callf. ; 1. 
G. Begle ; The BchooZ Mothernat Study 
ffroup; 1 year; $90,500 

e 

Newton Hawley ; Experimental Teaohjng 
of Mathemattcs in the Elementary &hool; 
1 year; $29,900 

Patrick Suppes ; Exper4mental Teaah4ug 
of Mathemat4ce 4n the Elementary BchooZ; 
2 year*; $126,600 I- 

, 

: ’ 

I 
, 

UNIVIWSITY 01 COLORAIM, Boulder ; HarolC 
Llebowlts ; BtruotuVOZ hfechanfcs Bummer 
Btudy Qroup; 1 year : $54,850 

616679-61-19 

JNIVBBSITY 01 Dmnvms, Colo. ; Byron Cohen ; 
“hree Oon~erenoee on the Underwxduate 
lurriculum 4n Phyeic8; 6 months ; $64,066 
JNIVEBSITY OP DQTEOIT, Mich. ; PaUl M. 
leinhard ; Clontent Development 4n Qraph4oe 
‘or Bc4ent4Jlo EngIneerfng Uurr4oU~o; 2 
rears ; $63,060 

: 
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PARLHABI COLLEQQ, Richmond, Ind.; Lau- 
‘ence 1. Strong; The Chemical Bond Ap 
woach Project; 1 year; $399,050 
EDUCATIONAL Surrv~css INC., Watertown, 
Yass. ; Jerrold R. Zacharlas ; Adaptut4on Ot 
!he Physical Boienoe study Comm4ttes Phg- 
doe Oourse for Use 4n Oollegee and Juntor 
:oliegee; 1 year ; $214,700 

Jerrold It., Zachariae; Adaptat4on OY a 
Number of Ezleting Phyeical Bcfence Btudg 
Committee F4lm8 for Eaperimental us6 in 
Colleges; 9 months ; $19,200 
EABVARD UNIVEBSITY, Cambridge, Mass. ; 
George Wald; A New Introductory Uollege 
Couree jn Biology; 3 years; $104,020 
HOLLINS COLLIOI, Hollius College, Va.; 
Beatrice E. Gushee; Development oj a New 
Approach to the Teach4ng oj AnaUt4aal 
Chemtstrg; 13 months; $2,410 
MASSACHUSETTS INCJTITUT~ 0s TECHNOLOQY, 
Cambridge; Franc18 L. Friedman; Bdenos 
Teaching Center: College Physioe; 1 year; 
$198,000 
MONTANA STATBI COLLEGID, Boeeman ; William 
B. Cook ; Publication o$ a Report of a Con- 
‘erewe on a College Chemietry Oour8e jor 
Von-8denee Majors; 1 year ; $1,050 
NATIONAL ACADEMY OF SCIENC~&NATIONAL 
RESEARCH COUNCIL, Washington, D.C. ; 
Robert C. Stephenson ; Teaching Reeourco8 
Development Program 4n ffeology; 1 year; 
$5,000 

Robert C. Stephenson ; Course Content and 
Ourr4culum Study in the OeoZog4caI Pcjenaer; 
2 years ; $126.960 ’ : 

t 

UNIVERSITY OP TEXAS, Austin; H. Mott 
Davis ; Oouree Content Improoenke*t Projeot 
In the F4eM 01 Archeology; 2 yearn ; $96,766 
U.S. DEPABTM~NT OB A~BXCULTV~~, C&AD- 

CATE SCHOOL, Washington, D.C.; John B, 
Holdeu ; Record4ng on F4lm and Video Tape 
a Se&e of F4ve Leoturee Entitled, Prom486 
of the L4je Boiesoes; 6 months: $16,600 
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WABEINl3ToN UNlrmIIBrrT, at. LoulIt, MO.; 
John IK. Fowler and Edward D. Lambe; De- 
velopment or Lecture Demonstration dlote- 
rfal: and Loboratory Ezwcfres jor Introduc- 
toty Oollefle Phg8iO8; 1 year: $20,050 
UAIV~IMITX ow WICHITA, Wichita, Kans.; 
Robert T. Howard ; Development of a COoWe 
in the &fence of Engineering Mat&ale; 
13 montha : 316,950 
UNIVEII~I~ ‘OP WIBCON~IN, Madison; Ed- 
ward F. Obert: Develoument oj Generalfzed 
Inflineerinfl L&rator~ Equfpkeut and In- 
atruction Procedurea; 14 months ; $37,030 
YALP UNIVmXBITY, New Haven, Corm. ; 1. G. 
Begle ; Preparation of an Eeperfmental Cur- 
ricuZmm in Elementary Mathematics; 1 year ; 
s4a.820 

C. E. Rlekart ; School diathematka gtudg 
Group; 3 years; $150,000 

SUPPLRMENTARY TEACHING AIDS 
AM~IIICAN PEYCEOLOQICAL ASBOCIATION, 
Washington, D.C.; John 0. Darley ; lWm 
Xer(88 in Pagchologp; 0 mouths; $143,240 
UNIVER.YITX 01 ABIZONA, Tucson; Neil R. 
Bartlett : Deaifln and Developmeut oj an In- 
e@pensf& De&e for Olaaaroom Demonetro- 
tlon8 and for Student Loboratoru dfecMure- 
menta oj duditfon; 6 months: $%690 

John W. Hnrahbarger ; DevelopmeN Oj 
Hydroulio Models, Analogous to Bub8urfw8 
Geologio OondMionr; 2 years; $21,190 

E. K. Parks and I%. IU. Petersen; Develop- 
ment of a Veraatfls Apparatus for the Dem. 
onatrotion and Inveatigatfon of Non-Ma- 
tionary Oompreaeible Flows; 2 gears; 
$10,050 
BI~-RI?SBAECH INBTITUTBI, INC., Cambridge, 
&fans. ; Freddy Homburger ; Development ol 
Tsoohing Aide in Biology; 1 year; $22,800 
BOSTON COLLEM, Chestnut Hill, Mass.; 
Stanley J. Bcsuszka: Development of Fw 
ma2 Deductive and Bymbolfo Lo@io Tr~inW 
and Teaching Equipment; 16 months; 
$17,700 
BOBTON UNIVIIEBITY, Massachusetts ; George 
P. Fulton; Development of Inenpenafrc 
Yoders Laboratory lquipment for the 
B&Zogfoal kkienoe8; 1 year; $8,500 
BUOWN UNIVF&~ITY, Providence, R.I. ; Lor 
rln A. Riggs; Deoebpnwnt of o Projectior 
Uolor Miser; 1 year ; $800 
BUCKN~PLL UNIVEBSITY, Lewlsburg, Pa. 
Dougla8 K. Candland; Development o; 
Ib’qUipWWnt for Cloesroom DWnOnUtra#OU 4M 
Btudent Research 4n E@perimentoZ Payohol 
egg; 1 year; $4,400 
UN~V~B~ITX 01 CALIBOENIA, Berkeley ; Sam 
nel A. Barrett; Documentary Bound Oolor 
F&n8 and Bound Esaordingr of In&an Uul 
~l~2~80Wertem North Anwrioo; 1 year 

Do&d M. Reynoldr, Davlr; Productfoor 
of Bhort Motion Pioture Film8 jot Univer 
8&g Level Instruction in Miorobiologg; ! 
months ; $4,150 

Normaa,N. Goldstelu, Jr., San Anselmo 
In&wnenk for Btmdy oj Phyaiologfoal Phe 
nomenu C Secondoru HohooZ Bioloop; : 
year ; $25,550 
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CAPNRQIE INSTITUTE Or 'J!MHNOLOGX, Pitt8 I- 

burgh, Pa.; Milton C. Shaw; Deuf!Jopm~ t 
of AwJog Appwatua md ltmtwrfmsntr fv r 
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Ztudying the Ploatic Flow UharwterWicd 
11 dfateriolot 1 year: $14,960 
&F~oN-N~w~~AN- COLLEQID, Jefferson City, 
Penn. : Will J. Cloyd and Joe A. Chapman : 
16veZopment of T&nak?toriSed Uirouita for 
‘1~6 Integration oj Bolar Radfation, Tern-- 
wrature, and Humidity; 1 year; $3,650 
:OLOEADO STATS UNIVERSITY RnBIOAECH 
?OUNDATION, Fort Colllna ; R. D. Frandson ; 
Xnephotographfa l’eohnfquea for Vi8uaZC- 
ng Anatomioal Structures in Depth U8fng 
:he Central Nervoua b‘gatem; 1 year; 
512,190 
:OLUMBIA UNI~EBITY, New York, N.Y.: 
Xobert A. Gross; Development of IDnergg 
7onver8iooo Devfoea for Itiatructtoa in Ye- 
9tiniooZ Bnfl*ar(ng; 1 year; $23,100 
DARTYOUTH COLLEOP, Hanover, N.H. ; John 
R. Dewdney ; Development of an Apparatur 
ror hfeosur~ng the Relativiatb bfos8 of Elec- 
!rona; 2 years ; $17,450 
LTNIVIPRSITX OP DAYTON, Ohio; Raymond J. 
Btith ; Development of Ineeponaiwe, Trana- 
o&rent. Fle&ble Models Having Internal 
Unes,.Gr~da, or Planes for the Observation 
znd Demonstration oj Internal Dejormat(on 
Patterns; 20 months; $7,040 
UNwmsaITx OF DBNV~E, Colorado; Fred E. 
D’Amour: Develoonrent oj Groohfo Demon- 
stratlona ‘in the i’leacMng7 of Pi&!aiolofly; 1 
rear ; $4,630 
OETTY~BIIR~ COLLEQI, Gettysburg, Pa. ; 
J. Richard Hnsklus ; Development of a X088- 
bauer Eflect Apparatus for an Advanced 
Undergraduate Phy8foe Laboratory; 1 year ; 
64,760 
BAEVABD UNIVEBEITY, Cambridge, Mass. ; 
Vavid D. Donaldson, Boston; Development 
oj Eqrcipment for Produaing Btereogfama; 
2 years; $2O,OBO 
UNIVEMITY OB ILLINOIS, Urbana ; El. H. Gay- 
Lord ; Development or Demonstration Equlp- 
ment for Struotural Engineering; 1 year; 
$27,140 
ILLINOIB INETITUT~ OF TECHNOLOOI, Chd 
cage ; Bernet 8. Swanson; Development of 
Equipment and Manual for Laborotoru In- 
structlon fn Automatio Prow88 Control; 16 
months ; $121,420 
IOWA STATSI UNIVXIUSITTY, Ames; Wallace L. 
Cassell; Development oj o BmoZl Magneti 
Diso Afemorp Oeofllo8cope; 1 year ; $6,630 
KANSAS STATID UNIVERSITY, Manhattan ; 
Alphia E. Knapp; Development of Labom- 
tory Equipment jor Obtaining th% flontOur8 
of a Fluid Membrane; 1 year; $13,010 
LUABNINO Rmaonmcms INBTIT~T& New York, 
N.Y. ; Thomar P. Roblnsou ; Preparation oj 
a UoZlege-Level Teae&ion-Film Ueurae 4n 
Modern Biology; 1 year; $216,800 
~AEQUmTTm UNIV~MITY, Milwaukee, Win. : 
Ali Seireg; Development of 0 UniVW8OZ 
Teeter for Demonstratfon8 and Megaure- 
mat8 oj Ehoob and Vibration Phenomena; 
1 year; $12,480 

MASSACEUB~TIB INSTITUT~P olr TaCENOLOUY, 
Cambridge ; Nathan H. Cook ; Devslopmant 
of Multi-Funotional Yaohfnse for the Tea&- 
dng of Material8 Prooe88ing; 18 months; 
$23,000 

Robert J. Hansen ; DeQe&pment oj Model- 
ing Techniquer for T6wh(lrg oj Btrcroturd 
Deafgr; 21 months : $27,020. 
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Irlk MolloXbri6tensen ; Dwekxmbmt OY 
Lwture Demoretratfon lqufpmcnt (n Whfah 
a Vfew of the Apporattb6 end MeaSut%g 
Bqtrfpment Is Profeoted 011 a &re6n lof Use 
in Courses of Aero-Dgnomfc6, Thennodgnom- 
g; Ba6tfdtg, 0nU dfeohas(es; 2 yearn; 

JI Lowen Shearer; Des&n and Dwelop- 
ment of Apparatus for E0perheuts and 
Demonrtratfonr in Dgnanfo Byeterns, Auto- 
mati0 Control, and hfoterZal6 Oourues In 
M61~honfouZ Engflzeerfng; 1 year: $29,160 
YATHIDYATICAL ASSOCIATXON OB AIUBBICA, 
Buffalo, N.Y.; Harry M. Lehman; Produc- 
tion of Fffm6 Yor Improo4ng OblZegiate Mathe- 
matfcu; 1 year; $15,000 
U~~vmasrr~ OP MICEIQAN. Ann Arbor ; David 
I,. Jones; DweZopment OY LabOrotOrif 0-d 
nemonatration Eaufvment fn MeteoroZovZcaZ __- 
Inatruotfon; 1 y&r; $14,700 

Joseph N. Payne: Development and Teat- 
{ng oj IndfvidtbaZ Manfpulatlve Yat6rtaZ6 Ior 
U6e in Teaohfng ArfMmetio; 1 year; $22,710 
MICFIIQAN STATID UNIV'DESITI, East Lansing ; 
H. &3. Koenig: DweZopment OY Prototype 
Systems Laboratory Apparatice; 1 year: 
$23,070 

gugW8 Warburg Apparatus; 8 months: 

&vmas~~~ OP MINNN~~TA, Minneapolis ; 
John M. Lagerwerff; Development OY a DC 
re&Readfng Portable OardZotachometer for 
BducatfonoZ and UZinfuzZ V6e; 4 months; 
se,870 
UNIVPUSITY OF M~ssoo~x, Columbla ; Robert 
F. 0. Spler; Preparatfofi and Presentation 
of Graphlo Afd6 in Teachfng Basic Anthro- 
pometrg; 9 months; $S,480 
U~rv6~srr~ OF Nmw Mmxrco, Albuquerque: 
Richard K. Moore ; Development of Kft-Style 
DfgftoZ Oomputer6 Yor Oonrtruotfon and Use 
by Efgh School Studentr; 1 year; $20,050 
UNIVPBSITY OF NOBTH CAROLINA, Chapel 
Hill: Charle6 N. Rellley : Deoelopment OY 
App&atue Yor Teaohfng Advanced EZectronfo 
Instrumentatton fn Quantftative Chemistry; 
1 year: $19,800 

George B. Hoadley, Flalelgh : Development 
OY Pharor D&r&y Dwfoe; 8 month6 ; $3,450 
NO~THWEST~BN UNIV~R~I~, Blvanston, Ill. ; 
All Bulent Cambel; Devebpment OY AQW- 
rats9 and B0perZment6 fn Magneto-Gasdg- 
namfoe; 2 years; $42,860 
OHIO STATB UNIVDBS~TY, Columbus ; Neal A. 
Smlth : Development of o Yognetfo Network 
Demon6tNitor; 1 year; 84,780 
OHIO UNIVBBIITI, Athena: H. Boune Ken- 
dall: Dece&pment of o Vematik Appamtus 
for Zn6~ruot4ng Undergraduate8 in Flow Sgr- 
tem Chemfwl Rewtfon Rate Phenomena; 1 
year: $3,440 
OICLAEOYA STATS Unrvsas~~~, Stlllwater : 
H. Q. Thuesen; DeueZopment of a Memo- 
Aottufty Camera; 18 month6 ; $8,940 

P~NN~~LVAN~ STAR UNIVB~~SITY, Unlveralty 
Park : Hana Nenberger; Devek?Plnent OY 
Lsature Demonsttution6, Laboratory Io0p& 
mmt6, a8ttt Ob66fVatim8 B&P-t tW 
Tsochfng EZeme%tary YsteoWloVV (n Sch66k 
and uoJz6iw6; 1 year: $9&80 

UN~WITY OF PITTSBUSSE, Pa.: 1odward A. 
Kennard : De6Zen on8 DwelovF-t n+ Pke6- ,._ -. _ - _, _ ._. __ 
DZmen6tokZ k6pre66ntatfonr OY K4whfg 
Btruoture~; 1 year: $8,280 
PBINCBTON CNIVSRSITT, Princeton. N.J.: 
Hubert N. Alyea; Development OY O~did 
Projection TeohnZquer; 1 year: $27,520 
PUPDU~ UNI~EBSITY, Lafayette,Ind.: James 
W. Barany: D6V&pme?L~ oY a ForosPZat- 
form for dfeasurfng BodtZg &fOv6SWUt6; 1 
year; $4,400 

Qeorge W. Hughes; Development OY an 
Ineaqwndve DZgftaLto-Anabg Conv6rtw for 
Curve Plotting wfth &null Dfgital Uomput- 
sr6; 6 months; $6,110 
R~EID COLLMI~, Portland, Ore& : FredefiCk 
D. Tabbutt ; D6VeZOfJVb6iLt 01 flgubmsnt and 
E0perlment6 Yor Teaohfng In6twmataZ 
AnaZvafa; 1 year; $8,020 
RENSS~LASB POLYTIECHNIC INSTXTUTS, Troy, 
N.Y. : Henry BI. Breed ; Dwelopment OY on 
Electron-OptfcoZ Benah for Btudtmt aoperi- 
ment; 1 year: $11,040 

Paul M. DeRua60: Dwelopmsnt of o 
Digital-Analog OontroZZw for Sampled Doto 
Sgstem.6; 1 year: $12,590 
sT.LOUIS UNIVRRSITY. St. LOU16, MO.: Lyman 
J. Wood: Uanstfuctfos and DeaortptZon 0Y 
Xgmme2rg hfodeb OY the Prfncfpal Space 
Groupa: 1 year: $8,800 
STANFQRD UNIV&YR~X!R, Stanford, Callf. : 
Qeorge A. Park6 ; Developmsnt OY Apparatur 
Yor the Studg of Automatic Uontrol Syrtem6; 
2 yeara; $7,020 

John C. Shyne ; Preparaffon OY PrOj6otfOn 
SZZdes jar Uee 4a Teachfng HaterfaZa Saf- 
ewe; 1 year: $5,450 
T~FIYPI,~ UNIV~I~S~TY, Phlladelphla. Pa. : John 
Franklin Huber; Development OY YodeZ6 OY 
Structural ReZatfonehZpa Zn DZllbnbZt to Vn- 
derstand Areas OY Human Anatomy; 1 year : 
$8,450 
TUFTS UNIV~BSITY, Mediord, Mesa : Knrl H. 
Illlnger ; Development OY Quantftat4ve Yoleb 
uZa? Afodela Regresentfng the hfoZeoular 
Charge DBtrfbutfor; 2 gears ;’ $17.240 
VALPARAISO UNXV~IXSITY, Valparaiso, Ind. ; 
Leslie M. Zoss; Development OY a Uontrol 
System Analog yor Demoncrtratfon and Labo- 
ratory Use 4n the TeoohZng OY Oloaed Loop 
OontroZ Theory; 1 year; $5,ann -_- 
UNI~&%SITY OB WASEUNQTON, Seattle ; Albert 
L. Babb and William BI. Wilson, Jr.: Deoe& 
opment of a Boron TfJlruorMe PfZe OaoiZZator 
for VflZoerattg Nuclear Traintip ReaotOr6; 
2 yearn; $22,6SO 
WASFIINOT~N STATE U??IVEB~~ITT, Pnllman: 
Chnrles F. Morrison, Jr.: Dwelopment OY 
a f3eneroZ VtZUtg Analytkal (Uhemfuol) 
Inetrument Bmployfng Opwafional AmQU- 
per6; 1% montbr; $4,670 
WAYNE STATS UNIVFJB~XTY, Detrolt, Mlch.; 
Yehuda Klansner; Desfgning and Buffdtrcg 
of a Ptwmwtfo Loading De&e for Pure 
Dwiatorfc Loadfng of Bolls: 16 monthr : 
$5,170 
WBST~RN MICEMAN UNIVBBSXT~ Kalama- 
so0 ; George El. Bradley and % aeob P. 
Dewitt ; Development of AtomC rHh% ihO?eW 
B~p~efL~8 for US6 (n vTL&W’OduO~6 Labo- 
rotor&w; 2 YeSnS; $2,070 
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UI?IVBIBEITY OF WISCONSIN, Madison ; Hem 
Van Engen ; Development ol T8tetd8fO 
COW8638 in diathematiO8 for Elementor 
Clchoob; 2 gears; $lSO,ZOO 

OTHER EDUCATION IN THE SCIENCES GRANT 

AMEBICAN ASSOCIATION FOR THUD ADVANCI 
YENT OF SCIENCB, Washington, D.C. ; Hilnr 
J. Deason: Traveling High Bohool and Elc 
mentaru Nohool Boienoe L4brary Program 
18 months : $248.000 

a John R.. Mayor ; 1961 VieMng Foreig< 
iNod Project; 1 year; $83,600 

Dael Wolfie : A Study of the Organ48atfon 
Operation, Obleot4ve8, and POt8ntfaZ8 0 
Junior and Collegiate Academies oj Hoienoe 
18 months; $10,470 
AM~BICAN PsYCHOLOoICAL ASSOCIATION 
Washington, D.C. ; Sherman Ross ; Prepara 
tfon or a brochure on “A Oareer fn P8Ychol 
ogy”; 1 year ; $4,600 

b 
f 
; 

- t 

BOSTON UNIVERSITY. Mass.; Robert 8. Co 
hen ; Inter-inetitutional Uooperatfve Aseocf 
ation fn the Philoeophy of &fence; 14 
months ; $6,930 
CABL~PTON COLLEOB, Northfield, Mlnn.; Sey 
mour Schuster ; Uonferenoe OA Undervrad, 
uate Research in Mathematics; 1 week 
$19,770 
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i UNIVERSITY OF CHICAQO. Ill.; Sverre Pet. 
terssen ; Inter-institutional Cooperative As- 
aodatfon in Oceanography; 30 months; 
$31,390 
INTERNATIONAL COOPEX~ATION ADMINISTEA. 
TION, Waehlngton, D.C.; James W. Rlddle- 
berger ; World Wide Boientiets Research 
Project; 1 year ; $30,000 
MUSEU~I OF ABT, SCIENCE, AND INDUSTBY 
Bridgeport, Corm. ; Darle W. Newton; &fo 
b4le Hrhibit Trailer in Astronomy and Inter 
PlonekWU Eoploratfon; 13 mouths ; $13,22: 
NATIONAL ACADEIIY OB SCIENCES-NATIONAI 
RESEABCA COUNCIL, Washington. D.C. : 
Paul R. Schaffer ; Bpedal Pield Znet4tute fof 
American College Teachers 01 ffeology in 
Great Britain; 1 year ; $47,720 
NATIONAL 4-H CLUB FOUNDATION OF -4~s~. 
ICA, INC., Washfnr#on, D.C.; Grant A. 
Shrum; A Ntudg of the Poseibilltlea oj Ex- 
panding the Underetanding and Use of Boi- 
en08 Through I-H Work; 18 months; 
$47,200 
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~RANDEIS UNIVERSITY, Waltham, Mass. ; 
Jaul G. Cohen; Conetruotion or a Nero 
9hemi8trg Research Building; 2 years; 
1150,420 

Nathnn 0. Kaplan ; Expans(on, Remodel- 
‘ing, and Furnfehfng 01 Laboratoriee for 
bioohem4cal Research; 1 year ; $22,600 
BEOWN UNIVERSITY, Providence, R.I. ; Alon- 
IO W. Quinn ; Modernization of Laboratorfee 
‘or f3radunte Reeearoh in Geology; 1 year; 
;S,SOO 
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JNIVEBSITY OB BUFFALO, N.Y.; Clinton M. 
)sborn ; Conetruotfon of a Research areen- 
lOU8e; 1 year ; $16.200 

NATIONAL HEALTH COUNCIL, N.Y., N.Y . 
Zllpha C. Franklin ; Printing and Distrib;! 
tion 01 Booklet-New Career8 fn the Health 
Boiencee; 1 year ; $17,250 

JNIVERSITY OB CALIFORNIA, Berkeley, Bfel- 
,in Calvin; COn8~wO~iOfi 01 a Laboratory 
or Photosgnthesie and Chemloal Bfodynam- 
~8; 3 years; $627,600 

NATIONAL SCIENCBI TEACHERS ABSOCIATION, 
Washington, D.C. : Robert H. Carleton ; Sup- 
plementary ltudent Bolenoe Project; 6 
months ; $970 

UN1viDBsITY OF NEBRASKA, Lincoln ; Norman 
H. CrOmWell; Cooperative College Teacher 
Development Program; 30 month8 ; $160,800 
OKLAHOXA ACADBMY 08 SCIENCB, Norman; 
J. Teague Self; COn8Ulta~iVe Bet-vice jar 
aommunftu Bponrored Improvement Pro- 
Gram8 in BOienOe Education; 1 year; $2,800 
POLyTsCI)IIC INSTITnTl OB BROOKLYN, N.Y. ; 
Albert D. Capuro; The Preporatfon of For- 
eign Trafned Engfneer8 to Teach Engfneer- 
fW, Mathematics, Phu8fO8, and Uhemi8trg; 
20 months ; $30.060 

!AUNE~IB INSTITUTE OB TECHNOLOQY, Pltts- 
Nurgh, Pa. : Truman P. Kohman; Nuclear 
!hemietrg Laboratory Exteneion; 1 year ; 
20,600 

A. G. Milnea ; Renovation 01 #pace to Era- 
and Basic Research lor Moterio& &fence; 
year : $16.000 

‘ATHOLIC UNIVERSITY OF AMERICA, Washing- 
m, D.C.; Henry P. Ward ; Renovation and 
:e~urn~shinv 01 Chemttrg Reeearoh Labo- 
ztoriea; 2 year8 ; $76,000 
;;~;usI$Y 0~ CHICAQO, 111.; Clyde A. Hut- 

) .: Partial Renovation 01 Kent 
hemioal Laboratory; 2 years; $148.800 
R. S. Nulliken and C. C. 9. Roothaan; 

lodwnieation oj the Molecular Btruoture 
nd Bpectro Laboratory; 1 year: $5,000 
NIVEESITY Ob CINCINNATI, Ohio; Milton 
rchin; Renouatfon and Modernization oj 
raduate Research Laboratories in the 
hemi8tY# B&ding; 1 year; $47,000 
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SCIENCE SERVICB, Washington, D.C. ; Wat- 
eon Dnvis ; National Bdence Youth Program; 
18 months: $25,000 
TDMPL~ UNIVFIESITY, Philadelphia, Pa. ; BIl- 
mer L. Otfenbacher ; Vieiting Foreign i%afl 
Project jor 1960 Bummer Institutes in 
Phgefcal Bofenoea; 10 months; $4,425 
WALDEMAB MEIDICAL RESEARCH FOUNDA- 
TION, INC., Port Washington. N.Y.; Norman 
Molomut ; Research &ienoe Projects: Guid- 
ance to High School Teacher8 and ,%&dent8 
3n the Biological Bo6enoee; 18 months; 
$12.925 
~~N~VERBITP 08 WASAINQTON. Seattle : Jo- 
seph L. McCarthy ; Inter-Inetitutfonal 00- 
Operative A88OOiatiOn (n the Teachfng Of 
Science; 26 months ; $120,040 

GRADUATE LABORATORY DEVELOPMENT 

AGRICULTUEAL AND MECHANICAL COLLEGE OF 
TBxAS, College Bta#on; Wayne C. Hall: 
:onatruoUon or Botanical Boienoes Re%earoh 
Laboratoriee; 2 year8 ; $100,000 
UNIWR~ITY OF ABIZONA, Tueeon; Emil W. 
Baury ; Addition of a Floor to a iVew An- 
:hropologg Building; 2 year8 ; $183,800 
BOSTON UNIvEBsITy, Mass. ; Lowell V. Coul- 
:er : Improvement and Expaneion 01 FaoilC 
lea fw Chemical Reeearch; 1 year; 
i161,OOO 

George P. Fulton ; Remodeling of a Butld- 
ng to Permit Expansion 01 Bfologfoal Re- 
earth Laboratory PadUties; 
8295,260 

2 years; 
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COLOEAOO STAT~P UNIV~E~ITY RllssA~~Yi 
FOUNDATION, Fort Colllus ; Harold K. Hagen 
and Lee E. Yeager; Renovation 01 Labora- 
tor4e8 jor Fisheries and WUdZife Rerearch; 
1 year ; $1,500 

T. E. Haus; UonstructCn of UontroZZed 
EnvConment Chamber.8 for Plant and 8041 
Reeearch; 1 year ; $19,000 
COLUMBIA UNIVEBBITY, New York, N.Y.; 
Charles 0. Beckmann; Renovatfon ol the 
Chandler Chem4oaZ Laboratorfee: 2 years : 
$145,600 

J. It. Dunning; Oonstruct4an of Terrace 
Building Portion of the Nezo Engineering 
Center; 2 years ; $350,000 
CORNELL UNIVEFWTY. Ithaca. N.Y.: C. E. 
Palm and W. K. Kenkedy ; &netru&ion 01 
Laboratory FaOiNtie8 for Research on Plant 
Nutrition and hfetabollem; 2 years; 
$118,300 

A. F. Ross and W. F. Ma!; Con8truction 
of Laboratories for Research 4n Plant ViroG 
ogp and Plant i+ematoZofly; 1 year ; $72,100 

Robert L. Sproull; Renovation of (fradu- 
ate Reeearch Laboratortee in Department of 
Php8408, Rockeleller Hall; 1 year; $16,400 
DUKI~ UNIVERSITY, Durham, N.C.; H. J. 
Oesting and K. M. Wilbur; BUrnf8hi?5@8 fo! 
Botany and Zooloflp Research Laborator4ee; 
2 years; $156,500 
UNIVXR~ITY OB FLORIDA, Qainesvllle ; John 
T. Creightou ; Remodeltng ol Entomological 
Research Laboratory; 1 year; $5.200 
GEOBGETOWN UNIVERSITY, Washington, D.C. ; 
F. 0. Rice; Oonstruotlon of New Research 
FaOiZit4e8 for Chemistry in Eew Bcience 
Buildfng; 15 mouths ; $250,000 
QEORQIA INSTITUTE OF TICCHNOLOOY, Atlau- 
ta; William M. Spicer ; Add4t4on oj Third 
Floor to Preeent Chemi8trQ Annea Building; 
2yeare;$94,400 
HAEVA~D UNIVERSITY. Cambridge. Mass. : 
Eugene P. Kennedy ;-Remodelin> .and E& 
eaneion ot Reeearoh Facilities 4n the Deaart- 
-ment of B4ologicaZ Ohem48trp of the Redfoal 
Bchool; 2 years ; $111,000 

Carroll M. Willlams; Renovat4on and Re 
~urdehinfl of Biological Reeearch Labora- 
tortes; 2 year* ; $400,000 
UNIVERSITY or ILLINOIS, Urbana ; William 
H. Johnson ; CO8i8trUOtiOn of Laboratorien 
for Electron hiicroeoopy; 1 year; $SS,SOO 
JOHNS HOPKINS UNIVEBSITY, Baltimore, 
Md. ; 0. H. Dleke ; Enlargement of the Phpe- 
408 Laboratory; 2 years; $400,000 
KANSAS STATED UNIVBBSITY. Manhattan ; 
A. Eisenstark ; Uonversion of Attic @pace to 
Laboratories for Baoter4olog4oaZ Reeearch; 
1 year: $22,000 
UNIVERSITY OF KANSAS, Lawrence; Ronald 
L. McCZregor ; Furnish4nfls for Biologwal Re- 
eearoh Laboratories; 1 year; $66,800 
UNIVERSITY OF KENTUCKY, Lexington ; R. H. 
Weaver ; Furn48hing of Electron hiicroecope 
and Ieotope Laboratories jar Baoter4oZogtcaZ 
Research; 1 year; $3,800 
UNIVI~RSITY OB LOUISVILLE, KY.; Paul G. 
LeFevre ; Renovation 09 Pharmacotogp Baeic 
Reeearch Laboratory; 1 year: $4,800 

IKBYOLA UNIVERSITY, Chicago, Ill. ; Raymond 
P. Mariella ; Eodern4eation and Renovation 
of Bpace jor Ohem48try Laborator4e8; 1 year ; 
$12,500 

MASSACHUSETTS INSTITUTE OF TIIICIiNOLoW 
Cambridge ; Edwin R. Qilliland ; Renovat4on 
of Ohem4caZ Engineering Researah Lsbors- 
tor4er; 1 year; $13,800 
UNIVERSITY OB MXA~II, Coral Gables, Fla.; 
W. Henry Leigh ; Renovation ot Laborator 
for Reeearoh in Zoology; 1 year; $6,300 
NICHI~AN STATIU UNIVEBSITY, East Lansing ; 
H. B. Stonehouse; Remodeling and Refur- 
bkrhino a Qeoohemistru Research Labora- 
tory; i year; $3.000 - 
UNIVI~RSIT~ OF MICHIQAN, Ann Arbor, A. 
Geoffrey Norman ; Uonstruot4on ol Labora- 
tories jor BotantoaZ i3ardene; 2 years; 
$120,000 

Karl F. Lagler ; Graduate Research FaoiE- 
t4ee for Fiaher4eo B4oZogy; 1 year; $34,000 
NEW Msx~co HIOHLANDE UNIVQBSITY, Las 
Vegas: Earl Usdin; Uouetructton 01 a Cold 
Room in the Bcience Annex for B4oohemicaZ 
Reeearch; 1 year; $3,100 
Nlpw MEXICO INBTITUT~ OP MININO AND 
TBCHNOLOGY, Socorro; Marx Brook : En- 
Zerflement of Observation Tower and At- 
mospherb Physics Laboratory; 1 year; 
$30,600 
UNIVERSITP OB Nsw MBIXICO. Albuquerque. 
P. D. Ju: Controlled Environment Fac414tp 
for iUechanfca1 Engineer4ng Research; 1 
year; $3,400 
UNIV~IBSITY OP NORTH CAROLINA, Chapel 
Hill : John N. Couch : Oonetruction and Fur- 
nishing oj a New ~BiZd4sfl jar the Depart- 
ment of Botany; 2 years; $80.250 
UNIVERSITY 08 NOTR~ DAMI, Notre Dame, 
Ind. ; Adolf G. Straudhagen ; Modern4eatlon 
of Engfneerlng gctence Researah Labora- 
toriee; 1 year ; $10,900 
OHIO WESLEYAN UNIVERSITY, Delaware ; 
Arne Slettebak. Renovation8 to Provfde In- 
creased Library and OQce &ace at the Per- 
kfn8 Observatory; 1 year ; $2,500 
OBERON STATS UNIVIBSITY, Corvallis : F. W. 
Decker : Uonstructlon of MeteorologicaZ Re- 
search Facilities; 1 year; $2,050 
PENNSYLVANIA STATE UNIVERSITY, Unlver- 
alty Park: Richard Q. Stoner ; Renovatton 
of Graduate Reeearoh Fac4Zitle8 4n Phll8408; 
1 year; $5,000 

0. F. Tuttle: Addition to the Beoohem- 
i&r@ Reeearch Laboratorfea; 2 years; 
$07,760 

Robert W. Taft, Jr.: Conver84on ol BtOr- 
age Bpace lor Expansion of Chem48trg Re- 
search Fadlitiea; 1 year; $7,000 
UNIV~RSIYY OF PENNSYLVANIA, Phlladelphla ; 
V. 0. Dethier; Completion and Furn4ah4ng 
of B4oZogy Anfmal Bervfce; 2 years ; $41,000 

H. E. Morton ; Equ4pment for a New Oen- 
tral MfcrobioZog4oaZ Med4a Room; 1 year; 
$25,200 
UNIV~ESITX OB PITTSBURQH, Pa.: James 
Coull; Moderniratlon oj Research Labora- 
toriea 4n Uhem4aaZ Engineering; 1 year; 
$27,000 

T. H. Dunkelberger ; Renavatlon 01 
Chem48trg Research Laboratorlea; 1 year; 
512,600 

C. L. Ralph: Renovat4on and Furn4ah4ng 
of Bioloflbal Rerearch Laboratory; 1 year: 
$3,600 
POLYT~CIXNIC INSTITUT~P OP BEOOKLYN, N.Y. ; 
Nathan Yarcuvlts; Uonetruction ol Grad- 
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uate Level Recleurch Loborator&s; 2 years 
ya76,ooo 
PBINCEITON UNIV~R~ITP, N.J.; J. C. Elgin 
Uonstruct4on and Furn&Mag oj Graduatl 
Reaearah Laboratory; 2 years; $276,000 

E. H. Bess; Rquiyp(n# oj Emlsthg &sol 
o#y Research FaoiUty; 1 year: $20,600 

WiIIlam P. Jacobs; Controlled E’nejron 
ment Room8 and Uhambera for Biologica 
Research: 1 year; $30,000 
PnaDoa IlsemA~cw ~FO~NDATION, Lafayette 
Ind. ; E. Blueler ; AddWon to Physics Build 
4ne; 2 yeBm ; $91,900 

B. E. Davis and 3. Wolinsky ; Conwsrsloc 
oj Fijth Floor oj UhemWy Bujkting 4atc 
Reworoh 89aoe; 1 year ; $30,000 
Pnnonm UNIV~BEXTY, Lsfayette. Ind.; A. C 
Leopold and A. T. Leiser; ConatruoNon 0; 
H4gh Light Inte+wM(ty Bnvironmental Oon 
tvo’ol Ohamber jor Reaearah in Plant Phys4 
OzOp;vi ~~~~~37,200 

. . : ClontroUed Inulronmeni 
Faoility jor Reiearch 4n Entomology; 1 
year; $23,200 

B. J. Rogers; E-an&n oj and Znoreauc 
In Light Zntetwtty 4n the OontroUeed UUaatc 
Fdtu; 1 year; $13,000 
R~SCARCH FOUNDATION OF STATE 01 Nla 
YOBX. Albany ; R. A. Zabel, Syracuse; Ren 
ovat4on of Forest Botanv Rerearch Labe 
ratorfer; i year ; $5,300 - 
UNI~EB~ITY or RHODE BLAND, Kingston; 
Rlchard F. Stouffer; fJoautruct4on oj Greet& 
houses and Furnbhing oj a Plant V4roZog; 
Laboratory; 1 year ; $6,900 
UNIVBBSITX OP ROCHICSTCB, N.Y. ; R. E. Mar 
shak, P. Barn& and R. E. Hopkins; Add4 
tion oj W&g to Bausch and Lomb BuUd4ng, 
2 years; 3376,000 
RuTQcns, Tam STATE UNIVERSITY, Nem 
Brunswick, N.J. ; W. B. Robbins; Renove 
tjon oj Chom4oal FaciUty oj Pkrnt PhyrC 
02ogv Research Lclboratory; 1 year; $1,600 

Henry C. Torrey ; Oonstruotlon of a Phys. 
Ice Research Building; 2 years; $400,000 
STAN~QRD UNI~~IEITY, Calif. ; L. I. Schiff; 
UonstruoUon oj a New Phystos Reeearoh 
Laboratory; 2 years ; $400,000 
STATID UNIV~ILSITY OF IOWA, Iowa City ; Jer- 
ry J. KoIlros ; Renovatjon of Researoh Bpaoe 
4a the Zoo&g9 Bulldlng; 1 year; $11,000 

Ralph L. Shriner ; Oonstruot4on oj Anne0 
to the Uhem4atry BuUdfap; 1 year ; $200,000 
STEVENS INSTITUTE OP TECHNOMOY, Hoho- 
ken, N.J. ; 8. 8. Stivala; Renovation and 
Ea9onrion oj Ohem4&y and Chemlcol EngC 
neerlng Research Laborotoriea; 18 months ; 
$46.600 
UNI~I~SXTY 0~ TENNES~E, Knoxville; Al- 
vin H. Nlelsen; AddMono Reseoroh R9ocs 
k, New Phvabr Buflding; 2 years ; $108,000 
TEXAS AQBVXL-EUBAL AND MICBANICAL m- 
SEARCH FOUNDATION, College Station : Ethan 
C. Halt; Renovat4on ond Fum4&4ng oj 
Plant C#to#snetMs Reaearoh Loboratoties; 
1 year ; $2,260 

Dale F. Gripper; BIp)poaedon, Renouat&a, 
and YoderMsat(or oj Research Laborator(er 
oj OoeanoOroph9; 1 year ; $60,000 
Tu~lurm UNIVCBSITY, New Orleans, La. ; Paul 
C. Beaver: Yodertbtsatjon ond Eloponsjon oj 
Zaaeotory and other FaoUMe% jar Para&o- 
b#ioal Rsrearoh, 1 year ; $1,700 
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H. 8. Mayerson and W. B. Wendel: Fur- 
nCb4ag oj Bioohemistru and Phy&Gogv 
Laborotorler for Graduate Nadent Re- 
scorch; 1 year ; $27,700 
UTAII STATS UNIV~IMIT~, Logan: W. Whlt- 
ney Smith ; Conetruotkm oj a Uold Room for 
BaoterWogicaZ Reaeorch; 1 year; $800 
WASHINGTON STATS UNIVEBSITI, Pullman ; 
Carl hf. Stevens; Uompletfon oj Uert&ti Re- 
eeoroh FaclZUt(ed oj the Department oj 
Ohembtru; 1 year ; $8,300 
UNIVSESITY 01 WASHINQTON, Seattle; P. C. 
Cross ; New Research FaoiUtiar In the Ohem- 
Wry Laboratorv; 25 years: $300,000 

Arthur W. Yartln, UonrtruoUon oj B4o- 
Zogfool Reaearoh Fa&UUes 4n the New VnC 
versjty Museum; 2 years; $100,000 
UNIVEIIBITI OF WISCONSIN, Madison ; hf. B. 
Irwin and J. R. Crow: Oonstruotton of a 
New BuUd4ng jor Reseurch 4n Qenet4o8; 2 
years ; $122,000 

W. 8. LaughEn; FurnfdhCgs for a Re- 
search Loboratory oj PhyrCoZ AnthropoE 
ogv; 1 year; $7,100 

R. RoBefson ; Uon8truoUon oj a Phy&d 
Reaeorah FaaUftu Add&ton to 0terUng ZZoU; 
1 year; $200,000 

WlIIlam D. Walker: A Loboratoru BuUd- 
F7; 6& H&h Energy Phvrtcr; i year; 

YALE UNIV~BSITY, New Haven, Conn.; R. 
1. Flint; ffeologio Reasuroh Loborotory; 2 
years ; $400,000 

INSTITUTION’AL GRANTS FOR SCIENTIFIC 
ACTIVITIES 

AD~LPEI COL~O~, Garden C&y, N.Y. ; $986 
AO~CULTUEAL AND MPCHANICAL COLL~GID OF 
l!cxaa, College Station ; $8,438 
UNI~BSITX OP AKRON, Ohio ; $466 
UNIV~ISITX OB ALABAMA, University : $1,210 
UNIV~MITY OP ALAS-, College ; $0,700 
ALBION COLLEBD, Albion, Mich. ; $170 
ALFBED UNIVEESIT~. AMred, New York ; $200 
AMERICAN UNIVEBSITY, Washington, D.C. ; 
3136 
AYHXIRBT COLL~BD, Amherst, Mass. ; $3,210 
UNIVBBCIITY OF ABIZONA, Tucson : $17,610 
AUIZONA STATS UNIVEB~ITY, Tempe ; $660 
UNI~EBSITX or ABICANSA~, Bayettevflle ; 
14,360 
4oosen~o COLL~PO~ AND TH~~OMQICAL S~YI- 
VARY, Minneapolis. Mlnn. ; $00 
~U~USTANA COLLQQQ, Rock Island, III. : $260 
BBB~A COLLARS, Berea, KY.; $66 
BOSTON COLLSO~, Chestnut Hfll, Mass. ; $266 
308~0~ UNIVPIBBITY, Mass. ; $8,160 
BOWDOIN COLLEM, Brunswick, Maine ; $476 
~RANDIDIS UNIV~GJITY, Waltham, Masc. ; 
ilO, 
BEIQHAM YOUNG UNIVEESITP, Provo, Utah: 
13,306 
360~~ UNIVEIBS~~Y, Providence, B.I. ; $ll,- 
679 
3~s~ MAWB C~LLDOD, Bryn Mawr, Pa ; $316 
JNIVCESITY or BU~PAL~, New York: $4,008 
JNIVSIUSITY or CALIFOBNIA, Berkeley ; 
137,600 



Unxvsasrry or CALINIBRIA, Davir : $8,883 
UNIVsaSITY OF CALllroalPIA, La Jolla; 
$87mo 
UNIVERSITY OF CAL~BOEXIA, Los Angeles; 
$S2,BQ6 
UNlVmtSITY OF CALIyOaNIA, Rlverslde ; 
$1,070 
UN~~~P~~ITY OF CALIFOUNIA, Santa Barbara ; 
$406 
CALXP~BIVIA INSTITUTE OP TECHNOLOGY, 
Pasadena ; $23,704 
CANIEIUS COLLWI, Buffalo, N.Y. ; $176 
CAUL~TON COLLEOE. Northfield, Minn. ; $880 
CARNUOIR INSTITUTB OF T~CENOL~OY, Pltts- 
burah. Pa. ; $8,360 
CASK INSTITUTE OF TIOCHNOLOQY, Cleveland, 
Ghlo : $6.666 
;;+r;y UNIVIORSIT~. Washington, D.C. ; 

CD&~AL STATIC COLLEQI, Wilberforce, Ohlo ; 
$170 
COLLEQ~ OP CEABL~STON, Charleston, S.C.; 
$1'76 
UNIVERSITY OB CHICAQO, Ill. ; $37,600 
UNIV~BSITY OF CINCINNATI, Cincinnati, 
Ohlo ; $3,988 
CITY COLLBOE, New York, N.Y.; $676 
CLARKEON COLLBO~ OB TmXNOLOaY, Pots- 
dam, N.Y.; $106 
CLARK Ua~vsssr~y, Worcester, Mass. ; $1,660 
Crm4sotx CoLxaon, Clemson. S.C.: $686 
COE COLLEQ~, Cedar Rapids, Iowa; $200 
COLBY COLLIDQE, Waterville, Maine ; $396 
UNIVERSITY OF COLORADO, Boulder ; $13,791 
COLOIUDO SCHOOL OF MINE& Golden; $739 
COLORADO STATU UNIV~ESIT~, Fort Collins ; 
$4,626 
;;;;;uA UNIVI~RSITY, New York, N.Y.: 

UN;VBBBITY o1p CONNECTICUT, Storrs : $3.218 
CONXWK!TICUT COLLIVQ~. New London ; $340 
gxyL CoLLmom, Mount Vernon, Iowa 

COBNSLL IJarvgsEr~y, Ithaca, N.Y. ; $21,74f 
DAUTMOUTFI COLLIBIP, Hanover, N.H. 
$17,026 
UNIVERSITY OF DAYTON, Ohlo; $300 
UNIVERSITY OP DIDLAWAR~, Newark: $2,97( 
D~NISON UNIV~ESITY, Granville, Ohio ; $lQL 
DIPAUL UNIVERSITY, Chicago, Ill. ; $626 
;;f~uw UNIVR~SITY, Greencastle, Ind. ; 

Dnrs U~~vsasrTn, Durham, N.C. ; $13,186 
f;;;rrn UNI~~IRSITY, Pittsburgh, Pa. ; 

I&LHAY COLLUQ~, Richmond, Ind. ; $210 
EL~~I~A COLLBIQB, Elmira, N.Y. : $306 
EMORY U~rvsas~n, Atlanta, Qa. : $3,063 
UNIVEBSITY OP FLORIDA, Galnesvllle ; $11,626 
FLORIDA STATS UNIVERSITY, Tallahassee ; 
$13,043 
;;~EM UNIV~ESITY. New York, N.Y.: 

&ANKL~ AUD MAB~~EUIL CoLLmam, Lm 
canter, Pa.: g947 

?mOUQQ WASEtINQToU UNIVEBSrm. WUdI- 
wton. D.C.; $4,769 
lsouowrowlp IJnrvmas~~y~ Washlngton. D.C. : 
iQ36 
Memo WASHINQT~N CAEVEB FOUIIDAR~K 
Pnakegee Institute. AIa.; $390 
JNIVERSITY OP G~O~QIA, Athens: $5,706 
;I~O~OIA INISTITUTQ OF T~CENOL~CAY. At- 
anta ; $7,790 
IOSH~N COLLIDOE, Qoshen, Ind. ; $180 
lonc~sa COLL~O& Baltimore, Md.; $1,2QQ 
IEINNILL COLL~Q~I, Grlnnell, Iowa : $1,636 
EAMILT~N COLL~O~, Clinton, N.Y.; $186 
BANOVER COLL~QE, Hanover, Ind.: $10 
BABVABD UNIV~BSITY, Cambrldge, Mass. : 
b37.600 
.~ I  

;Qy;m~ MDDD Co~Lmoa. Claremont, Callf.: 

EAVEUSTXD COLLEIXI, Hoverford, Pa. ; $1,600 
UNI~RRSITY OB HAWAII, Honolulu ; $7,460 
$i;gas~~~ OB HOUSTON, Houston, Tex.; 

HOWARD UNIVQESITY, Washington, D.C. ; 
3260 
UNIVDBSITI OP IDAHO, Moscow ; $1.488 
IDAEO STATIO COLLEQQ, Pocatello: $230 
UNIVIUBSITY OF ILLINOIS, Urbana : $37,600 
ILLINOIS INSTITUTE OB T~CRNOLOQY, Chl- 
cage ; $4,497 
INDIANA UNIVERSITY, Bloomington ; $18,376 
IOWA STIT~ UNIVERSITI OF SWDNCla AND 
T~CHNOLOQY, Ames ; $8,880 
J~~~~xsoN MEDICAL COLLEGE OF PHILAD% 
PHIA. Pa.: $600 
JOHNS HOPKINS UNIVERSITY. Baltimore, 
Md. : 623.763 
~~.AOIAZOO COLLEQR, Kalamazoo, Mlch. : 

UNIVERSITY OF KANSAS, Lawrence; $18,002 

?o~~~;;g 08 KA~%~AS CITY, Kansas Cfty, 

KA~AS STATS T~ACIIBES COLL~QB, Em- 
poria ; $826 
f;;;s STATQ UNIVERSITY, Manhattan, 

KANSAS WESLEYAN UNIV~ESITY, Sallna ; $160 

KENT STATI UNIVERSITY, Kent, Ohio: $960 
KENTUCKY RXDSIIAIICI~ FOUNDATIONS. Leytng- 
ton ; $2,760 
LAFAYETTE COLIJMJQ, Easton, Pa. : $160 

LAYAB STAW COLLEO~ OP TDCHNOLOBY, 
Beaumont, Tex. ; $606 
LAWBENCRI COLLEOE, Appleton, Wis.; $876 
LEHIQH UNIV~BSITY, Bethlehem, Pa. ; $4,367 
LEMOYN~ COLI.EO~, Syracuse. N.Y. ; $360 
LINCOLN UNIVE~SXTY, Jefferson City, MO. ; 
$120 
LINBIIPLD RES~ABCI~ INSTITUTs, MeYinn- 
vllle, Oreg. ; $686 
LONQ BEACH STATS COLLEQ~ FOUNDATION, 
Calif. ; $706 
L~NQWOOD COLLEEOQ. Farmville, Va. ; $640 

LOUISIANA Po~y~scHn~c Irismms, Buston ; 
$180 
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LQUISIANA STATW UNIVERSITY, Baton Rouge : 
$6,461 
UNIVjJUsITy OP I&IJISVILLs, LOUisvflle, Ky. ; 
$6,140 
LOYOLA UNIMIISITY ; Chlcago, 111. ; $470 
L~YOLA UNIVERSITY. New Orleana. La. : $116 
LUBBOCK CEBISTIAI COLLEQIP, Lubbock, 
Tex.; $60 
MACALE~~EB CoLLromr, St. Paul. Minn. ; $197 
UNIV~BSITY OF MAIN& Orono; $626 
MANCHEST~B COLLEQQ, North Manchester, 
Ind.; $546 
MANHATTAN COLLEQP), N.Y., N.Y. ; $676 
MABQU~TTD UNIVEBSITY, Milwaukee, Wis. ; 
$3,662 
~~NIV~DSSITY OF MAEYLAND, College Park; 
$8,829 
UNIV~BSITY OP MASSACHUSBITS, Amherst ; 
$2,590 
MASSACHUSETTS INSTITUTE OF TECHNOLOOY, 
Cambridge ; $37,600 
MEDICAL COLL~Q~ OF SOUTH CAEOLINA, 
Charleston ; $529 
MEDICAL COLL~CO~ OF VIBQINIA, Richmond ; 
$926 
UNIV~BSITT OB MIAMI, Coral Gables, Fla. ; 
512.926 
&I~LYI UNIVEBSITY. Oxford, Ohio: $936 
UNIVEBSITY OP MICHIQAN, Ann Arbor; 
$37,600 
MICHIQAN STATO UNIVBIBSITY, East Lansing ; 
$13,706 
MIDDL~BUBY COLL~QI, Middlebury, Vt. ; $376 
;3~~3sSry OF MINNESOTA, Minneapolis ; 

UNIVERSITY OF MISSISSIPPI, University ; $896 
MISSIE~IPPI STATE UNIVEBSITY, State Col- 
lege; (200 
UNIVERSITY OF M~ssouar, Columbia ; $11,036 
MONTANA STATIO COLLEQIO, Boeeman ; $2,236 
MONTANA STAR UNIVIOBBITY, Mlssoula ; 
$1,410 
MOUNT HOLYOKB~ COLLEOB, South Hadley, 
Mazn.; $700 
UNIV~BSIT~ OF NEBRASKA, Lincoln : $7,006 
UNIV~~~IT~ OF NEVADA, Reno; $236 
UNIV~BSITY OF Nsw HAMPEHIE~& Durham; 
$2,936 
UNIV~BSIR OF NEW M~ICO, Albuquerque; 
$4,996 
Nerw Mx~xrco INBTITUT~ OF MININQ AND 

T~CENOLOQY, Socorro ; $870 

NEW MEXICO HIQHLANDS UNIV~BSITY, Las 
Vegas; $76 
NEW MUSICO STATS UNIVIUESIR, University 
Park ; $290 

Nsw Yoa~ UNIVERSITY, N.Y. ; $24,749 
UNIV~~BSITY OF NOBTH CAEOLINA, Chapel Hill, 
N.C.; (20,026 
UNIVIIISITY OF NOETB DAKOTA, Grand Forks ; 
$2,680 
NOETH DAKOTA STATID UNIV~BSIT~, Fargo ; 
$960 
NOUTHEAS~BN UNIVERSITY, Boston, Id=; 
$740 
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NOETH~~EN ILLINOIS UNIV~ESITY, DeKaIb ; 
$780 
NOBTHWEST~BN UNIVEESITP, Evanston, Ill. ; 
$17.024 
NORTHWEST NAZAEENB COLLEQ’D, Nampa, 
Idaho ; $610 
UNIV~BEITY OF NOTII~ DAMI& Notre Dame, 
Ind. ; $6,870 
OBERLIN COLLEGPI, Oberlin, Ohio ; $1,140 
OHIO STATS UNIVEB~ITY, Columbus ; $22,271 
OHIO UNIVBBSITY, Athens ; $1,136 
OHIO WESLEYAN UNIVERSITY, Delaware ; 
$730 
UNIVEUSITY OF OKLAHOMA RDBIIABCH INLITI- 
TUTB), Norman ; $8,120 
OKLAHOMA STATED UNIVERSITY, Stillwater ; 
$6,374 
UNIV~BSITY 0~ OBEQON, Eugene; $12,343 
OBEQON STATD UNIVEBBITY, Corvallle ; 
$11,883 
PAN AMEEICAN COLLEQQ, Edinburg, Tex.; 
$160 
UNIV~RLIITX OB PENNSYLVANIA, Philadelphia ; 
$37,600 
PINNSYLVANIA 8TATlP UNIV~PBEITY, Unlver- 
sity Park: $17,988 
UNIVDBSITY OB PIT~SBUBQH, Pa. ; $13.106 
POLYTECHNIC INSTITUTE OB BROOKLYN, N.Y. ; 
$3,686 
POMONA COLLBIQID, Claremont, Calif. : $246 
UNIV~B~ITY OB PORTLAND, Oreg.; $230 
PORTLAND STATE COLLEQI, Oreg.; $1,176 
PRATT INSTITUTD, Brooklyn, N.Y. ; $210 
PRINCETON UNIV~BSITY, Princeton, N.J. ; 
$27,946 
PBINCIPIA COLLIUOIP, Eleah, Ill.: $226 
UNIVERSITY OB POO~T SOUND, Tacoma, 
Wash. ; $630 
Pua~nar RDJSEABCH FOUNDATION, Lsfagette, 
Ind. ; $23,376 
REND COLLBIGIP, Portland, Oreg. ; $1,286 
REINS~ELA~E POLYTECHNIC INBTITUTAU, Troy, 
N.Y.; $4,236 
RESEABCH FOUNDATION OP STATIU UNIVBBSI- 
TY OB Nlpw YORK, Albany; $9,724 
UNIVIOREITY OB RHODA ISLAND, Kingston; 
$1,360 
UNIVERSITY OF ROCHESTQE, N.Y.; $8,366 
ROCKEF~LLDB INSTITUTE, New York. N.Y.: 
$4,393 
ROOSEVELT UNIVERSITY, Chicago, Ill. ; $270 
Ross POLYTECHNIC INSTITUTE, Terre Haute, 
Ind. ; $760 
RUTO~BB, THY STATIO UNIV~BSITY, New 
Brunswick, N.J. ; $14,386 
SACBAMEINT~ STATS COLLEQ~ FOUNDATION, 
Calif. ; $1,140 

ST. BONAV~NTUE~ UNIVIUBSITY, Et. Bonaven- 
ture, N.Y. ; $146 

ST. LAWRENCD UNIV~BSITY, Canton, N.Y.; 
$106 

ST. LOUIS UNIVERSITY, MO. ; $1,666 

ST. OLAI? COLL~QE, Northfield, Ylnn.; $200 

SAW DIEQO STATE COLLEQII FOUNDATION, 
calu.:$sea 



UNIVIKMITX OF SAN F~ANCISCO, Calif.: $610 
SAN JOSE STATS COLLEQ~ COIIPOEATION, 
Calif. ; $420 
SIATTLBI PACIFIC COLL~Q~, Wash.; $275 
SMITH COLLEGB, Northampton, Masa ; 
$2,680 
UNIVEJISITY ox SOUTH CABOLINA, Columbia ; 
$565 
SOUXH DAKOTA STATE COLLEGE, Brookings ; 
$540 
UNIVERSITY or SOUTHERN CALIBORNIA, Los 
Angeles ; $13,725 
SOUTH~EN ILLINOIS UNIVERSITY, Cnrbondale ; 
$1,455 
SOUTHERN METHODIST UNIVERSITY, Dallas, 
Tex. ; $1,915 
UNIVERSITY OF SOUTH~ESTEHN LOUISIANA, 
Lafayette ; $440 
STANBOBD UNIVERSITY, Stanford, Calif. ; 
$37,500 
STATS UNIVERSITY OB IOWA, Iowa City; 
$8,410 
STATS UNIVERSITY OB SOUTH DAKOTA. Ver- 
million ; $1.050 
STEPHEN F. AUSTIN STATE COLLEGE, Nacog- 
doches, Tex. ; $110 
STEV~CNS INSTITUTBI OB TECHNOLOOY, Ho- 
boken. NJ. ; $1.276 
SWARTHMOE~ COLLEB~, Swarthmore, Pa. ; 
$1,985 
Sys~cus0 UNIV~ESITX, N.Y. ; $10,730 

Tslnr~~0 UNIVIERSITX, Philadelphia, Pa. ; 
$3,990 
UNIVERSITY OB TENN~SSEB, Knoxvllle ; 
$9,185 
UNIVERSITY or TEXAS, Austin ; $26,924 
TEXAS CHRISTIAN UNIVIOKSITY, Fort Worth ; 
$760 
TEXAS COLLEGE OF ABTS AND INDUSTEI~~. 
Klngsville ; $130 
TEXAS TECHNOLOGICAL COLLIO~, Lubbock : 
$886 
UNIV~~SIXX or TOLEDO, Ohio; $200 
TRINITY COLLEGE, Hartford, Coun. ; $223 
TUFTS UNIVERSITY, Medford, Mnss. ; $6,338 
TULANIU UNIVERSITY, New Orleans. Lo. ; 
$9,803 
UNIVERSITY OIP TULSA, Okla.; $200 
UNION COLL~O~ AND UNIVEBSITY, Schenec- 
tady, N.Y. : $385 
UNIV~I~SIT~ OF UTAH, Salt Lake City ; $8,522 
UTAH STATN UNIVEBSIT~, Logan; $1,230 
VANDEU~ILT UNIV~ESITX, Nashvllle, Term. ; 
$8,075 
VASSAE COLLEGE, Poughkeepsle, N.Y. ; $110 
UNIVEESITX or VERNONT, Burlington ; 
$ci,741 
VILLANOVA UNIV~RSITX, Vlllanova, Ps. ; $780 
UNIVEBSITX or VIRQINIA, Charlottesville ; 
$2,865 
VIBQINIA POLYTECHNIC INSTITUTBI, Blacke- 
burg ; $2,294 
WABASH COLL~QB, Crawfordsville, Iud. ; 
$670 
UNIV~USITY or WASHINQTON, Seattle, Wash. ; 
$31,935 

WAS~INQX~N AND L0s UNIV~E~IXX, Lexing- 
:on, Va. ; $90 
WASHINQTON STATII UNIVEBSITY, Pullman, 
Wash. ; $6,841 
WASHINGTON UNIVERSITY, St. Louis, MO.; 
$14.206 
WAYNE STATS UNIVIRSITP, Detroit, Mlch. ; 
pi’,636 
W~LLESLEP COLLEQ~, Wellesley, Mass. ; $450 
WE~LBXAB UNIFEBSITX. Middletown, Corm. ; 
62,367 
WESTERN Rasenvm UNIV~BSITX, Cleveland, 
Ohio ; $0,391 
WEST VIRGINIA UNIV~BSITX, Morgantown, 
m. Va. ; $1,792 
WHITMAN COLLE(~~, Walla Walla, Wssh.; 
$380 
WHITWORTH COLLEQ~, Spokane, Wash. ; 
6510 
UNIVERSITY OB WICHITA, Wichita, Kans. ; 
$833 
COLL000 OF WILLIAM AND MABX. Wllliams- 
burg, Va.; $71iO 
WILLIAM MABSH 1Z1ce UNIVERSITY, Houston, 
Tex. ; $3,417 
WILLIAMS COLLEQB, WiIIismstOWu, Ma&s. ; 
$185 
WILSON COLLEQE, Chambersburg, Pa. ; $335 
UNIVEBSITY OB WISCONSIN, Madison ; $37,500 
WOUCESTER POLYTECHNIC IN~XITUX~, 
Worcester, Mass. ; $106 
UNIVEBSITX OB WXOMINI& Laremie: $580 
YALE UNIV~BSITY, New Haven, Conn. ; 
$26,432 
&&VA UNIVERSITY. N.Y., N.Y. ; $4,360 

INTERNATIONAL SCIENCE AND INTERNA- 
TIONAL SCIENCE EDUCATION 

AFRICAN-AJ~EEICAN INSTITUTD, N.Y.. N.Y. ; 
Loyd V. Steere; Travel of Foreign Portici- 
pant8 In Xummer Instttutee, 1961; 6 
months ; $14,000 
AHREN~I~L RICHARD K.; NATO Advanced 
Study Institute; $040 
A~~ERICAN INSTITUTE OF BIOLOBICAL Scr- 
BNCICS, Wnshington, D.C.; Arnold B. Grob- 
man ; Support of Foreign BctentCats to Par- 
ticipate in BBUB Writing Conjerenae; 1 
gear ; $18,476 
ASIA FOUNDATION, San FraueIsco, CsIif. ; 
Glen Bowersox; Travel of Foreign Parttc- 
ipants tn Xumvwr Instttute8, 1961; 6 
mouths ; $10,000 
BARRY, JEXEMIAH H.; NATO Advanced 
Study Inetttute; $575 
BE~CHEE, HENRY K.; NATO Advanced 
Study Institute; $580 
BBOWN, FIRLDINQ; NATO Advanced ltudg 
Institute; $625 
UNIVERSITY OF BU~NOS AIBRS, Argentina ; 
Juan Jose Giambfagl; U.B. Participants at 
the Latin American School oj Phy8628, 
1961; 6 months ; $6,200 
CHEW. GEOFFBEY F. ; NATO Advanced 
Btudg InetUute; $175 
CICCH~TTI, JOHN B. ; NATO Advanoed Btudg 
Institute; $280 
DI~TZ. FUANK T., NATO Advanced Btudu 
Institute; $490 
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EDUCATIONAL SEWICES, INC., Watertown 
Mans. ; Jerrold B. Zacharias; Activittsr c 
the Physical Bciencs Study Ckwnmtttee Re 
lating to the Use or Adaptation oj P&Y< 
Matcrlole bff Foreign Oovcrnments or For 
cfgs Educational znetitut{one; 1 year 
$0,080 
ELLIB, WADS; Btudy of Teachw-Troin(nt 
in Mathematic in Peru; 3 months; $1,15( 
EN~IN~EUS JOINT COUNCIL, New York, N.Y. 
H. K. Justice; U.B. Mission to the UPADI 
Pan American Uongreee on Engineering Ed 
ucatioa; 1 year; $000 
E~HLDYAN, VON R. ; NATO Advanced Ptudp 
Institute; 10 daye ; $825 
FEENQLIUS, NILS C. ; NATO Advanced Studs 
znetitute; $040 
GALLOP, PAUL M.; 
Institute; $465 

NATO Advanced Studb 

GARTH, JOIIN CAMPBELL: NATO Advanced 
Btudy Inetttute; $640 
GPRARD, RALPH W.; A Burveg cj Ocrne 
Aepectr Oj Bio-medZcal Re88arCh 4n India; 
2 months; $1,200 
Govm, NORWOOD B., NATO Advanced Btudp 
In8t4tute; $835 
GB~ENBEIIO, J. MAYO; NATO Advanced 
Studu Inatttute: $100 - 
HANNAY, NORMAN BBDCE ; NATO Advanced 
Btudy Inetftate; $485 
BARBIE, ROR~RT A. ; NATO Advanced Stud& 
Institute; $520 
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HA~VABD UNIVDESITY, Cambridge, Ynss., 
Victor Guillemin ; Academlo Year Zmtitutf 
for I~gh School and College Teacher8 ok 
Bctence and MathemUtiC8; 9 months ; $6,266 
HETBIR, HERDERT 0.; NATO Advanced 
Study InstPtute; $500 
HILL, BOBXBT NYDEN; NATO Advanced 
Study Inetlttrte; $000 
HOHDNBEBQ, PIEHBID C.; NATO Advanced 
Btudg InsMute; $590 
INSTITVTID or INTERNATIONAL EDUCATION. 
N.Y., N.Y. ; Cassie Anderson ; TrareZ of For- 
eign Partfc4pants in Bummer Inetttutes, 
1061; 5 months: $3,800 
INTER-AX~RICAN CONBH~EENC~ ON MATHB- 
YATICAL EDUCATION, Chicago, Ill. ; Marshall 
H. Stone: Inter-American Conference on 
bfathematicol 
&3,ooO 

Educat(cn; 18 months; 

INTBBNATIONAL UNION OB PHYSIOLOGICAL 
SCI~NCEB, Rochester, N.Y. ; Wallace 0. Fenn ; 
International Trove&g Lecture Team (n 
Phg8loZCgg; 2 Sears ; $4,300 
JOHNSON, FRANCIS 8.; NATO Advanced 
Btudy Inetikte; 8 weeks ; $82S 
LABTEB, HOWABD; NATO Advanced ltudy 
znst4tute; $625 
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M~NQEBT. PET~S; NATO Advanced Btudg 
Institute: $100 
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MORAN, 6AhL a.. 
Imtitute; $575 

NATO Advanced Study 

Mos~ea, JPJEBXY I. ; NATO Advunced Study 
Institute; $525 
NATIONAL ACADIDMT OF SCIENCIS-NATIONAL 
RESMECH COONCIL, Washington, D.C. ; Wal- 
lace W. Atwood, Jr.: Academician A. P. 
Tcpchtcv, V&e President cj the Academy oj 
BcJence8 cj the U.B.B.B.R. and Party cn A V&it 
to the Untted Itoter; 6 months ; $4,850 

AS.-SOUTH AFBICA LEADER EXCHAIWE Pm 
PBAM, INC., Philadelphia, Pa.: Frank 8. 
Loescher ; TraveZ oj Foreign Partb(pant8 4n 
Summer znrt4tute8, 1061; 5 months: $4,855 
VIDRONIS GQOBQQ; NATO Advanced Btudy 
Inrtitute on Oceanography; $450 
WALLACID, & D.; Preparing a Report on 
Yathwnotical Aotivltg 4n Ozecborlovak(o, 
Kungarg, Poland, ond PugcrIo&o; 5 
nonths ; $200 
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7 W. W. Atwood, Jr. ; Emergency Buppcrt to 
the International Union cl Pure and Appned 
Uhemlstrg (IUPAU) ; 1 year ; $20.000 

N. H. Trytten; Travel Support cj IAEA 
FclZOW8, 1060; 1 rear; $1,400 

N. H. Trytten; 11th Meeting cl Nobel 
Laureate8 at Lfndau; 1 month; $1,750 

I 
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NATIONAL SCI~CNC~ TQACHEES ASSOCIATION, 
Washington, D.C. ; Robert H. Carleton: 
Uccpwotive Prcgrom Between the National 
b’cfence Teacher8 A8sOdatfCn~and the Br(t48h 
Befence dfartwti A88OCtitiCn; 8 months; 
$2,500 
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NQUYANN, G~RHAED : NATO Advanced Study 
Institute on Oceanography; $450 
PAN AMERICAN UNION, Washington, D.C.: 
Theodore R. Crevenna ; A Teaching Seminar 
In the hiethod cl lJ8toblfshing OhrcncZcgfcaZ 
Bequencee cj Pre-Uclumbfon OuZture8 in the 
Amwicar; 1 year ; $3,850 

Jesse D. Perklnson, Jr. ; Program oj Intw- 
dmer&an Uccperat(on in &fence Iducaticn; 
B mcntha; $11,400 

Pines, David: NATO Advanced Study 2% 
ttitute; $550 

Pipherger, Hubert, NATO Advanced Btudy 
!nrWute; $630 

Rabun, Pldwin D. ; NATO Advanced Study 
Institute; $520 

Rels, Charles 8. ; NATO Advanced Btudg 
Inetitute 01) Underwater Acouetfcs; $775 

Roberg, Jane ; 
ZnsNtute; ,$635 

NATO Advanced Btudg 

Salaman, George ; NATO Advanced fltudy 
Inetitute; $625 

Scalapino, Douglas James: NATO Ad- 
oanced Btudg Instttute; $650 
SCANDINAVIAN COUNCIL POB APPLIED Rm- 
91~8~1% Bllndern, Norway ; IPllIn Tornudd ; 
United Btatee PartMpatfon in the Second 
Year oj the Growfng Point8 Program in the 
ScandLavian Uountries; 1 year ; $4,600 

Shapley. Hnrlow ; survey of Worb in Prcg- 
*es8 fn the Field8 cj Astronomy in Indfu; 
3 months ; $6,075 

Smith, David Y.: NATO Advunced Study 
‘nrtitute; $585 

Smith. Sister Afarian Jose ; NATO Ad- 
lanced study Inst4tute; $585 

Springer, George ; Trial in Bra&l cj Mcd- 
MI Method8 in the Teaching of Mothcmatics; 
1 months; $5,476 

Squlre, David Roland: NATO Advanced 
Study Institute; $600 

Stahmann, Mark A.; NATO Advanced 
ltudy In8Ntute; $550 

Stroke, H. Henry ; NATO Advanced Study 
‘n8titUtc in Nuclear PhgSiCS; $600 

Suhl, Harry; NATO Advanced Btudg In- 
titute; $665 
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W. W. Atwood, Jr.; mmergcncg F(nanc(clg 
Bunnort to the Bureau of IU19V; 1 year: 
$40;000 
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Wanrm~, HOMDB B. ; NATO Aduanced Study 
zn6titute; $820 
WPBQE, JOBEPH ; NATO Advanced Study In- 
rtltute; $500 
WOBTIB, MICFIA~L; NATO Advatwsb Studv 
ztwtuvta; $455 
ZIPOX, DAVW M. ; NATO Avanced lludy In- 
st4bute; $290 

SPRCIAL RESEARCH AND DEVELOPMENT 
STUDIES 

U.S. DQPABTMENT OP COXMEBC~, BIJMIATJ OF 
THD Cu~sne, Washington, D.C.; Robert W. 
Burgess ; Census-Internal Revenue Betvice 
Link Project; $16,000 

Max R. Conklin; lgurvql vt Re6earch and 
Dsoeloptaent Ooets oj Industry-Orfented Or- 
ganfwationr During lSb9; $7,797 

Nax R. Conklin; guwey of Research and 
Development aoat 01 Industry-Oriented Or- 
eanieationr During 1960; $95.000 
n.S. D~PABTYEN~ OF ti~oa, COMMI~SIONEB 
OF LABOB STATIsTICa, Washington. D.C.; 
Ewan Clagne; f?ost Index Appliaable to Re- 
search and Development Budgeta; 1 year; 
$16,200 

INTERNATIONAL GEOPHYSICAL YEAR 

QLENN L. YABTIN Co., RUB DIV., Baltimore, 
Md. ; Phllllp Schwed ; Determfnatfon of the 
Flu0 01 Heavy Primary 006mfc Rag Nuolei; 
$17,195 

DOCUMENTATION RESEARCH 

AMERICAN PaYCHoLoorcnL AasOCIATION, 
WashIngton. D.C. ; John 0. Darley ; Uoordi- 
nated Btudv of Injormation nuohange in 
Payohologv; 2 years ; $167,760 
UNIVlaarTY OF CALIFORNIA, Berkeley : Syd- 
ney N. Lamb and Nary R. Haas ; Support oj 
Research 0% the Machine TranUlotfOn oj 
Technical Lfterature with Special Rejerenoe 
to Russian and Uhine6e; 18 months; 
$208.000 
CAas INBTITUTU OB TECHNOMQY. Cleveland, 
Ohio ; Russell L. Ackoff ; Research on Meas. 
urement oj Value of Recorded Bcientflla In. 
~orma~fon; 1 month ; $1,920 
HARVARD UNIV~REITY, Cambridge, Mass. ; 
Anthonr Q. Oettlnner : Automatfa Transla. 
tion &I Mathetnat%?ai Lfnguf6tiae; 1 year ; 
$150,000 
?dASEi&HIBUTTS INI~TITUTN OB ‘I’ECHNOMoY> 
Cambridge, Mass. ; Victor H. Yngve; Boefc 
Reaearah on Illetho& 01 TratwlatCg Lan 
guagee by Machine; 1 year ; $150,000 
NATIONAL ACADUYY OP SCIUNCPWNATIONAI 
RXIS~ABCH COUNCIL, Washington, D.C. ; Clem 
0. Miller ; UhemfoaZ Notation Byutems Prof. 
sot; 1 year ; $56,000 
NATIONAL BUREAU OI sTANDABDf3, U.S. DQ 
PABTYDNT OB COYMIBBCD, Washlugton, D.C. : 
Samuel N. Alexander ; Rmeareh Information 
Uenter and Adubory hrvice on Injorma 
Non Prooes6ing: 1 year : $50,090 

Robert D. Bllboura; Reuearch in PiOfur# 
Prooe66ing Operatios6; 2 montha; $15,OOf 
OHIO STATE UNIVmBaITY IU28mABCH FOUR 
DATIOX, Columbus; William S-Y Wang; R6 
6eareh on R#ntaetco AnaKyrie; 1 year 
SlC700 
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JNWEBSITY 01 PENNSYLVANIA, Philadelphia ; 
cellig 8. Harris ; Lfnguietfo Transfomat(ocM 
'or Inprmation Retrieval; 1 year ; $180,499 
RQADINO 01mM1sTa CLUB, West Reading, 
?a. ; William J. Wlawesser; A Btudv ol the 
Line-Formula Notation; 2 gears; $11,090 
WAYNE STATB UNxvaaaITY, Detroit, Mleh. ; 
Barry H. Josselson ; Btandardiwasatfon 01 For- 
mat for Ru66fan-to-Blrglbh Automotfo Dfa- 
!&narfee; $4,500 
WIWTDRN R~all~~vn UN~VBBSITY, Cleveland, 
1hio; Allen Kent; Te6t Program for Ivalu- 
sting Procedure8 yor the Isptoitatfon of 
Literature 0Z Interast to YstaUwniet6; 6 
nonths ; $lOi).BOO 

Allen Kent : Teat Prooram for IQUaZuatfnO 
Prooedures jor the Biv~Zoftaicon of L(ter& 
lure of Interest to YetaUmroi6ts; 1 year; 
6200,148 

FOREIGN SCIENCE INFORMATION 

ACTA MHITALLUEQICA, Schenectady, k&Y.; 
rohn H. Hollomon ; Tranelotion and PubU- 
zation of the 1060 Iesues of the Russian 
lournalr, The Phv6fc6 01 Metals and Metal- 
lography, and Abstracts-Metallurgy, Port A; 
1 year: $58,287 

John H. Hollomon : Translatfon and Pub& 
qatfon of the 1060 issues 01 Two Ruesfan 
lournals: AietaZZura and MiTom: 1 mar: 
$34,607 
AM&!EICAN CRBAMIC SOCIETY, INC., Columbus. 
Ohio; Charles 8. Pearee; Trenelatfon and 
PubZfcatfon 01 the 1961 and lS68 Issues 01 
the Rusdan Journal, lgteklo I Keramika 
(Glue6 and Ueramtcs) ; 2 years; $8,600 
AMIMCAN CHFIMICAL SOCIETY, Washington, 
D.C. : Richard H. Belknap ; A Buwey to De- 
termine Need for Englfeh Tranelatione ol 
Rueefan Xofentijlo Journals: 1 year; $4,955 
AMMRICAN O~O~~~PEICALSOCI~TX,N~~Y~~~, 
N.Y. ; Charles B. Hltchcock ; Translation and 
Publication of Soviet Geography; 1 year; 
$23,430 
AM~BICAN Q~OPHYSICAL UNION, Washington, 
D.C. ; Waldo B. Smith ; 1060 Issuee, Bulletin 
of the Academy oy Bciencea, USSR; ffeo- 
physfcs 15erfe6; 1 year : $57,730 

Waldo PJ. Smith ; Translatfon and PubUw- 
tion of the 1061 I66uc6 01 Iwvestfya, Geo- 
phy6fo6 Berfes; 1 year ; $55,790 

Waldo 1. Smith ; Tranalatfon and PubNocE- 
tion oy the 1960 Volume or the Russfan 
Jor;$, Geodeav and Uartooraphv; 1 year : 

A~&w!AN INSTITIJTB 0~ BIOLOBICAL 
Scmac818, Washington, D.C.; Francis C. 
Harwood; Tranelation and Publication ol 
the 1960 Iesues ol the Rurslon Journal, 
Bovfet lgofl Bclence,: 1 year; $56,566 

Rrancls C. Harwood : TranrZation and 
PubUaation of the 1060 ‘Issues oy the Rus- 
W Journal. Doklad~Bfochemi6t~ 1sw- 
#on; 1 year; $18,888 

Francie C. Harwood; Tranelation and 
PubUcation 01 the lS60 Iesues or the Ru66fan 
JoumaZ, EntomoZogicaZ Review: 1 year ; 
$34.961 

Franc& C. Harwood ; Tranelatlon and pub- 
Ucatfon oy the 1060 Issue6 oy Four Ru86fan 
JournaL: DoELady-Biologfcal Bdenoer, Dok- 
lady-Botanfoal Bcftmoes, MfuroMoZogy; and 
Plant Physioobgv; 1 year; $112,447 

ma~~cls C. Harwood ; Wintering 01 Plank; 
1 year; $10,360 
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AX~BICAX IN~TI~IJ~~ OF CHEMICAL EN( 
NIDBS, New York, N.Y.; B. J. Van Antwt 
pen ; TranrlaNon and Publication of an I 
ternational OhemicaZ Engineerfng Quarter 
JournaZ; 1 year; $83,670 
AMERICAN INSTITUTB OB ELECTRICAL EN( 
NtmtS, New York, N.Y.; N. 8. Hibshmal 
TranaEatZon and PubZZcation oj the Fir 
Three 1961 Issues of Three Russian Journal 
Radio Engineering, Radio Engineering a? 
Electronice, and Telecommunicatlone; 
months ; $28,750 
$BIIRICAN INSTITUTE off Pnnsrcs, New Yor 

. .; Wallace Waterfall; TraneZaNon a7 
publfcation of the Russstan Journal, Cmsta 
lograph?/ (1960) : 1 year ; $12,960 

Wallace Waterfall : TransZaHon and Pubi 
catJon oj the Rueeian Journal, Progress , 
Phyeical Bcienoes, 1960 Zseuee, 1 year 
$31,500 

Wallace Wnterfa11; 1960 zesues oj tl 
Rreeiaan Journal. solid State Phyeica; 
yenr ; $44,600 

Wallace Waterfall: 1960 Zseuea ot th 
RU88ian Journal, Astronomy; 1 --year 
$26,800 
AWSBICAN MATLI~MATICAL SOCIETY, Prov 
dence, R.I. ; Gordon L. Walker; ITurvey L 
COntempOrary Chinese Mathematical RI 
search to Study Tranalatlon Need8 and th 
PrcparatiOn Oj RevicW8 O? Chinese Math< 
mat4CaZ ArtiCk8: 1 year ; $10,150 

Gordon L. Walker; Translation oj Maths 
naticaZ Research Artfclea jl‘om the Rues&v 
and Other Langvagee; 1 year; $42,953 

Gordon L. Walker: Translation oj a Rur 
8Zan Mathematic Book, Cfeneralized Anal* 
tic FunctiOa8; 1 year ; $8,305 

Gordon L. Walker: Translation of a Rua 
8ian hfathematZc8 Book, Linear Repreeento 
Hone oj the Lorenta Ctrouo. 18 months 
$4,973 - 

. . 

Gordon L. Walker: Tran8ZatiOn of th 
Ruseian Boo&Mathe~matics: It8 Contenl 
hfethode and dfeaning; 18 months; $16,63’ 

Gordon L. Walker: Translation and Pub 
ZiCatiOn oj the R&8iou ,TournaZ, Bocte 
hfathematice-DokZady; 1 year ; $22,635 
ABIICBICAN SOCIETY OF MECHANICAL ICN 
QINBERS, New York, N.Y.: Jos. Sansone 
1959 Volume of The RU88fon Journal, Frie 
tion and Wear in dlacMnerg (SerfaZ); : 
year, $6,600 

SOS. Snnsone; TmnsZat(on and PubZlca 
tion of the Lateat Editfon of the RU88io7 

Book, Theory of &~&al Kind8 of CaetCngs, 
1 vear : X6.325 

“.los. ‘S&&one ; TransZat4on and Publicatfor 
oj Vohmee 11 and 14 of the RU88tau NerlaZ. 
FrictCon and Wear (n hfachinery; 1 year 
$12.500 

S. A. Tucker: Tran8ZatfOn and Publica. 
tZon of, the 1961 J88Ue8. Volume S5. of tht 
Ruaei& JournaZ of Ahplied Math,ematZca 
and MeChaniC8; 1 yenr; $37,400 
BIOLOGICAL ABSTRACTS, UNIVERSITY OF 
PENNSYLVANIA, Philadelphia ; Allen J. 
Sprow ; Translation of BovZet Biological Lit- 
erature: 3 years; $55,705 
CARNI%XDI INSTITUTE OB TRCANOLO~Y, Pitts- 
burgh, Pa. : Herbert A. Simon ; TransZat(on 
of Dr. De Groat’s Book, Research on Cog- 
nitive Proceases; 1 year; $3,910 
COLU~~BIA UNIVERSITY, New York, N.Y.: 
Charles H. Behre; RevZew and Tran8zatiOn 
oj ArtioZer Publtshed in RU88ian, Geology 
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Of Ore DepO8tt8, beginnhg with the 1969 
Iesues; 3 years ; $2,530 
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Vladimer Slamecka; Study oj the Re- 
8ource.8 oj sclentfpc Information In Czech- 
oslovakia and the fferman Democratic Re- 
public; 1 year; $17,411 
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EARTHQUAI~~ ENCINEERINQ RESEARCH IN- 
STITUTE, Pasadena, Calif. ; George W. Hous- 
ner; Trafl8latiOn of the RU88ialt Book, Con- 
struction in led8mniO RCgiOn8, and Partial 
Tranelatio,& of the Russinn Book, Xorms and 
Regulation in f?ei.?m(c R8giOn8; 6 months; 
$1,080 
GEOCHEMICAL SOCIETY, Washington, D.C. ; 
Earl Ingerson; An B%gZi8h Edition of the 
1957 z88Ue8 Oj the Ru88ian Journal, GcO- 
chemistry; 1 year ; $3,400. 

Le 
1 

18 
. 

Earl Ingerson ; Translation and Publica- 
tton oj the 1960 Zesuea of RU88ian Journal, 
(fcOOhcmi8try; 1 year : $15,000~ 
INSTR~~~~NT SO&TY. OB AMERICA, Pltts- 
burcrh. Pa. : Willlam H. Kushnlck : The 1960 
zSS&s Of iOUr Russian Journala~Automa- 
t$on and Remote Control, Meaeuremcnt Teoh- 
niques, Instruments and Expertmental Tech- 
niques, and Industrial Laboratory; 1 year; 
$120,220 
JAPAN DOCUMENTATION SOCIBITY, Tokyo ; 
Haruo Ootuka ; RWi8iOn and Updating of the 
Kerr Report “Bclence Znformat4on Bcrvicee 
In Japan”; 7 weeks ; $500 
LIBRARY OB CONGRESS, wRBhi,@On, D.C. : 
Henry J. Dubester; Publicatfon of Part I oj 
z monthly World Lisf oj Future Intern& 
!ionaZ Meeting8 ; 1 year ; $13,500 
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Henry Dubester: Preoarat~on and PubZi- 
xtion oj a Guide to International Znjorma- 
3on FacilithT8 in Rcience, Technology, Med- 
c~vle, and Agriculture; 1 year; $2,033 

Charles M. Gottschalk ; Preparation and 
%blication oj World-Wide b’oientific Beriale; 

year; $19,S91 
Rudolph Smits and Robert R. Holmes: 

‘ublicatlon oj the Monthly Index oj Rus- 
,ian AOCe88iOn8 and the East EurOpOan Ac- 
w88ion8 Index; 1 yertr; $66,000 

John Sherrod ; Source E’(Ze of #o&et BcC 
‘rice; 3 months ; $4.815 
~~ASSACHUSETTS INSTITUTB OB TECANOI~OQY. 
:ambridpe ; Willlnm N. Locke : Traltslation 
:nd Pnblicntlon of the 1960 Isaches oj Three 
russian Journals-Radio Engineering. Radio 
hgineertng and Electronice, and Telecom- 
zunications . 1 

Willlam k. 
SCLBP ; $71,875 
Lorke, 2nd Conference of 

8 

; : 

1 i 
li 

- n 

: !7 ‘ranrrlntion Editore; 2 days ; $2,250 

, a IIDWEST INTER-LIBRARY CENTER, Chicago, 
1 11. : Gordon R. Williams, Bupport of Travel 

: t, D RU88ia to Arrange jor the Acquisition oj 
9 Ii !Uesian Doctoral Dissertations; 3 weeks ; 

$ 285 
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Gordon R. Williams ; Operatfon oj the IO& 
nti/Zo JournaZ.8 Center; 1 year; $18,147 
‘ATIONAL ACAD~~~Y OB SCIENCES-NATIONAL 
:&SEARCH COUNCIL. Washincton. D.C. : 
. L. Kropp; A De8hptive A?%a ticientipi 
‘e8carCh and Information Etude in Indo- 
eaia and A fhrv& of the Accumulation and 
tssemination of RcientifZc Information {n 
ietnan; 1 year ; $2,330 
Robert C. Stephenson; Publfcatfon oj an 

aternational Geology Revdew; 1 year; 
22,438 
Robert C. Stephenson: Translation and 

ublication oj the DokZadu Geology Beriee- 
KS Volume Year; 1 year; $6,656 
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Robert C. Stephenson; Tranalatforr and 
Publfcatfon of Doklady ffeologg Kerfee-1960 
Volume Year; 1 year ; )37,233 

Robert C. Stephenson: TraneZatfon and 
publfcatfon of the InternatfonaZ Geology 
Review, Vol. 6, 1961. and Koufet Geology; 
1 year; $71$90 

Robert C. Stephenson; Tronelatfon and 
Publicatfon 01 the 1960 Ieeues of the Rus- 
efan BuZZetfn, ZsVe8tfUo--G8OZOpp gerfee, 
V.K.X.R. Academy of &fences; 1 year; 
$40,776 
UNIVERSITY 0~ NORTH CAROLINA, Chapel 
Hill ; John W. Cell, Raleigh ; Translation 
of L. A. Galin’ Book-Contact Problems of 
the Theory of EZU8tfc4tg (YO~COW 1965) ; 
1 year; $1,840 
OPTICAL SOCIETY OB AB~EEICA, Washington, 
DC.; Mary El. Warga; Tran8latiOn and 
Publication of the 1961 Iesues of the 
Ru88fou JournaZ-Ogtfka I Kpektroskopfva 
(Optfcs and Kpectroscopy) ; 1 year; $50,000 
PAN AMP~RICAN UNION, Washington, D.C.; 
Jesse D. Perkinson, Jr.; Publfcatfon ot (I 
Report Covering a study of the Actfvftfes 
and Proorams of Lat4n American Bfblfoo- 
raphfo &d Ddcumentatfon Centers; “6 
months ; $1,000 

Jesse D. Perkinson, Jr. ; Comprehensive 
Ktudu of the Ktatua ol the PubZfcatfon of 
Kofe&f/Zb and Technfoal Jourttale In La&i 
America; 1 year; $22,500 
P~INCFX~IN UNIVEBBITP, Princeton, N.J. ; 
John Turkevich; Prepamtfon of a Guide to 
Kovfet Kciences; 1 year ; $24,587 
SOCIAL Scrmcm REBEARCH COURCIL, N.P., 
N.Y. ; Bryce Wood ; KKRC-OTK Translation 
Dfetributfofi Project; 1 year; $7,910 
SOCIETY BOR INDUSTRIAL AND APPLIED MATH- 
EMATICB, Philadelphia, Pa. ; I. E. Block; 
1960 Ia8uee of the Russfan JournaZ, Theory 
of Probability and It8 AppZfCotfOn8; 1 year ; 
$10,712 

I. E. Block; TrUu8ZotfOn and PubZfcatfon 
01 the MuskheZ48hvfZf Annfvereary Volume; 
1 year ; $23,874 
SPECIAL LIBRARIES ASSOCIATION, N.Y., N.Y. ; 
Ildiko D. Nowak ; Collateral Kupport for the 
Operatfon of the TraneZatfone Center; 1 
Year : $30.600 
STANFORD UNIVERSITY PE~CSS, Stanford, 
Calif. ; Leon E. Seltzer ; TransZation OS Dr. 
Kraeovskff’s Book. Certafn Problems 4n the 
Theory of Stabflftg ot Motion, dioscow 1959; 
1 year; $3,460 

Leon 1. Seltzer; Translation of the Book, 
deymptotfo Method8 in the Theory of Non- 
Zfnear Osofllatfo?b% (Id Id., Moscow 1958) ; 
1 year ; $4,643 
STIFTERVERBAND FUR DIB D~UTSCREI WIS- 
SENSCRAFT, Essen-Bredeney, West Ger- 
many; F. E. Nord ; Tranelat(on and Revf- 
sfon ol the Publicatfon, World-Wfde Kcience; 
1 year ; $10,700 
U.S. DEPARTMENT OF COMMERCI, OAFICE~ OF 
TI~CHNICAL SERVICES. Washinaton, D.C. : 
John C. Green ; Operational Fun&on8 of the 
P.L. 480 Translatfon Program; 7 months; 
$12,859 

John C!. Green; Kupport of the TransZa- 
htion Uenter fn DeZftt; 1 year ; $7,000 
U.S. DF,PABTMENT OP STATEI, OSFIC~~ OB 
BUOQET, Washington, D.C. : Employment ol 

a PoZkh i?atfonaZ at the Bmba88& War8M8, 
Poland +n support oj P.L. 480 Program; $519 

GENERAL SCIENCE INFORMATION GRANTS 
ASSOCIATION OF RIWABCEI LIBBAEI~S, 
Ithaca, N.Y. ; Stephen A. McCarthy; Yest- 
ing Ezpenaea oj ARL Lfofson Commfttce; 
6 months; $1.500 
JOHNS HOPXINS UNIVERSITY, Baltimore, 
Md. ; Robert H. Roy; An Operatfons Re- 
eearoh and Kusteme Enofneerfno Ktudu of 
o Vnfverefty ifbrary; 1 pear; $22,311 - _ 
NATIONAL ACADEMY OF SCXBNCES-NATIONAL 
RESEARCH COUNCIL, Washington, D.C. ; Karl 
F. Heumann; Once of Documentotfon; 1 
year ; $97,359 
NEW YORK PUBLIC LIBEAUY, N.Y.: Robert 
E. Klnuerr: Develooment of Vnfted Ktate8 
Stand&da-fn Lfbrary Work hnd Dooumento- 
tfon; 1 year ; $8,470 

RESEARCH D A T A A N D INFORMATION 
SERVICES 
CHIU%~ICAL ABSTRACTS SIDRV’ICID, Columbus, 
Ohio: G. Malcolm Dvson: Kuetems Develoo- 
ment ‘fir Improved info&&on KerVk?eS in 
Chemietrg; 1 year; $117,600 
MUSEUY OP THB~ AMERICAN INDIAN, New 
York, N.Y. ; Frederick J. Dockstader ; Inter- 
gency Preservatfon of Documentary Researah 
Films olt American Indfans; 1 year ; $20,000 
OBFICS OB TECHNICAL SEEVICES, U.S. Di+ 
PABTYENT OB COMMERCE, Washington, D.C., 
John C. Green; Entabliehment and InitfoZ 
Operation ot a Ku8tem oj Twelve Regional 
Reference Centers; 1 year; $22,000 
SMITHSONIAN INsTITUTZ~N, Washington, 
D.C. : Stella L. Deignan ; PrOpO8ed Enlarge- 
ment of Facflities ,and Increase fn Kervices 
01 the BiO-KcfenOe8 Informatton Eachonge; 
1 year; $105,200 

Stells L. Deignan ; Operatffig Empenses Ol 
the Kctenoe Information Eachange; 1 year; 
$45,000 

Stella L. Deignan; EnZargement of the 
Senior Ktaff of the Kcfence Information Em- 
change jor Planning and E@eoutfng the Ea- 
panded ACtivftfe8 of the Eaohange; 1 year ; 
$37,139 
SOUTEI~RN METHODIST UNIVERSITY, Dallas, 
Tex. ; Willinm J. GraB ; A Feo8fbiZftg KtuC 
for a Regfonal Information Center; 9 
months ; $28,200 

SCIENTIFIC PUBLICATIONS 
AMERICAN ASTBONOMICAL SOCmTY, Prince- 
ton, N.J.; Frank K. Edmondson; Publfca- 
tfon oj the Astronomiod Journal; 0 months ; 
$3,300 
AD~ERICAN INSTITUTE OF BIOLOGICAL SCI- 
SNCNS, Washington, D.C.; Hlden T. Cox; 
Publication of the PrOOe8dfng8 oj the Ffr8t 
Conference on Braht and Behavior; 1 year ; 
$17,350 

Hiden T. Cox ; BfoZogfcaZ Kcfences Com- 
mun4cntfon Project; 1 year ; $161.200 

Francis C. Hnrwood; Publfcation 01 the 
Translated Ruesfan Monograph, YOuOg8u8fiC 
Trematodee, Thefr Kyetematfce and PhyZo- 
geny; 1 year; $5,000 
A&IERICAN MATHE~IATICAL SOCIETY, Provl- 
dence, R.I. ; Gordon L. Walker ; Publfcatfon 
01 MothematfcaZ R8uf8W8; 1 year; $40,000 
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Qordon L. Walker: Preparotton oj a 
Oumukttvs In&m to Mathemattoal Revfewr; 
1 YW ; $a,000 

Gordon L. Walker; Preparation and Pub- 
&uMon oj Survey Revdews 4n Mathemattos; 
1 year; $12,900 

Gordon L. Walker ; Reprinting the Amer- 
ican MathemattoaZ loo&Q Translation8 oj 
Russian hfathemattcal Art&%?& Xeries I; 
18 months ; $lO,SOO 
AMMIICAN MUS~PUY or NATUEAL HISTORY, 
New York, N.Y. ; Brooks F. lllia ; Support oj 
Oomp4lat4on of (I Oatalogue of Indee Foram- 
inifera; 2 years ; $30,000 
AMI~ICAN BOCKBT SOCIETY, INC., New York, 
N.Y. ; James J. Harford ; Partial Support for 
Bnlarging the ARS Journal; 18 months: 
$90,000 
AYDBICAN SOCIETX OF MECHANICAL ENQI- 
N00Bs. New York. N.Y. : Steuben Juhass: 
Pub&ation of Apalied Mkchan& Rev4ew; i 
years ; $60,000 
AXEEICAN SOCIETY OF Zoo~oimm, Urbana, 
IL, Emil Wltechl; Eetab&hing the New 
Journal, American ZOOLQQIST; 2 years; 
$5,300 
A~~EEICAN SOCIOLOQICAL ASSOCIATION, New 
York, N.Y. : Leo P. Chall; ItiZarging the 
Bditotial Once of Sociological Abstracts; 1 
year ; $27,600 
ABCTXC INSTITUTE OB NOBTH AMEBICA, 
Washington, D.C.; Robert C. Faylor ; Uom- 
p@atlon of the Arctto Bibliography; 1 year ; 
$25,000 
BIOLOGICAL ABSTBACTE, INC., Philadelphia, 
Pa. : a. Miles Conrad; ConHnued Bzpan- 
eion of Coverage of BZologicaZ Abstracts and 
Development oj BASIC7 Zndew; 1 year; 
$lB7,000 
UNIV~PESITY OF CALIIPORNIA, Berkeley : Jo- 
seph L. Reld, Jr., La Jolla; Preparatton of 
Data for Oceanio Obesrvatbns of the Pa- 
oipo; 3 years ; $07,800 
CA~~HIDQB ~NTO~KOLOQI~AL CLUB, Cam- 
bridge, Mass. ; Frank M. Carpenter; Tem- 
porary Support of the JoumaZ P8yOhe; 2 
years ; $2,000 
CASEI INSTITUTE OB TIUCHNOLOQY. Cleveland. 
Ohio ; Russell Ackoff ; Operation8 Research 
Studu of Publlcatfon Oost8 ot ScientiI?o 
JoumaZ8~6 months ; $11,966 ~- . 

UNIVERSITY ow CHICAGO, Chicago, 111.; Ger- 
ard P. Kuiper; PUblfOatOu8 of tire Yerke8 
Observatory; 1 year ; $2,000 
COUNCIL OB OLD WOBLD AIXHAEOLOQY, Bos- 
ton, Mass.; Donald F. Brown; COWA Xur- 
vegr and Blblfographtee; 2 years ; $17,000 

FEDERATION OP AM~BICAN SOCIETIES XOB Elx- 
PEBINFJNTAL BIOLOOY. Washiunton. D.C. : 
Sara F. Leidle; Part& Support-oj Publica: 
t4on oj the Proceedings of the International 
Symposium on Oold AccZtmatkn; 6 months ; 
$0,500 
FB)DEBATION ~NT~ENATIONALM DD DOCIJXBN- 
TATION, Paris, France ; N. A. J. Voorhoeve; 
Partial Support of the Federation Inter- 
fiattonakr de Documentat{on; 2 rears; 
$14,000 
HA~VAED UNIV~ESITP PIISISS, Cambridge, 
Mass. : Thomas J. Wilson ; Partial Support 
oj Final Preparation and Republication of 
Uolleoted BoperimentaZ Paper8 by Percg W. 
Bridgmatb; 1 year ; $17,490 
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INLITITVTE 01 A~B~SPACP SCIENCES, Inc.. 
New York, N.Y. ; 8. Paul Johnston ; B8tab- 
U8hment of InternatlonaZ Aeroo/Space Ab- 
crtraote; 1 year ; $83,000 

8. Paul Johnston ; Preparat4on and Publi- 
oation of an Annual Index, to Intern&tonal 
Aerorpaoo Abatraets; 1 year ; $39,000 
INTIBNATIONAL ASSOCIATION OP SCIENTIFIC 
HYDBOMOY, Qentbrugge, Belglum; L. J. 
Tison; Publication of the Hydrology Pro- 
ceedings of the ZUOO, 1960; 1 year ; $4.260 
INTxIIINATIONAL COUNCIL OP SCIENTIMC UN- 
IONS, Paris, France; 0. A. Boutry : Uorctin- 
red Partial Support of the InternatCnaZ 
Abstracting Board; 1 gear; $7,600 
JOHNS HOPKINS UNIVERSITY, Baltimore, 
Md.; 0. Herberton IOvans, Jr.; PubZfshing 
Economics L(brary Belecttotw; 2 gears; 
$34,000 
JOSIAH M&n, Js. FOUNDATION, New York, 
N.Y. ; Frank Fremout-Smith, PubZ4cat4on oj 
tke Tranrtacti0one of the Third Uonjerence 
on the Oentral N&vous Syetem an8 Beha- 
vior; 1 year ; $20,500 
LIBBAEY OF CON~B~~S, Washington, D.C.; 
Clement R. Browu; Preparation of the In- 
ternational f3eopkgdcaZ Year Bibliography; 
1 year; 837,700 

L. Quincy MumZord; CompUattin of a 
Bibliography oj Foreign Abstract4ng and 
Indeaing Xervices; 1 year: $10,725 
UNIVEX+EIT~ OP LOUIBVILLB, IQ. ; Stephen Q. 
Vandenberg ; PubUcalon oj Computers 4n 
Behavioral Science; 3 gears ; $18,400 
METALLUBQICAL SOCIBTY OF AIMBI, New 
York, N.Y. ; John Chipman ; Tranraotions oj 
the Metallurgical: Soo(ety of AIMBI; 1 year ; 
$20,000 
UNIV~ESITY OF MICHIQAN, Ann Arbor, Mich. : 
Gorge IO. Hay; Mch4gan hfathemattoal 
JoumaZ; 3 years ; $3,000 

Lewis 1. Wehmeyer; PubHcatkn oj a 
World hfonograph oj the Genus Pleospora 
and It8 Xegregatee; 2 years ; $12,900 
MOD~~RN LAN~UAQ~ ASSOCIATION OF AYIOB- 
ICA, New York, N.Y.; Leonard Cohan and 
Kenneth Craven; Publication of a Report 
on Science Information Personnel; 1 year ; 
$3,725 
NATIONAL ACADXIMY OF SCI~NCM, NATIONAL 
R~S~ABCH COUNCIL, Washington, D.C. : Karl 
F. Heumann ; Oflo6 of Dooumentatlon; 8 
months ; $2,300 
NATIONA& ACADEMY OF SCI~NCPS/AM~BICAN 
QEOLOCICAL INETITUTD, Washington, D.C. : 
Robert C. Stephenson; Publicatfon oj Beo- 
Soienoe Abstracts; 1 yesr; $36,760 
NATIONAL FEDP~RATION OP SCIENCE ABSTBACT- 
INB AND INDmXINQ SEIIVICJM, WsShiu@Ou, 
D.C. : Raymond A. Jensen : PubZ(cation oY a 
BibWographg oj U.S. Abatraoting and in- 
&&no Bentices: 6 months: L2.200 

Raymond A. J&en ; P&&Z Support oj 
the Federation Secretariat; 1 year; $25,000 
NEW YOBK BOTANICAL QABDIIN, New York 
City ; William C. Steere ; Sgstematio and 
Eoonomto Botany; 18 weeks; $2,760 

H. W. Rlckett: Publfoat4on of Part I of 
o Man&Z oj ths Leajg Hepaticae oj th;! 
West Indie8, Me&co, Central and South 
Am&co by Margaret Puljord; 1 year; 
$4,000 

Willlam C. Steers and Sydney Gould, 
Preparatton oj an Internatlanal Pfant In- 



dbp) by V86 of Punch6d Oatds and Data 
PtOC8864%I7 dfaChfn66; 2 ye6lU; $178.600 
UNI~~EIIPPY or NORTH CABOLXNA, chapel 
Hill ; David A. Young, Raleigh; Uatalogne 
oj the Romoptwa Auohenorhgnoha 01 ths 
World; 1 year; $34,400 
PENNSYLVANIA STATS URIV~SSITY, Unlver- 
Bity Park ; Wllllam Spackman ; UompiZatlon 
and PubNoation of CaboZog 01 Fo66fZ lgpotcr 
and Pollen; 1 year; $24,800 
S~ISI~OL~OICAL SOCI~DTY OF AM~BICA, San 
Francisco, Calif. ; Don Tocher; AZo6ku 
Earthquake or 1968; 1 year; $3,800 
SYITHBONIAN INSTITUTION, Washington, 
D.C. ; Paul H. Oehser; Ptapatatlon and 
PubZtiat(on of supplement to Annotated 
BibNogtaphy oj Tetmitee, 1866-1960; 1 
year ; $4,800 
SOCIBTY POB ICXPQRIX~NTAL STE~ES ANAL 
~818, Minneapolis. Ylnn. ; B. J. Lasan ; 
BlstabZfeh a New JournaZ, Emportmental 
Mechanics; 3 year6 ; $46,000 
SOCImTY OF ALM~RICAN BACTItEIOLOOl8TS, 
Mad&on. Wls. ; El. M. Foster; Pnblication 
01 Backlog dfanusortpts in the Journal 01 
Baotw(oZogy; 1 year: $34,300 
UNIVItBSITY OF SOUTIIIDI‘N CALIPOBNIA, til 
Angeles; Rlchnrd D. Terry: Preparattin 0; 
Bfbllogtaphy of the GeoZogg and liinem~ 
Rt?EOUtOeE Of ~OzifOtnti, 1967 t0 1969; ( 
months ; $2,400 
STAN~OBD UNIVIRSITY, Stanford, Calif. 
Bernard J. Blegel; PattfaZ Bupport ol Pub 
Zation on BtenniaZ R6vieW of Anthtopol 
ogy, 1961; 1 year ; $3.600 
UNIvmm!nTY OF TmxAB, Anstln; 0. de VaU 
couleuro; Preparation 01 a Rejwenoe Data 
Zogue 01 Br@ht UaZu&e8; 1 y-r ; $2,957 
VIROINIA DmPABTMmNT OP HIoHwAYa, RlCh 
mond ; W. T. Parrott ; Rept%nWng Ptooeed 
it@,6 of the Hfghway ffeOZOgg f&tWO~Um, 
1 year ; $6,100 
WAIIIIINOTON STATm UaxvmoaITY, Pullman ; 
Robert A. Nilan ; Ths UgtoZogy and Cfmet(oc 
ot BarZsy; 1 year; $6,OOO 
UNI~RIIITYO~WASHINQTON Pamaa. Seattle; 
W. M. Read ; Partial luppott lor PubZicat4on 
Of the B#O8g6t6mat(c8 Of American i7tOW6; 1 
year ; $500 
UNIV~EMTY OF WYOMINQ, Laramie: 0. A 
Beath; RevWon of u Book on BeZ6niUm, 
2 years ; $8,750 

CONFRRENCES IN SUPPORT OF SCIENCE 

AumswrN ASBOCIATION WR Trim ADVANCE 
ldmNT OI Scrmacm, Washington, D.C. 
W. George Parks; Gordon Re8eutch UonfW, 
enoe on InorgaMo Ohemi8sttu; 1 year 
$2,6OO 

Dael Wolfle; &mpo64um On the 8denc6I 
b Uommunkt Ohina; 3 months, $28,803 
AYmBICAN CDBAYIC SOCImTY,INC., Columbus 
Ohlo ; Charles S. Pearce; VI ZnternatZona 
Uonpte66 OR GZa68; 2 year6 ; $7,600 
AYmBICAN CHmMICAL SOCIITY, DIVISION 01 
BIOLOGICAL CEmYIaTnY. Philadelphia, Pa. 
Leroy Augenatlne ; EZeoi?ton$o Rearrange 
menta and Enstgg Tratw~et tn BdoZogfca 
Bg6tem8; 1 year: $700 
AMmBICAN ~CUMmNTATION INIYl’ITUTIE 
Wanhlngton, D.C. ; Claire K. SchnltE ; Bup 
port oj Slfmporlum on tha Btate oj the At 

t Documentation and Infomrat4on Ret++evaZ, 
i months ; $10,964 
L&IPEICAN IN~TITU~ OB I&NINQ, MmTAL- 
J,BGICAL,AND PmTUOLmUM ~NOINmmBE,PaOli, 
‘a. ; Willlam B. Stephenson ; ZntWnationoZ 
Zymposkn, on Agglomeration; 1 year: 
;3,1OO 
4YmRrCAN MATHFMATICAL SOCImTY, Frovl- 
lence R.I. ; Gordon L. Wnlker ; B~mpo6ium 
,n YathematbaZ PtObZ0m6 In the BioZoglcuZ 
?oienoes; 18 months ; $5,800 
4MmBICAN MmTmOBOLOOICAL SOCImTY, Boston, 
Ynss.: Thomas F. Malone; UonfwGnoes o?I 
Jofentipc Aspect8 of Weather Pt6d4OtiOn and 
?ontroZ; 1 year: $5,000 
barmn~ca~ OENITHOLOQIST'B UNION, Ithaca, 
X.Y. ; Charles 0. Sibley ; XIII Intwnational 
!M&{thoZogfoaZ uOUgt688; 2 year6 ; $30,100 
hMmRICAN sOCIk3TY OF LIYNOLOQY AND 
3cmANooRApaY, INC., Ann Arbor, Mlch.; 
Qeorge H. Lauff; #upport 01 a Oonletence 
entitled “XV International Congte86 oj IAm- 
wologg”; 2 years; $30,000 
AM~EICAN SOCIETY OF ZOOLOOIRT~, Iowa 
City, Iowa; Emil Witschi: Regional Uonjet- 
8nce6 in Developmental Biology; 3 years; 
$17,300 

Em11 Wits&i ; F4ve RegioneZ ConjWenC66 
p5 7;;mpatot4ve Endocrinology; 1 year ; 

A&WAN SOCIOLOGICAL ASSOCIATION, New 
York, N.Y. ; Robert C. Angel1 ; FWh World 
uOngte86 01 b'oddog~; 2 years; $25,000 
ASSOCIATION OB AMmRICAN CoLLEoma, Wash- 
lngton, D.C. : F. L. Wormnld : Advisory aon- 
fsten66 ReZativs to Bcience PoteMaZ Ot 
8maZZ UoZZeges; 2 days; $6,462 
UNIVERSITY OF CALIPORNIA, Berkeley ; Robert 
M. Oliver and Raymond C. Qrassi; ConjW- 
enc6 on Mathemat6caZ Optimizatifm Tech- 
niques; 1 year. ; $3.290 

C. D. Shnue; General A686mbZg of the In- 
tetnaNonaZ AsttonomicaZ Union; 1 year ; 
g1a,ooo 

Keith A. Brueckner, La Jolla : Uo%fWmc6 
po2;fmentary Particle Theotg, 1 year.: 

ir. W. Magonn, Los Angeles; Uonference 
on Bra& and Behavtor; 4 days : $26,400 

Robert L. Pecaok, Lo6 Angelee ; Conference 
on ffu8 Uhtomatogtcrphy; 1 year; $700 

H. 8. Thomson, Santa Barbara: A f&m- 
pO8k‘ln On ProbZems 01 EW,ttagaZaOtiO Re- 
search; 1 year ; $28,700 
CANADIAN MATHICYATICAL CONQUEMIII, Wolf- 
ville, Nova Scotia. Canadn : L. F. 8. Rltcey, 
Montreal ; lgeminat in MothematkE; 4 
weeks ; %OOO 
CAaamarm INSTITUTION 0~ WAEHINQT~N, 
D.C. ; Edward A. Ackerman; B#oZogio In- 
novatione and the Geologto Record; 1 year: 
$7.600 
CENTEBROB ADVANCED STUDY IN TamBs~av- 
IOBAL SCIENCIS, Stnnford, Calif. ; Jerry 
Hirsch ; Research Uonfetenoe on Behov4ot 
Genet(o6; 1 year: $11.700 
UNIVEIRSITY OP COLORADO, Boulder: Donald 
E. Billings; IAV Bympoeium on the HoZar 
Uotona; 1 year: $22,300 
DARTMOUTH CoLLEom, Hanover, N.H. ; Haael- 
ton Mirkil; Uonjwetwe on Funot4on AZge- 
btae; 1 year: $4,800 
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BCONOMNTBIC SOCIETY, New Haven, Conn. 
Lionel W. McKenaie: TraveZ to Meetings 01 
the Boonometric Bocfetu; 6 years: $17,600 
~LDCTROCAEMICAL SOCIETY, INC., New York 
N.Y.: Robert K. Shannon: B9mposfum od 
Modern EZeotroohem4ool Instrumentot4on, 1 
year ; $6,000 

Decompositfon oj Auatenfte; 1 year ; $2,270 

ELECTRON MICROSCOPY SOCIETY op AMERICA, 
Philadelphia, Pa. ; Thomas F. Anderson ; 
Ffjth InternotionaZ Congrees for EZectron 
MfCrO8OOPU; 2 years; $40,000 

Carleton C. Long: Dkeot Observat4on oj 
Deject8 dn @#stole; 1 year ; $3,000 
UNIVEREITY 01 MINNESOTA, Mlnneapolls ; 
Warren B. Cheston ; Mfdweet Uonferenoe on 
Theoretfcal Physics; 1 year; $2,000 
MISSOURI BOTANICAL GARDEIN, St. Louis; 
Robert L. Dressler; Bympoefum on the Pop- 
uZot4on Concept 4n Bgetenotfos; 1 year; 
$1,800 

FOUNDATION BOB INSTRUbmNTATION EDUCA- 
TION AND REINARCH, INC., N.Y.; Lloyd 1. 
Slater ; Aieetiflp on Impact oj Feedback Oon- 
trol Concepts tn the Study oj Economio and 
Burfne88 #yatems; 1 year; $4,000 
UNIVEW~TY OF GEORWA, Athens; M. K. 
Fort, Jr. ; Topology oj S-Yanijolde; 1 year ; 
$27,500 
GORDON RESEARCH CONBERIPNCIDB, INC., 
Etngeton, RI. ; W. George Parks: Gordor 
Research Uonjerence on Cell Btruoture and 
Metobolfem; 1 year; $7,000 

W. George Parks: Gordon Conjerence 01; 
Photonuclear React4on8; I year ; $6,000 
ILLINOIS INBTITUTE OB TECENOLOQY, Chf. 
cage; Max M. Frocht; Znternotfonal Bprn. 
posium on Photoeloetlcfty; 1 year; $4,OOC 
UNrVsasITY OB It~Imors, Urbana; Clyde E, 
Kesler ; Second Conference on Fundamentai 
Research on Plain Concrete; 1 year ; $10,200 

Samuel Schrage ; Chem48try Hfgh f&hood 
CoZZ8g8 Teacher8 Uonjerence; 1 day; $200 
gl;;;~ UNIVERSITY, Bloomington ; Paul 

; Uonlerence jar dummer B4oZogy 
Znstftute D4rector8; 3 days; $30,300 
INSTITUTE OB RADIO ENQINEEBS, INC., New 
York, N.Y. ; Lee B. Lusted ; 4th Znternat4onoZ 
Oonjerence on hfedfcal Eleotronfos; 1 week ; 
$5,000 
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NATIONAL ACADE~IY OB SCIENCES-NATIONAL 
RESEARCH COUNCIL, Washington, D.C. ; 
Frank A. Beach; Uonjerenoe on gew and 
Behavfor; 2 gears ; $26,800 

Frank L. Campbell ; Sgmpo84e (1) on dfu- 
tatfons (Fall 2960) and (6) on Btatfstfos 
(Bprfng 1961) 4n (fenetfcs; 2 years ; $14,200 

Frank L. Campbell; Current Research on 
Neurosporo; 3 days ; $18,700 

John S. Coleman ; XI General Assembly oj 
the Znternatfonal Astronomfoal Unfon; 1 
year ; $24,400 

Harold J. Coolidge; Sgmposkm on Blo- 
logloaz Ond Physfoal A8peOt8 oj LfQht 4n 
the Sea; 1 year ; $9,510 

Glen Finch ; Committee on Non-Human 
Pr4mate Behavioral Research; 1 year; 
$3.000 

Linn Hoover; Ninth Annual Conjerence 
on UZavs and Clay Minerals; 1 year ; $2,100 
Nlow YORK STA~W VETBRINARY COLLDQB, 
CORNELL UNIVERSITY, Ithaca, N.P. ; lkforleg 
R. Kare; Ph#efoZogicaZ and Behavioral Ae- 
pecta 01 Taste; 1 year ; $300 
NORTHWN~TNEN UNIVIRBITY, Evanston, Ill. ; 
M. E. Fine, Znternatfonal Conjerence on 
Chemfcal Phpa4o8 of Non-Metal140 CryetaZe; 
1 year; $7,000 

KAISEB FOUNDATION R~S~ARCE INSTITUTE 
Richmond, Callf. ; Clifford II. Keene; Bum- 
poa4um on Lower kfetazoa, Oakland, OaZ4- 
jornla; 4 days: $18,600 

OHIO STATE UNIVERSITY, Columbus: W. & 
$&aen; Geodesy in t3pooe Age: 1 year; 

PENNSYLVANIA STATN UNIVERSITY, Univer- 
sity Park; Howard L. Hartman, Fourth 
Gumposfum on Rook hfeohon4c8; 1 year; 
$3,200 

LONG ISLAND BIOLOGICAL AEWOCIATION, Colt 
Spring Harbor, N.Y.; Arthur Chovnick 
CoZd #pring Harbor &mposlum on Quantita 
ttve Bfology; 1 year; $7,000 

POPULATION AWOCIATION OB AMERICA, INC., 
Raleigh. N.C. ; C. Horace Hamilton; Inter- 
nat4onaZ Population Congrees; 7 days; 
$20,000 

MARIA MITCHELL OFJSEWATORY, Nantucket 
Mass. ; Dorrlt Hofaeit ; Bympoeium os 
Cometr; 3 months: $4,600 

SCIENCB~ SERVICE, Washington, D.C. ; Wat- 
son Davls; Conjerence to ConsMer the Role 
oj School8 oj Journalism 4n the Train4ng of 
So4enoe Writers; 2 days ; $11,865 

UNIVERSITY OB MARYLAND, College Park 
J. M. Burgers; Conference on FZufd Dynam 
408 and Applied Mothemat4cs; 1 year ; $4.00( 
MASSACHUSETTS INETITIJT~ off TECHNOLOGY 
Cambridge ; John E. Burehard; Inter& 
tionaZ Conjerenoe on Bcfentfpc and EngC 
neerlng Eduoattou; 1 year; $50,000 

Thomas T. Sandel; Research Tra4n4ng 
Oonjerenoe fn Computer Technique8 for Bfo. 
Zog4oaZ Bcfentfste; 1 year; $17,900 

John M. Wynne ; &fence and the &4entfef 
4n International Educational and Uultural 
dbair8; 8 days ; $1,300 

SOCIETY BOB INDUSTI{IAL AND APPLIED 
MATHE?~ATICS, Philadelphia, Pa. ; F. Joachim 
Weyl and A. S. Householder ; Bympoafum on 
MatrC Computatfon; 2 months ; $15,750 
SOCIETY ROB THB STUDY OF DIVELOPMENT 
AND GROWTH, Waltham, Mass. ; Edgar Zwil- 
Hog; support oj the Growth Xymposfa jor 
1962, 1968, and 1968; 3 yeare; $15,000 
SOCIETY OB AMERICAN FORESTIRS, Washlng- 
ton, D.C. ; Tom Gill ; Partial Support oj the 
Ffjth World Forestry Congrees, Seattle, 
Washington; 12 days; $10,000 

MATHEMATICAL ASSOCIATION OF AMBRICA, 
Buffalo, N.Y. ; W. H. Meyer, University oi 
ChIcago ; Conjerence oj Mathematical Lec- 
tUrer6 at 1961 summer Znst@utes jor High 
#oh001 Teoohere; 3 days : $22.000 

SOCIETY 08 ECONOMIC PALEONTOLOOIITS AND 
MINERALOGISTS, Iowa City, Iowa ; William 
M. Furntsh; Record oj Patterns of Water 
Movemeflt 4n Recent and Ancient Bedfmente; 
1 year ; $850 

MBTALLIJB~ICAL SOCI~TP OP AIiUB, New 
York, N.Y. ; John Chipman ; Sgmpoefum of 

SOCIOTY oIF G~NIGRAL PHYSIOLOQISTS, Be- 
thesda, Md. ; Douglas G. Humm; Univer- 
sity of North Carolina ; Reg4onaZ Igmpoeium 
4n Invertebrate Phg84O&gU; 1 year $1,000 
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SOUTH DAKOTA SCHOOL OF MINXB AND TRCH- 
ROLOBY, Rapid City: F. L. Partlo; Uonfer- 
ence on a Program for Atmosphe& Research 
in the Black Hill8 Region; 1 year ; $3,000 
UNIVERSITY OF SOUTHAMPTON, Southamp- 
ton. Enaland: Bvron Thwaites: The Bouth- 
am~ton~Math~m&oal Oonference; 10 days ; 
$500 
UNIVERSITY OP SOUTHERN CALIFOENIA, Los 
Angeles : Qerhard L. Weissler ; Znternattonal 
Conference on Vacuum Ultraviolet Radiation 
Phystce; 18 months: $30,700 
STANFORD RBISEABCH INSTITUTIU, Menlo Park, 
Calli. ; Richard D. Cradle: Eympoefum on 
Ohemioal ReuCtiOn8 4n the Lower and Up- 
per Atmosphere; 2 days; $3,000 
SWABTRMORD COLLEOI, Swarthmore, Pa. ; 
Peter van de Eamp; b’ympos{um on Visual 
Double Stare; 1 year: $16.400 
SP~ACUS~ UNIVERSITY RB~SEARCE INBTITUTQ, 
N.P. ; Wllber R. LePage ; International Con- 
jerence on Electrical Engineering Eduoation; 
1 year ; $32,900 
UNIVERSITY OB TENNESSEBI, Knoxville ; R. L. 
Murphree ; Fifth Biennial tJympo84um on 
Animal Reproduction; 1 week; $2,400 
TEBATOLOQY SOCIETY, Cincinnati, Ohio ; 
Josef Warkany ; b’umpoalum on Ohromo- 
aomen and Oongenitol Yoljormatlona; 1 
year ; $3,500 
UNIVERSITY OB TEXAS, Austin ; Saul Kit, 
Houston ; dymposium: Btruoture, Uonforna. 
tion, and Function 01 Nwcleic Acids and Pro- 
te4nr; 1 year; $8,000 

Dewitt C. Reddlck; A Conjerence on 
&fans Communlcatlons and Underetanding 01 
Kcience; 1 year; $12,990 
TIJLANEJ UNIVERSITY, New Orleans, La.; 
F. B. Wright: Kgmporrium on Ergodlc The- 
ory: 1 year: $28.750 
U.k D&AR&ENT OF THI INTERIOB, Wash- 
ington. D.C. : A. L. Miller : Dee&nation Re- 
&&ch’ &‘tudk; 1 year ; $29,600 
WASHINQTON UNIVERSITY, St. Louis, MO. ; 
Herman N. Elsen : Oont~nukg Workshop OR 
Antibody Byntheais aud Characterization; 
2 years ; $19,000 
UNIVERSITY OB WISCONSIN, Madison ; Rob. 
ert A. Alberty ; Eaperimentol Techniques for 
Studying Very Faet Reacttona Cm Solution; 
1 year ;- $7,000 

Lewis nf. Cllne: Sumooslum on Oceanoll 
raphy In the Mldtiest;. 6 months; $1,100 
WOBCEBT~B POLYTECHNIC INSTITUTE, Worces. 
ter, Mass.; Arthur B. Bronwell, Uonference 
on Research Goale; $350 
YALE UNIVERSITY, New Haven, Corm.; 
F. R. E. Crossley ; Znetltute on Yechanbm 
Theory; 4 days; $13,545 

ATTENDANCE AT INTERNATIONAL MEETINGS 

African Ecology and Human Evolution, 
Burg Wartenstein, Austria ; September 1 
to September 12, 1061: 

Wenner-Oren Foundation for Anthro 
pological Research ; $3,500 

1961 Anniversary Meeting of the Chemical 
Society of London, Liverpool, England ; 
April 11 to April 14, 1961: 

Anton B. Burg; University of Southern 
CalIfornla ; $700 

616679-61-20 

:;i,n R. Johnson ; Cornell Unlverslty : 

Berufsverband Deutscher Psychologen Con- 
gress, Hamburg, Qermany; August 10 to 
August 21, 1961: 

Gordon W. Allport; Harvard Univer- 
sity ; $550 

Ceramics and Man, Burg Warteustein, Aus- 
tria ; September 2 to September 12, 1961: 

Wenuer-Gren Foundation for Anthro- 
pologlcal Research ; $2,300 

Conference on Functlonnl Analysis, War- 
saw, Poland, September 4 to September 10, 
1960 : 

Albert0 P. Calderon; University of Chl- 
cage: $760 

Conference on Heat and Nass Transfer with 
Phase and Chemical Conversions, Minsk, 
U.S.S.R.: January 23 to January 28, 1961: 

Ernst R. Eckert; University of Minne- 
sota ; $861 

Conference on Physics of Polymers, BrIs- 
tol. England; January 10 to January 12, 
1961: 

Richard 8. Stein; University of Massa- 
chusetts ; $376 
Robert Ullman : Polytechnic Institute 
of Brooklyn ; $360 

Conferences Regarding the Business Ar- 
rangements for the Mineralogical Abstracts 
Journal : 

Marjorie Hooker: U.S. Department of 
the Interior ; $390 

Conferences with Publishers of Zentralblatt 
Fllr Mathematik and the Library of the 
Academy of Sciences of the U.S.S.R., held 
In Berlin. Germany and Leningrad. U.S.S.R., 
from October 5 to October 25, 1960: 

Qordon L. Walker: American Mathe- 
matical Society ; $1,400 

COSPAR Meeting, Florence, Italy; April ? 
to April 18. 1961 : 

Kinsey A. Anderson ; $950 
Sidney A. Bowhill ; Pennsylvania State 
Unlverslty : $1,000 
John C. Brandt : CalIfornla Institute of 
Technology ; $1.000 
Hilde Kallmann-BIJl ; University of Cal- 
ifornia : $1,275 
Ernest Harry Vestlne ; RAND Corpora- 
tion ; $1,275 

Delegation to Automatic Control Research 
Centers, Tokyo, Japan: May 9 to May 30, 
1961: 

Gilbert H. Fett ; Unlverslty of Illinois ; 
$1,030 
Otto J. M. Smith; University of Call- 
fornla ; $780 

Travel to Meetings of the Econometric SO- 
clety : 

Econometric Society ; New Haven, 
Conn. ; $15,000 

To Deliver a Series of Lectures in Poland, 
Switzerland and France: Summer 1961: 

Stefan Bergman ;. Stanford University ; 
$960 

Earth Tides Symposium, Brussels, Belgium ; 
June 5 to June 10, 1961: 

Walter D. Lambert ; Ohio State UnIver- 
sity ; $275 
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Editorial Commlttee of the Tenth Interna 
tlonal Botanical Congress, Bmsaels, BeIgiurr 
November 8 to November 0, 10OO : 

~F+~~C. Rollinr ; Harvard Unlvemity 

Ensyme Commlaslon of the Internatlonn 
Union of Blochemlstrr. Marseilles. France 
March 22 to March 20,~1061: 

Albert L. Lehnlnger; Johns Hopkin 
University ; $600 

Ensyme Commission of the Intematlona 
Union of Biochemistry, Mamelllez, France 
March 22 to March 20, 1961, and Draftlnl 
Sub-Commlsslon, Torremolinos, Spain ; Jan 
nary, 1062 : 

Sidney P. Colowlck; Vanderbilt Unl 
verslty ; $1,000 

European Committee for Concrete, Monaco 
January 12 to January 10, 1061: 

;t;;ter P. Sleas ; Unlvereity of Illlnoia 

European Conference of Chemical Engineers 
Toulouse, France; September 28 to Sep 
tember 20, 1961: 

;;gTett F. Dodge: Yale University 

Enropeap Congress of Chemical Engineering 
Frankfurt am Main, Germmy; June 0 tc 
June 17, 1961: 

Earl Kammermeyer ; State Unlverslt: 
or Iowa; $760 

The Faraday Society Dlscuszlona on “T~I 
Physical Chemlatry of Aerosols”. Bristol 
England, September 13 to September 16 
1efm * 
---“. 

Stuart W. Churchill; University 01 
Michigan : $500 

Famday Society Dlscnsslon on the Structure 
of Ionic Melts, Liverpool, England; Sep 
temher 5 to September 7, 1061: 

Benson Ross Sundheim ; New York Unl 
vemlty ; $525 

Fifth European Congress on Molecular 
Spectroscopy. Amsterdam, The Netherlands, 
May 20 to June 3, 1061: 

David A. Dows ; University of Southen 
California ; $760 
Velmer A. Fnssel; Iowa State Univer 
sity ; $600 
George II. Fraenkel; Columbla Unlver 
aity; $526 
Donald F. Hornlg ; Princeton Unlver. 
alty ; $625 
James R. Lawson; Fisk Unlverdty : 
$440 

Fifth International Conference on Ionization 
Phenomena In Gases. Muulch, Germany; 
August 28 to September 1, 1961 : 

Benjamin Bedemon; New York Unlver 
sity ; $600 

Fifth Interuatlonal Conference on Seml- 
conductors ; Prague, Czechoslovakia, August 
20 to September 2, 1960 : 

Jb6h; Bardeen; University of IIIlnois; 

Fifth International Symposium on Free 
Radicals, Uppzala. Sweden ; July 6 to July 7. 
1061: 

B. deB. Darwent: Catholic University 
of America : $650 
Eugene Il. Hardwick ; Univemity of Call- 
fornla ; $750 
Henry A. McGee, Jr.: Georgia Inatltnte 
of Technology ; $800 
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Do;pnhns E. Mllllgan ; MeRon Izmtitute ; 

Fauaneto Ramlrez; State Univerzity oi 
New York: $626 
F. 0. Rice i Georgetown Unlvemity ; 
$060 
Robert L. Strong: Rernwelaer Poly- 
technic Institute ; $650 

Fifth Sclentlflc PharmacentlcaI Congress, 
Poznan, Poland, September 22 te Sep- 
tember 24, 1060: 

Charles H. Becker; Univerdtp of FIor- 
lda ; $1,085 

First International Conference of Proto- 
zoologists, Prague, Czechoslovakia ; August 
22 to Auguet 30, 1961: 

Society of Proto5oologiatz ; $21,3lSO 
First International Conference on the Me- 
chnnlcs of the Soil-Vehicle Systems, Torlno, 
Itnlr: June 6 to June 9. 1961 : 

-Edward T. Vincent i ‘University of Mlch- 
lgan; $750 

First International Congreza on Metallic 
Corrosion, London, England; April 10 to 
April 15. 1961: 

Mars 0. Fontana: Ohio State Univer- 
’ elty ; $540 

Norbert D. Greene; Renszelaer Poly- 
technic Inrtitute : $600 
Norman EI+cker&n; University of 
Texas ; $760 
Harold W. Paxton; Carnegie Institute 
of Technology ; $560 

Fifth Internatlonal Conference on Sol1 Me- 
chanics and Foundation Engineering, Paris, 
France: July 17 to July 22. 1961: 

Boris 8. Browzin; Ohio State Unlver- 
slty ; $670 
Ronald C. Himehfeld: Harvard Unl- 
verslty ; $56O 
Herbert Orin Ireland; University of 
Illluoia ; $600 
Charles C. Ladd; Mnsznchueetta Inati- 
tute of Technology ; $550 

14th Congress of the International Sclentlflc 
Film Aesociatlon, Prague, Czechoslovakia ; 
September 14 to October 2.1060 : 

Robert Eugene Green: National Acad- 
emy of Sciences-National Bellearch 
Council : $076 
R. M. Whaley ; Wayne State Univer- 
aity; $1,010 

XIVth Qeneral Assembly of the Interna- 
tional Union of Blologlcal Sciences, Amster- 
dam ; July 12 to July lB, 1061: 

National Academy of SclencebNn- 
tlonal Research Council; $4,6OO 

Fourth Annual Soviet Union Mathematical 
Cougress, Leningrad, U.S.S.R.; July 3 to 
July 13. 1961 : 

L&z V. Ahiforz ; Harvard Unlverslty ; 
$1,100 
Lipman Bers; New York Univerdty ; 
$1,100 
Jerzy Neyman ; Stanford University ; 
$Lmo 

1Vth Interuatlonal Congress of the Inter- 
iatlonnl Union for the Study of Social In- 
recta, Pavle, Italy; September 9 to Septem- 
ber 14, 1061, and Sympoeium of the Bnto- 
nolo&al Society of London, London, Eng- 
and : September 21 to September 22. 1061: 

Charles D. Mlchener; University of 
Kanean ; $1,200 



I 

IVth International Cormem of the Inter- 
national Union for the Study of Soclal 
Insects, Pavla, Italy; September 0 to Sep- 
tember 14, 1061 : 

i 

Arthur C. Cole, Jr. ;, Unlverslty of Ten- 
nessee ; $1,030 

Kumar Krishna; University of Chl- 
cage ; $1,040 

i 

Paul B. Kannowskl ; University of North 
Dakota; 3770 

IVth International Congress of the Inter- 
national Union for the Study of Social In- 
sects, Pavla, Italy; September 9 to Sep- 
tember 14, 1961; and XVIII International 

I 

Beekeeping Congress, Madrid, Spain ; Sep- 
tember 23 to September 24,lQIll: 

i 

t;g$o A. Morse ; Cornell University ; 

Fourth’ Intematlonal Congress on Animal 
Reproduction. The Hague, Netherlands ; 
June 5 to June 9, 1961: 

John 0. Almqulst; Pennsplvanla State 
University ; $960 
Philip J. Dziuk ; University of Illinois ; 
$70ll 
Robert M. Melampy : Iowa State Unl- 

I. -- . 

? 

verslty ; $645 
Q. W. Snlisbury ; University of Illl- 
noia; $700 

I 
Alvin C. Warnlck; University of Flor- 
ida: 1640 

Fourth International Seaweed Symposium, 
Elarritz, France; September 18 to Septem- 
ber 25, 1961: 

f6$;ld J. Humm; Duke University; 

Robert T. Wllce; Unlverslty of Massa- 
chusetts ; $650 

Fourth Plansee Seminar, Reutte, Tyrol, Aus- 
trla: June 20 to June 24. 1961: 

‘George C. Knczynskl ; $680 
Fritz V. Lenel: Rensselaer Polrtech- 
sic Institute : $660 

3 Golden Jubilee Congress, Hong Kong; Sep- 
tember 8 to Seutember 16. 1961 : 

Wilhelm 0. Solhelm II; Florida State 
. - Unlverslty ; $360 

Haldane Symposium (One Year; effective 

( 

date 11/60) : 
Wallace 0. Fenn ; University of Roches- 
ter ; $10,000 

i 

Morton II: Fried; Uhlverslty of Mieh- 
lgan ; $850 

Indian Science Congress, 48th Session, 
Roorkee, India; January 3 to January 9, 
1061: 

Harold F. Osborne ; American Institute 
of Biological Sciences ; $1,760 

Individual-hIeetlng of the 05cers and Tech. 
nlcal Committee Chairmen of the Interna. 
tlonal Federation of Automatic Control, 
Oslo, Norway ; March 20 to March 22, 1961: 

Donald P. E&man. Case Institute 01 
Technology : $546 

International Biophyslcal Congress and In 
ternational Pharmncologlcnl Meetings 
Stockholm, Sweden; July and August 1961, 

. and International Neurological Moetings~ 
Rome, Italy ; September 1961: 

Eduardo Eldelberg; Unlverslty of Cal, 
lfornla ; $1,4OQ 

Intematlonal Brain Research Organiza, 
than, Parla, France ; October 4 to October 7 
lQ6Q: 

I 

Mary A. B. Brasier : Massachusetts Qen- 
eral-Hospital ; $606 
Donald B. Lindsley ; University of Cal- 
lfomla ; $650 
Walter A. Rosenbllth; Massachusetts 
Institute of Technology; $600 
Helnrlch Waelsch : Columbia Unlver- 
sity ; $600 

international Cloud Physics Conference, 
Cnnberra and Sydney, Australia; Septem- 
oer 11 to September 20, 1961: 

Roscoe R. Braham. Jr.: Unlversltv of 
Chlcngo; $1.426 . . 

~- 

Charles L. Hosler; Pennsylvania State 
University : $1.506 
James I!J.~I&Donald ; University of Arl- 
5ona ; $1,300 
Morris Neiburzer : Unlversitr of Cal- 
ifornia: $l,ZSd 
J. Doyne Sartor ; RAND Corp. ; $1,006 
Vincent J. Schaefer ; State University of 
New York: $1,626 
Bernard Vonnegut: Arthur D. Little. 
Inc., $1,600 

International Colloquium on the Mechanics 
of Turbulence, Marseilles, France ; August 
28 to September 2, 1961: 

Donald Colea; Callfornla Institute of 
Technology ; 2800 
J. Kentin ; Brown University ; $600 
Robert H. Kralchnan; New York Unl- 
versity ; $650 
Peter Damlan Richardson ; Brown 
University ; $260 
Mahlnder 8. Uberol; University of 
Michigan ; $610 

International Colloquium on Shock Waves, 
Paris, France; August 28 to Beptember 2, 
1961: 

John 8. Rinehart; Colorado School of 
Mines ; $706 

International Colloquium on Slmpllfled Cal- 
culatfon Methods, Brussels, Belgium ; Sep- 
tember 4 to September 6,196l: 

Stefan J. Medwadowski; University of 
Cailtomla ; $795 

1961 International Colloquy for Methodology 
of Sciences, Warsaw, Poland; September 18 
to September 23, 1961: 

Mas Black: Cornell University; $705 
Robert 8. Mulliken; Unlverslty of 
Chicago ; $476 
Walter R. Thorson ; Massachusetts 
Institute of Technology: $476 

Internatlonnl Committee for Blosystematlc 
Terminology, Copenhagen. Denmark ; Sep- 
tember 7 to September 14, 1960: 

Harlan Lewis ; University of Callfomla, 
Berkeley ; $1,270 

International Commlsslon for Ootica. Col- 
loqulum on Optical Matdale, Paris, France ; 
July 5 to July 14, 1961: 

Davld Z. Robinson : $760 
International Committee ior Paleozoic hflcro- 
flora, Kreield, Germany ; May 11 to May 17, 
1961: 

G. & Ouennel; Indiana University ; 
$750 
Robert M. Kosanke; University Of 
Illlnols ; $760 

International Committee of the Histocheml- 
cal Society, Paris, France; May 20 to 
May 31.1961: 

American Elstochemical Society ; Unl- 
verslty of Chicago ; $1,006 
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International Committee on Coal Petrology 
Krefeld and Essen, Germany; May 16 tl 
May 19, 1961: 

William Spackman ; Pennsylvania Stat’ 
University ; $750 

International Conference on Cosmic Raye 
Kyoto, Japan ; September 7 to September 15 
1061: 

Robert R. Brown; University of Call 
tornia ; $1,300 

International Conference on Earth-Flllec 
Dams and Fifth International Conference 01 
Soil Mechanics and Foundation Engineering 
Rome, Italy and Paris, France; July 10 t# 
July 22. 1961: 

Thomas 1. Phalen, Jr.; Northeaster1 
University ; $790 

International Conference on Magnetism am 
Crystallography, Kyoto, Japan ; September 
26 to September 30, 1961: 

Lawrence 8. Bartell; Iowa State Unl 
versits : 21.050 
Russell’ A.. Bonham ; Indiana Univer 
slty : 31.025 
Lawrehco 0. Brockway; University oj 
Michigan ; $600 
Robert Brout ; 
Ikl.inn 

Cornell University 

William Fuller Brow”, Jr. ; UnlversltJ 
of Minnesota : $1.050 
Kenneth Hedbdrg; Oregon State Uul 
versity ; 3775 
Clyde A. Hutchinson, Jr. ; University 01 
Chicago ; $1,050 
Charles Klttel; University of Califor 
nia ; $850 
George Fred Koster ; Massachusetts In 
stltute of Technology; $1,150 
Selmer Wilfred Peterson; Oak Rldgt 
National Laboratory ; $850 
George W. Pratt, Jr.; Massachusettr 
Institute of Technology ; 31,150 
Clifford Q. Shull; Massachusetts In. 
stltute of Technology ; $1,160 
J. W. Stout; University of Chicago: 
$1,050 
Harry Suhl ; University of California ; 
$850 
Michael Tinkham; University of Cali- 
fornia ; $850 
Michael Kennerly Wilkinson : Oak 
Ridge National Laboratory ; 3940 

Iuternatlonal Conference on Microwave 
Measurement Techniques, London, England ; 
September 6 to September 8, 1961: 

Arthur A. Oliner; Polytechnic Insti- 
tute of Brooklyn ; $485 

International Conference on Science in the 
Advancement of New Stntes; Rehovoth, 
Israel, August 16 to August 30, 1960: 

Marshall H. Brucer ; $1,000 
International Conference on Spectral Line 
Shape and Molecular Interactions, Rehovoth, 
Israel ; August 28 to August 31, 1961: 

Marvin B. Lewis; Northwestern Uni- 
versity ; $1,100 
Masataka Nlsushima ; University of 
Colorado ; $1,100 
Albert Moscowita; University of Yin- 
nesota ; $950 

International Conference on the Teaching 
of Anthropology ; Burg Wartenstel”, Aus- 
tria: August 9 to August 16, 1960 : 

Gabriel Ward Lasker; Wayne State 
University ; $725 

International Congress of Biophysics, Stock- 
holm, Sweden ; July 31 to August 4, 1961: 

Frank L. Campbell; National Academy 
of Sciences-National Research Council ; 
$36,000 

International Congress on Analytical Chem- 
~Qtr~QigSB;ldapest, Hungary ; April 24 to April 

. : 

1 
1 
‘, 
3 ; 

I 

1 
r 

Lou18 Gordon; Case Institute of Tech- 
nology ; 3700 
Philip W. West; Louisiana State Unl- 
verslty ; $700 

I 

, 

I 

1961 International Ethologlcal Conference, 
Seewlesen, Germany; September 12 to Sep- 
tember 22, 1961 : 

Richard J. Audrew; Yale University; 
*4on 
_-“ -  

Qeorge W. Barlow; University of Illl- 
nob: $940 
Frank. A. Beach ; University of Call- 
fornla ; $1.200 
Jocelyn Crane; New York Zoological 
Society ; $600 
Vincent Q. Dethler ; University of Penn- 
sylvania ; $550 
Willlam C. Dllger ; Cornell University ; 
$760 
Bernard 8. Greenberg; Roosevelt Unl- 
versity ; g770 
Eckhard H. Hess: Unlversitv of Chl- 
cage: $800 
fg;;; H. Klopfer; Duke University; 

Daniel 5. Lehrman ; Rutgers, The Stnte 
University ; $700 
Peter R. Marler; University of Cali- 
fornia ; $620 
Robert A. McCleary ; University of 
Mlchican : $930 
Kenneth D.’ Roeder ; Tufts University ; 
$600 
Martin W. Sehein: Pennsylvania State 
Umiversity ; $710 - 
John P. Scott: Roacoe B. Jackson Me- 
morial Laboratory : 2560 _. 

I 
: c 

E 

.nternational Federation of Library Asso- 
,lations Committee on Union Catalogues and 
nterlibrary Loan; Malmo and Lund, 
hvede”; August 8 to August 11, 1960: 

George A. Schwegmann, Jr.; Library 
of Cougress: $794 

I 
g 

nternational Forum, Alpbach, Austria ; Au- 
:ust 18 to September 6,1961: 

Herbert Felgl ; University of Minnesota ; 
$870 

I nternatlonal Institute of Refrigeration, 
C lambridge, England; September 18 to Sep- 
t ember 19, 1961: 

Carl F. Kayan : Columbia University; 
$485 

nternatlonal Institute of Refrigeration, 
lambridge, England; September 18 to Sep- 
ember 19, 1961, and International Conter- 
nce on Heating, Ventllatlng and Air Condi- 
loning, London, England; September 27 to 
bctober 4, 1961 : 

Burgess H. Jennings ; Northwestern 
University ; $555 

nternatlonal Institute of Refrigeration, 
‘aria, France ; November 28 to November 30, 
960 : 

Richard C. Jordan: University of Mln- 
nesota ; $550 

oternatioual Ophthalmic Optical Congress, 
ondon, England ; July 6 to July 12, 1961 : 

266 



Emil Grosswald ; Universltp OC Petumyl- 
vania : $1.050 

Merrill J. Allen; Indiana University ; 
$920 
V. J. Ellerbrock ; Ohio State University ; 
$550 

International Standards Organization, Hel- 
sinki, Flnland: June 5 to June 17, 1961: 

John R. Townsend : National Bureau of 
Standards ; $906 

International Symposlum on Fundamental 
Problems in Turbulence and Their Relatfon 
to Geophysics, Mnrseilles, France, Septem- 
ber 4A$r;;pte;ber 9, 1961 : 

Blackadar ; 
,State University ; $750 

Pennsylvania 

Ralph Bolgiano, Jr. ; Cornell Univer- 
sity; $900 
Hans A. Panofsky ; University OC Mln- 
aesota ; $750 
Willard J. Pierson, Jr. : New York Uni- 
versity ; $568 
Donald J. Portman ; University of Nich- 
lgan; $800 
II. Kenneth Wlskind; Johns Hopkins 
University ; $700 

International Symposlum on Numerical 
Weather Predlction ; Tokyo, Japan, Novem- 
ber 7. 1960 to November 13. 1960: 

Marlano A. Estoque; University of Ha- 
waii: $700 
George K. Morikawa: New York Uni- 
versiry ; $1,125 . 
Jerome Spar; New York University; 
31.125 

International Symposium on Substance P, 
Sarajevo, Yugoslavla; June 9 to June 10, 
1961: 

William A. Krlvoy ; Baylor Medical Cal 
lege ; $1,100 

Internatlonal Union of Crystallography 
Commlsslon on Crystallographic Computing 
Frankfurt, Germany; June 12 to June 16 
1961: 

G. A. Jeffrey ; University of Pittsburgh ; 
$600 
David P. Shoemaker ; Nassachusettv 
Instltute of Technology : $575 

Inter-Union Committee on Rndlo Neteorol 
ogy, Parks, France ; April 5 to April 7, 1961 

Alan T. Waterman, Jr. ; Stnnford Uni- 
versity : $1,002 

IUCN-CCTA Conference on Conservation oj 
Nature and Natural Resources in Modern 
African States, Arusha, Tanganyika ; Scp 
tember 5 to September 12, 1961 : 

Helmut K. Buechner ; Washlngton Stat< 
University ; Lecture and Visit Fivt 
Laboratories in the Moscow and Rosto’i 
Recions. U.S.S.R. : ADril 17 to April 28 
1961; qi.379 - 
Bruce W. Gonser, Battelle Memoria 
Instltute : $1.230 

Mass Spectrometry Conference, Oxford 
England; September 12 to September 15 
1961: 

Frank A. Long; Cornell Unlverslty 
$525 

Mathematical Knowledge Required by the 
Physicist and Engineer, Lyons, France 
February 14 to February 17, 1961: 

George F. Carrier ; Harvard Universfty 
$500 

Mathematical Meetings in Conjunction witl 
150th Anniversary of the Argentine Inde, 
pendence ; Buenos Aires, Argentina, Sep 
tember 22 to September 27, 1960: 

Mathematical Workshop, Bonn, Germany ; 
luue 16 to June 23. 1961: 

Joseph J. Kohn; Brandels University; 
$575 
Harold I. Levine : Brandeia Unlverslts : 
$1,050 ’ 
Richard S. Pnlals ; Brandeis University ; 
2575 

Maxwell Colour Centenary, London, Eng- 
aud ; May 17 to May 19, 1981: 

Harry Helson, University of Texas; 
$950 

Xceting of the Association of Physiologists 
lnd Pharmacologists of India, Hyderbad, 
India ; December 1960 : 

Russell A. Hugglns ; Baylor Unlverssity ; 
$2,000 

&e&g of the Bureau of the International 
LJnlon for Historv and Philosoohr of Scl- 
?nce; Paris, France. December i to Decem- 
oer 10, 1960: 

Steohen Cole Kleene: Universfts of 
Wisconsin; $630 
Patrick Suppes ; Stnnford University ; 
$760 

Meeting of Executive Board and General 
Assemblv. ICSU. Bureau IUHPS. London. 
England-;. September 19 to September 29; 
1961: 

Stephen C. Kleene; University oC Wls- 
consin ; $585 

Meeting of the Executive Committee of the 
International Brain Research Organization. 
Paris, France; September 3 to September 5, 
1961: 

Heinrlch Waelsch ; Columbia Unlver- 
8ity; $830 

Meeting of the Executive Committee of the 
International Union on Theoretical and Ap- 
plied Mechanics, Marseilles, France ; Septem- 
ber 1 to September 7, 1961 : 

Nleholas J. Hofl’; Stanford University ; 
$580 

Meeting of Soviet Mathematicians, Lenln- 
grad, U.S.S.R. ; July 13 to July 16. 1961 : 

Herbert Busemann : Unlverslty of 
Southern California : $1,300 

Meetings of the Agrupacion Rioplatense de 
Locica v Flloaofla Cientiflca: Buenos Aires. 
Argentina, October 3 to October 14, 1960: 

Hector Nerl Castaneda; Wayne State 
University ; $670 

Meetings of Regional and National Units OC 
the International Biometric Society ; July 
1961-July 1962 : 

Chester I. Bliss: Connecticut Agricul- 
tural Experiment Station ; $1,500 

Microbial Reaction to Environment, London, 
England ; April 11 to April 12., 1061 : 

Harrv W. Seeley, Jr. : Cornell Unlver- 
slty ;-$600 

Modern Methods of Analysis and Synthesis 
of Electrical Networks, Prague, Czechoslo- 
vakia ; September 4 to September 0, 1961: 

Norman Balabanlan ; Syracuse Unlver- 
sity ; $635 

NATO Advanced Study Inatltute, Rlso, Den- 
mark : August 1 to August 13, 1960 : 

Lawrence W. Fagg: Atlantic Research 
Corporation : $600 
Edward 0. Harris; University of Ten- 
nessee : $80 
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NATO Advanced Study Institute, Varenna, 
Italy ; August 1 to August 17, 1960: 

Jop826hxhetti ; Waterbury, Connecti- 
: 

NATO Advanced Study Instltnte; Edln- 
burgh. Scotland: Auauet 1 to Aucuet 21. 
lQe7, : 

. - 

WUllam R. Fraser; Univerelty of Cali- 
Zomla : S700 

NATO Advanced Study Institute ; Kjeller, 
Norway : August 22 to September 3, 1860: 

James A. Merrill ; Phillips Petroleum 
Company ; $870 

NATO Advanced Study Institute. Man- 
chester, RIngland ; August 29 to September 0, 
1060 : 

Anton N. J. Heyn; Vfrglnia fnstitute 
for Scientlflc Research; $336 

NATO Advanced Study Institute; Qlaagow, 
Scotland; September 5 to September 19, 
1960 ; 

0. Robert DiBfarco ; Rutgers, The State 
University ; $625 
Irwin B. Liener; Unlverslty of Minne- 
sota: $wM 

NATO Advanced Study Inatltote; Ispra 
(Vareee), Italy; September 6 to September 
24, 1060: 

ii&; hf. Warlock ; Cornell Unlveraity ; 

Ralph 0. Simmons; University of 
Illinoie ; $680 

NATO Advanced Study Institute; Qottln- 
gen, Germany; September 12 to September 
24, 1860: 

Qeorge Oorin ; Oklahoma State Uni- 
verslty ; $770 
Bar1 Uadln ; New Yexlco Highland8 
University : $540 

NATO Advan&d Study In&Mute: Marien- 
see, Germany; September 14 to September 
23, 1960: 

Robert Woodbury Bray: University of 
Wisconsin ; $610 
;;;oL Lush; Iowa State Universltg ; 

Neuro1oglca.l Congreases, Rome, Italy : Mu- 
nich, Germany ; and Parls, France; July 
and September, 1061: 

James L. O’Leary; Washington Unl- 
verstty ; $7,700 

0th Congress. International Association for 
Hydraulic Research, Belgrade, Yugoslavia ; 
September 8 to September 7,186l: 

Qeorge Bugllarello ; Carnegle Instltute 
of Technology ; $720 
&p,t70McNown : University of Kan- 

Ninth International Congress of Photogram- 
metry; London, England; September 6 to 
September 17, 1060: 

Albert A. Blank: Inrtltute of Math- 
ematlcal Sciences i $675 
Frederick J. Doyle: Broadvlew Re- 
search Corporation ; $270 
Arthur J. McNalr ; Cornell University ; 
$660 

Ninth International Towing Tank Confer- 
ence: Paris, France ; September 8 to Sep- 
tember 16, 1060: 

John P. Breslin; Stevens Institute of 
Technology; $400 

Obtaining and Exchanging Information on 
Chinese Science ; London, England ; March 
4 to March 27,196l: 

p&yyxnxnd Nunn ; Univeeralty of Mlch- 
; 

OEEC Conference on Technical Bducatlon 
knd Industry. Baden-Baden, Qermany ; 
April 11 to April 13, 1961: 

Henry H. Armsby; U.S. Department of 
Health, Education, and Welfare; $940 

;;gFFz Committee for Tenth Congress 
, . ., Bern, Switzerland; Jane 8 to 

June 14, 1961: 
tiQustin Barry ; IKanhattan College; 

Qeorge C. Bestor ; $885 
Plenary Meeting of the International Com- 
mittee for Social Sciences Documentation, 
London, England; March 23 to March 25, 
1961: 

Henry J. Dubestor; Library of Con- 
gress ; $831 

Polish Academy of Sciences, Krakow, Po- 
land; June 25 to July 10, 1861: 

Arthur B. Sweney ; University of Illi- 
nois; $775 

Preparatory Yeetlng for “Systematb In- 
veatigatlon of Europe’6 Needa for Hlducation 
In Relatlon to Bconomlc Growth,” Copen- 
hanen. Denmark: Se&ember 19 to Sentem- 
be;21; 1960: - 

Seymour 1. Harris; Harvard Univer- 
s1ty : $900 

Preeentation of Lecturea in X-ray Mtcro- 
analytical Techniques, Cambridge, angland ; 
July 24 to August 4, 1961: 

Robert I% Ogllvie; IKInnsachusetts In- 
stitute of Technology ; $426 

Primary and Elementary Processen in Llv- 
ing Cells Initiated by Ionislng Radiations, 
Moscow ; October 1S to October 22, 1060 : 

Blrnest Charles Pollard; Yale Unlver- 
a!g; $l,~O 
Cornelius A. Toblae ; Unlverfdty of Cali- 
fornia ; $1,200 

1961 Quantum Chemistry Conference, Ox- 
ford, England ; April 10 to April 16, 1061: 

Michael J. S. Dewar; Unlvemlty of 
Chicago ; $476 

Radlatlou Bffects In Inorganic Solids, Sac. 
lay, France ; April 11 to April 12, 1961: 

John 1. Werts; University of Mln- 
nesota; $660 

Reviewing Progrese in Meteorology; Mos- 
cow, Rumia: August 6 to August 18, 1960: 

Sverre Pettersaen ; Univeralty of Chlca- 
go; $370 

The Rutherford Jubilee, International Con- 
ference, Manchester, England ; September 4 
to September 8, 1961; 

Tom W. Bonner ; WIlllam Marsh Rice 
University ; $660 
Bernard L. Cohen ; Unlver&y of Plttn- 
burgh ; $650 

Second British Congress on the History of 
Yediclne, London, B)ngland ; September 28 
to September 20,196l: 

Allen 0. Debue; Harvard Unlverelty ; 
W3’3 

Second Conferenee on Clay Mineralogy and 
Petrography, Prague, Czechoslovakia ; IKay 
10 to May 17.1861: 

Joe Lloyd Whlte; Purdue University ; 
$760 

Second International Conference of Human 
QeneMn Borne, Italy: September, 1961: 



American Society of Human Qenetics; 
C. C. Ll (Director) ; $15,800 

Second International Conference on Oper- 
ational Research : Alx-eu-Proverme, France ; 
September 6 to September 10, 1960: 

Runsell L. Ackoff: Case Institute of 
Technology; $625 - 
C. West Churchman; University of 
California : $700 
Maurice D. Kllbridge; University of 
Chicago ; $360 
poh; Bbgoathrop ; Lockheed Alrcralt 

I$$ D. Lewis; Cornell University ; 

Semlnar on East Asian Area Selsmology and 
Earthquake Engineering, Tokyo, Japan ; 
July 18 to July 26, 1861: 

Perry Byerly ; University of California ; 
$1.450 
George W. Housner; California In&i. 
tute of Technology ; $1.450 

Seminar on Fast and Intermediate Reactors, 
;t6? Austria; August 8 to August 11, 

iaul F. Zwefiel; Unlvemlty of I&&h% 
an; $640 

7th Inter-American Congress of Sanitary 
Engineering, Montevideo, Uruguay ; October 
2 to October B, 1860 : 

John Alexander Loaan: Northwestern 
University; $950 - . 
P. H. McOanhey ; University of Call 
fornia : 8791 . 

Seventh International Conference on Cosmic 
Rays and International Symposlum on the 
Earth Storm. Kyoto. JaDaU: BeDteIUber 4 
to September~15,~106I: . ’ . 

R. Qrant Athay; High Altitude Ob, 
servatory ; $1,000 
Robert B. Brode; Unlverslty of Call, 
fornla ; $1,100 
JOseoh W. Chamberlain: University 01 
Chlc;go; $1,026 
Robert L. Chnsaon: Unlverslty of Ne 
bra&a : $1,060 
Qluseppe Cocconl ; Cornell University 
$1,100 
John R. Green: University of Nev 
Yexleo; $1,000 
Kennth Grelsen : Cornell Unlversltv 
&loo . 
John Linsley ; Massachusetts Instltut 
of Technology : $1,020 
John A. Lockwood: University o 
New Hampshire ; $1,160 
Sadaml Matsushita; High Altitude Ob 
servatory ; $1,000 
Peter Meyer; University of Chicago 
$law 
Victor H. Regener; University of Nev 
Mexico : $1.000 
John A. Simpson; Unlvemlty of Chl 
cage ; $1,050 
William F. Q. Swarm ; Bartol Researcl 
Foundatlon of The Franklin Institute 
$1,156 
Anthony R. Thompson; Harvard Unl 
versity ; $1,000 
JZobert W. Thompson; Unlverslty 01 
Chicago ; $1,050 

7th International Congress on Large Dame 
Rome, Italy ; June 26 to July 1, 1961: 

T. W. Mermel, U.S. Department of the 
Interior; $660 

Olglerd C. Zienklewlca ; Northwestern 
Univerrlty ; $690 

7th Amembly, International Commission 
>r the Scientlilc Exploratlon of the Med- 
.erranean Sea, Monaco: December 12 to 
lecember 17. 1960: 

William Herbert Llttlewood; U.S. De- 
partment of State: $325 

Ixth Congress, International Amociatlon 
n Quaternary Besearch, Wareaw. Po- 
md ; September 2 to September 7, 1961: 

Robert F. Block; University of Wia- 
consln ; $700 
Wallace S. Broecker ; Columbia Unl- 
versity ; $660 
Edward S. Deevey ; Yale Unlverslty ; 
$650 
David B. Ericson; Columbia Unlver- 
s1ty; $650 
;;;pd Foster Fllnt ; Yale Unlverslty ; 

David G. Frey: Indlnna University : 
$750 
Sheldon Judson ; Princeton University ; 
$176 
John F. Lance ; Unlverslty of Arizona ; 
$800 
Morris M. Lelghton ; Illinois Geological 
Survey ; $650 
Paul 9. Martin : University of Arizona : 
$800 
John P. Miller, Harvard Unlverslty ; 
$650 
Ernest H. Muller : Syracuse Univemlty ; 
S.650 

T--~ 

Gerald M. Richmond ; U.S. Department 
of the Interior ; $300 
Gene A. Rusnak; Unlverslty of Ylaml; 
$800 
Richard J. Russell; Louislana State 
University ; $600 
C. Bertrand Schults ; Unlverslty of Ne 
braska ; $800 
Terah L. Smlley ; University of Arl- 
Eona; $800 
H. T. U. Smith; Unlverslty of Massa- 
chueette ; $650 
Herbert E. Wright, Jr.: University o! 
Minnesota : $760 

Ihe VI International INQUA Congress. War- 
saw. Poland; August 28 to September 7, 
1861: 

R$;h 0. Sole&i ; Columbla Udoerelty ; 

Rose L. Soleckl; Columbia Unlverelty ; 
$770 
H. M. Wormington : Denver Museum of 
Natural Hlstory ; SD50 

Sixth International Nematology Symposium, 
Uhent. Belgium ; July 24 to July 28. 1061: 

Richard A. Rohde; Unlverfrlty of Mae- 
Baehusetta ; $526 
M. L. Schueter ; University of Nebraska ; 
$700 

Solvay Congress, Bruasele, Belgium; Octo- 
ber 8 to October la,1961 : 

Tsung-Dao Lee; Inetitute for Advanced 
Study ; $830 
Chen Ning Yang; Institute for Ad- 
vanced Study : $330 

louthnmpton Nathematicnl Conference, 
Southampton, England ; April 12 to April 21. 
1961: 

Henry Swain: New Trier Towmbip 
High School ; $800 
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TO Study Japanese Progress and Develoi 
ment in all Phases of Science Abstractln 
;;&Indexlng, Japan; June 13 to June 3( 

iationai Federation of Science-AI 
‘stracting and Indexing Services 
$8,320 

Subcommission 6C (Biology and Medicine 
of the International Institute of Refrigel 
ation, Belgrade, Yugoslavia ; May 1961 : 

Isidore Gersh; University of Chicago 
$760 

Summer Courses on New Programs in Chem 
istry for Secondary Schools, Dublin, Ire 
land; July 3 to July 29, 1961: 

Wendell H. Taylor ; Lawrencevlll~ 
School ; $690 
f;&rt Telleisen; Napa High School 

Symposium of the Research Film Section o 
the International Scientillc Film Association 
Gottingen, Germany; June 7 to June 9 
1961: 

Leslie P. Greenhlll ; Pennsylvania State 
University ; $938 
Randail M. Whaley ; Wayne State Oni 
versity ; $955 

Symposium on Antigen-Antibody Reactions 
Monte Carlo, Monaco; April 36 to May 6 
1961: 

Joseph W. Noah; Washington Univer. 
sity School of Mediclne; $700 
Abram B. Stavltsky ; Western Reserve 
University ; $700 
Zoltan Ovary ; New York Unlverslt: 
,School of Medicine ; $700 

Symposium on Atmospheric Ozone, Arosa 
Switzerland; August 6 to August 19, 1961 

Julius London; New Pork University 
$750 

Symposium on Boolean Algebras and Meas 
ure ‘Theory, Oberwolfach, Germany ; July 3( 
to August 4, 1961, and Internationnl Co110 
quium on the Concept of Foundations, War 
saw, Poland ; September 18 to September 23 
lS61: 

Alfred Tarskl; Unlverslty of California 
$000 

Symposium on Changes of Climate with Spe 
clal Reference to the Arid Zones, Rome, 
Italy ; October 2 to October 7, 1961 : 

Fred Wendorf ; Museum of New Mexico ; 
$1,020 

SYmposlum on Crack Propagation, Cran5eld, 
England; September 25 to September 20 
1961: 

John J. Oilman; Brown University; 
$500 

Symposium on the Detection and Use of Tri- 
tium in the Physical and Biologlcal Sciences, 
Vienna, Austria; May 3 to May 10, 1961: 

Lloyd A. Currle; Pennsylvania State 
Unlverslty ; $626 
Paul Y. Feng; Armour Research Foun- 
dation, Illinois Institute of Technology ; 
$675 

Symposium on Electrical Machine Design, 
Coimbatore, India; October 25 to October 
28. 1960: 

Paul D. Agarwal ; University of Massa- 
chusetts : $1,180 

SYmPOSium on Electroretlnography, Stock- 
holm, Sweden ; May 31 to June 3, 1961: 
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Hermann M. Burlan; State Universitp 
of Iowa ; $1,100 

SYmposlum, European Committee on Liaison 
for CelhlOSe and Paper, Oxford, England; 
September 25 to September 29, 1961: 

Alfred H. Nissan ; Rensselaer Polytech- 
nic Institute; $545 

SymPoslUm on Flow Measurement in Closed 
Conduits ; Glasgow, Scotlund, September 27 
to September 30, 1960: 

Kenneth John Bell; Case Institute of 
Technology ; $510 
A. R. Chamberlain; Colorado State 
University ; $660 
Steponas Kolupalla ; University of 
Notre Dame; $540 

SYmPOsium on Function Theory, Tokyo, 
Japan; June 5 to July 21, 1061: 

Maurice Heins ; University of Illinois ; 
$1,200 

SYmPosinm on General Topology and Its 
Relations to Modern Analysis and Algebra 
Prague, Czechoslovakia ; September 1 ti 
September 8, 1961: 

Richard Arens ; 
fomia ; $875 

University of Call- 

R. H. Blng; University of Wisconsin; 
$725 
Leonard Gillman ; 
Rochester ; $650 

University of 

Edwin Hewitt ; Unlverslty of Washing- 
ton; $875 
John R. Isbell ; University of Washlng- 
ton: $875 
Victor L. Klee, Jr. ; University of Wash- 
ington ; $875 
Ernest A. Mlchnel; Institute for Ad- 
vanced Study ; $700 
Edwln E. Moise ; Harvard University ; 
$600 
A. H. Stone ; University of Rochester ; 
$650 

SYmposlum on Injection Grout for Pre- 
stressed Concrete, Trondheim, Norway ; 
fanuary 6 to January 7, 1961: 

Mlios Polivka ; University of Cailfornia ; 
$770 

~YmPoslum on the Mechanical Resistance of 
Xass and Methods oP Amelioration, Flor- 
!nce, Italy; September 26 to September 29, 
IKml * .---. 

Eugene F. Poncelet ; Stanford Research 
Institute : $890 

3ymposium on Phase Transformations in 
detals and Alloys, Melbourne, Australia ; 
November 10 and November 11. 1960: 

David S. Lieberman: University of Il- 
linois ; $1,250 

lymposium on Radiation Effects and Mi- 
leu, Montreux, Switzerland ; May 29 to 
une 3. 1061: 

Theodor M. Flledner; Washington Unl- 
VersitY School of Medlclne; $700 
Anna R. Whiting; University of Penn- 
sylvania ; $600 

Ymposium on Radlolsotopes and Radlatlon 
1 Entomology, Bombay, India; December 5 
3 December 9, 1960 : 

Wayne Arthur; 
$2,200 

Auburn University ; 

John Edward Caslda; University oi 
Wisconsin : $2,200 
Theodore L. Hopkins; Kansas State 
University ; $2,300 



Symposium on Shell Research, Delft, Hol- 
land: August 30 to September 2, 1961 : 

David P. Bflllmrton: Princeton Univer- 
sity ; $525 - 
Howard P. Harrenstien; University of 
Arizona : $776 
Dlcran Goullan. Jr. ; $900 
Theodore 8. Hauschka; Roswell Park 
Memorial Institute ; $1,099 
Nathan Kallss ; Roscoe B. Jackson 
Memorial Laboratory ; $1,200 
Felix Mllgrom; University of Buffalo 
School of Medicine ; $1,100. 
Jack H. Stlmpfllng; Roscoe B. Jackson 
Memorial Laboratory ; $1,200 
Leandro M. Tocantlns; Jefferson Mod- 
lcal College ; $1,050 

Tenth Paclflc Science Congress, Honolulu, 
Hawaii; August 21 to September 6, 1961: 

National Academy of Sciences-Nation- 
al Research Council ; $65,000 

Tblrd International Association for Analog 
Commit&ion. Belgrade. Yunoslavla : Sew 
tember 4 to September 9; 196i: - 

Granlno Arthur Kern; University oi 
Arlrona ; $930 

Third International Congress of Automobile 
TrafBc, Paris, France; September 11 to Sep 
tember 16. 1961: 

Daniel L. Gerlough; National Academy 
of Sciences-National Research Coun 
Cl1 ; $555 

Third International Congress of Dietetics, 
London. Eneland : Julv 10 to July 14. 1961: 

Sidney-S. Negus; Medical - Coliege oi 
Virginia ; $845 

Third International Congress of Surface Be 
tlvlty ; Cologne, Germany ; September 12 tc 
September 17, 1060: 

A. C. Zettlemoyer; Lehigh University 
$500 

Third International Symposium on Corn 
paratlve Endocrinology, Tokyo, Japan ; Junt 
6 to June 10,1961: 

American Institute of Blologlcal Scl 
ences ; Hlden T. Cox (Director) 
$15,900 

Third Symposium of the Society for the 
Study of Human Biology ; London, England 
November 14 to November 21, 1960: 

Stanley hi. Gartler; University 01 
Washington ; $900 

XIII International Phytogeogaphlcal Ix 
cursion, Finland & Northern Norway ; Jul: 
13 to Auaust 6. 1961 : 

Stanley A: Cain : $1,035 
Wllllam A. Weber; University of Co10 
rado ; $1,200 

33rd Session, International Statistical In 
stltute, Paris, France; August 28 to Sep 
tember 7. 1961: 

Herbert Solomon : Staniord University 
$700 
Leo Brelman ; Unlverrlty of Californln 
$800 

Benjamin Epstein ; $800 
Emil J. Gumbel : Columbla UniVerSitY : 
$650 . 
Richard 1. Quandt; Princeton Unlver- 
slty ; $525 

o give lectures at Hebrew University, in 
erusalem, Israel, during the fall of 1960 : 

Roger C. Lyndon; University of Len- 
don, England ; $500 

‘ravel to The International Union of For- 
strs Research Organizations. Vienna, Aus- 
rla-: September 1961 : 

Henry Clepper: Society ol American 
Foresters ; $10,000 

5th Anniversary Congress, Japanese Chem- 
:a1 Engineers Society. Tokyo, Japan ; No- 
ember 6 to November 15,196l: 

R. B. Bird; University of Wisconsin; 
$985 
H. C. Hottel: Massachusetts Institute 
of Technology ; $1,070 
W. R. Marshall, Jr. : Unlverslty of Wls- 
consin; $985 
Theodore Vermeulen ; University of 
Callfornla ; $786 
Fi oy6 Wilhelm ; Princeton University ; 

C..R. Wllke; University of California; 
$785 
William 1. Ranz : University of Mln- 
nesota; $985 
J. Henrv Rushton. Purdue Universitv: 
$985 ” ’ 

_ 

Frank M. Tiller; Unlverslty of Hous- 
ton: $050 

J.S.S.R. Commission for the Determination 
sf the Age of Rocks, Kiev, U.S.S.R.; May, 
,061: 

Henry Faul ; Mlneraloglsch-petrogra- 
phisches Institut der UnlversltBt Bern ; 
$400 

Jnlted Nations Conference on New Sources 
d Energy, Rome, Italy: August 21 to Au- 
:ust 31, 1961 : 

Raymond W. Bliss, Jr. ; University of 
Arizona ; $1.050 
D. K. Edwards; University of Califor- 
nia ; $1,050 
Werner Norbert Grune; Georgia Instl- 
tute of Technology ; $850 
Rudolph J. Marcus; Stanford Research 
Institute ; $1,050 
James Raymond McNitt ; California 
Division of Mines ; $1,050 
Sverre Petterssen ; Unlverslty of Chlca- 
go ; $000 
Sidney W. Wilcox; Arizona State Unl- 
versits : $1.050 

Vlsltlng the Csechoslovak Academy of Sel- 
mce, Prague, Czechoslovakia ; Spring of 
1061: 

Hubert A. Lechevaller ; $926 
World Aasoclatlon of Veterinary Anato- 
nlsts, Vienna, Austria ; September, 1961: 

American Association of Veterinary 
Anatomlsts ; $4,666 

271 



APPENDIX,’ E 

Fellowship Awards Offered 

National Science Foundation Fellowship Awards, by Type and Field, Fiscal Year 1961 

Field :zE 

- 

LUe Sciences: 
Agriculture _-____________ 
Anthropolom ___________ 3; 
Bio&mfstry __--________ 
BIophyslci ______________ 3”: 
Botauy __________________ 
Oeneral Biology _________ 23 
Qenetica .__--___---______ 18 
Medical Scieuces --______ 
Microbiology ____________ 

4 

Physiology ______________ 
Psychology _----_________ 

zl 

Zoology- _ ______________ ii 

Subtotal _______________ 347 - 
Physical Soknces: 

Astronomy ______________ 
Chemistry .______________ 
Earth Sck-nces __________ 

2:: 

En3iueeriug _____________ 
85 

202 
Mathematics ____________ 236 
Meteor010 ____________. 
oceauograp y ---__-_____ RK 
Physics ___.______________ 

i 

Qeneral science -_-______ “‘Z 

Subtotal ______.________ 1,156 

Social Bciencca _______________ a4 

-- 
186 

I 
176 

-m 
75 

- 

f 
1 

f 
i 

: 
li 

: 
8:: 

: 
f 

1: 
: 

21 
--- 

42 105 
-- 

13: 14: 

2% 6”: 
201 

2 ‘Of 

20; 6: 

-- 
832 423 

-- 
32 27 

-m 
1,199 526 

4; 
8 

;: 

f 
61 
0 

Ii57 62 

1 

z 
J 
1 

111 

“: 
15; 

f 

z 
21 
16 

yg---- 219 

3 4 0 0 - 
Total.. -_______________ 1,630 I - E -- 

23.5 91 285 a24 

Oradu- 
:ooper- 
atlve 
raduato 

k&g 

ants 
-- 

1: : 
24 
2 : 

:8” fi 

i f 
: 12 

ii; 2 
54 

Post- 
loctoral 
*WW 

22 toral 
ef- 

sci- 
ence 

u1ty 

Secon- 

s%Zl 
teachers 

-- 

TOtal 

8.132 

100 
- 

4,195 

Nam.es, Residences, and Field8 of Study o ZndCuiduaL Offered 
Nationa,? science foundation B eilowships 

ALABAMA Ooopwat4ve Gradilate 

Oraduate 

BURQESS, EDWARD M., Birmingham, Cbem- 
iatry 
BURU, JAMES D.. Mobile, Chemistry 
COULTEB, CLAUDIO A., Phenix City, Physlca 
QUIPTEE, TITOMAE B., Tuscumbla, Physics 
YCCLAAAHAN. WARREN B.. Mobile. Mntbe- 
matics 
MORAN, MARTIN T.. Mobile, Phyelca 
NELSON, PAUL, JR., Meridianville, Physics 
ROBIU~TE. 
Physics 

DDNNIS L., Jr., Montgomery, 

SMITH. DONALD R., Sylacauga, Mathematics 
STEBNOLANZ, ROLF, Birmingham. Chemistry 
STU~~BS, WILTON, III, Dothan, Oceanog- 
raphy 

BAQWILL, JOEIN T., Jr., Montgomery, Math- 
ematics 
COQ~INS, JAI~ES L.. Brundidge. Engineering 
COULTER, PHILIP W., Phenir Clty, Physics 
G~aaa~v, ARTHUB R., Jr., Biontevallo, Bi- 
ology 
QABRETT, WILLI& R., Warrior, Physics 
QRAB~N, HENRY W., Delta, Physics 
HORBA. JOICL C., Birmingham, Engineering 
ISSO8, JAMES N., Birmingham, Mathematics 
MULLINS, Puooy J., Huntsville, Mathe- 
matics 
Parts, DAVII~ K., Auburn, Chemistry 
ROBEXITS, RUO~N~ C., Birmingham, Chem- 
istry 
SMITE, CLOYD Y., Jr., Sylacauga. Rngineer- 
ini 

WBSQHT, Qoau~r T., Tuecaloosa. Blophyaics Swmm RICHARD F., Mobile, Physics 
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Summer Fellowah&+ for Graduate TeacMng 
A8d8tant8 

ASQUITE. CLAIEP F., University, Engineering 
f;;.it&, JOAN T., Jr., Montgomery, Math- 

QBAS~N, HENBY W., Delta, Phyelcs 
Issos, JAMES N.. Birmingham. Mathematics 
O’NEIL, JAMES hf., Auburn, Mathematics 
:a;~~, RUP~RT H., Tuscaloosa, Mathe 

Postdoctoral 

HOOD, WILLIA&~ B., Jr., Blrmlngham, Med- 
ical Sciences 

Bcfsnoe Faozlty 

H~ND~E~~N, JAMES H. M., Tuskegee, Botany 
OLIVER, CALVIN C., Chlcksaw, Englneerlng 

Bummer Fellowsh4pe lor Beoondarg Bohool 
TeaOhef8 

BABKL~Y, MAEK EEN~~T, Autsugaville, 
Mathematics 
QLENN, MOSES LEONARD, Montgomery, Math- 
ematlcs 
Ef;;;s~~z~z, Dono~aa D., Helena, Mathe- 

JONIDS, EBIV~ST L., Orrville, Qenerzl Science 
NANCABROW, DOUOTHY V., Birmingham, Bl- 
OlWY 
za;;z, CHARLES W., Andnloela, Mathe 

SA~OL, Sn. M. TBBZSITA. Montgomery, Chem- 
istry 

ALASKA 

Graduate 

MILAN, FB~D~~CK A., Fairbanks, Anthro- 
POlwY 

Rsfeme FacuZty 

BBYC~, DONALD Ii., College, Earth Sciences 

ARIZONA 

Chaduatc! 

BISS~TT, DAVID H., Prescott, Earth Scfences 
BEDTEBNITZ, DAVID A., Tucson, Anthropology 
Do~z, JIM W., Phoenix, Biology 
FINNDY, JOSEPH J., Tucson, Ezrth Sclencer 
GEE~OBY. BOB L.. Phoenix. Engineering 
HALPIPEN, MARTIN B., Tucson, Physics 
LANQM, ROB~BT V., Phoenix, Physics 
LDWIS, RICRABD B., Douglas, Pbysles 
Yzacz~~, MARTHA E., Tucson, Biochemistry 

Cooperattue ffraduate 
BROWN, KEITH S., Jr., Amado, ChemistrJ 
Coo~m~. RICHARD K., Tucson, Physics 
EBICK~ON, Ro~sz C., Tucson, Earth Sciences 
LXNDHOLM, Fszo A., Tucson. Englneerlng 
P~AKB. ED~~UND J.. Jr., Phoenix, Mathe 
matlcs 
TAYU)B, JAMES Q.. Phoenix, Englneerlng 
WPINB~BB, DAVID S., Tucson, Chemistry 
YOUNQ, JON N., Florence, Soda1 Sciences 

Buinmer Pellorc8h4g8 for Graduate Teaohtnp 
Arnfntantr 

HATPI~LD. WILLIAM E., Tucson, Chemistry 
Kzzp., DONALD B., Jr., Tucson, Mathemztlct 
YE-L& MABTRA E., Tucson, Blochemistr3 

SAVAQ~, J~rzz C., Tucson, Earth Sciences 

Bofenoe Faculty 
Pons~ma, L~SLIO S., Tucson, Chemlztry 
SMITH, JACK, Tucson, Engineering 
STAATE, ARTHUR W., Tempe, Psychology 

Summer FellOW8hip8 ror secondary &hoot 
Teachers 
DAVY, ROO~B H., Phoenix. Zoology 
SBOWLBIT, DEYON LEID, Scottsdale, Physics 
TOOH~Y, JACK V., Phoenix, Biology 

ARKANSAS 

Graduate 

BBOWN, ROBERT M., Little Rock, Physics 
CEEISTXZ, Joz H.. Magnolia, Chemistry 
QBAMI~CH, J~ar V., Charleston, Agriculture 
NEIEIOUS~, LEON J., Fort Smith, Physics 
PABCHMAN, I.&NNI~ 0.. Brinkley, Genetics 
W~ATH~R~OBD, WDNWLL, Newport, Physice 

Cooperattve Graduate 
Bmas, FRANK, Pea Ridge, Physlcz 
CHILD& WILLIAM V., Magnolia, Chemistry 
MCMILLAN, WILLIA% L., Lfttle Rock, Phys- 
1CS 
P~Tz, JOHN I., Fayettevllle, Physics 
SPARKS, BBYAN, Fayetteollle, Chemistry 
STRICKLAND, WILLIAM T., Little Rock, Engl- 
neerlng 
VAULX, RANN L., Plne BluE, Chemistry 

lummer FellOW8h4g8 for @xsduate Teaching 
A88btQnt8 

HULTSYAN, ST. CLAIB L.. Little Rock, 
Physics 

Scfezce Faculty 

DEAV~R, FRANKLIN K., FayettevlRe, Eugl- 
neerlng 
HEWLID, LOBBN If., Fayettevllle. Englaeerlng 
PEYOB, CABLON W., Little Rock, Mleroblology 

Bummer FellOW8hig8 jor Beoondary lgohool 
Teacher8 
BL~VIN& EIJLA L., North Little Rock, Bl- 
OlOEY 
BOZON~. DAISY Lonmm. Junction City. Math- 
ematlca 

_ 
DOBSON, JACK T., Lonoke, Biology 
QAENEB, BIDBNIC~ L., Norphlet. Biology 
JOBDAN, CHEWAJB L., Fort Smith, Qeneral 
Science 
McDzn~or~. CECIL W., Little Rock, Math- 
ematics . 
MILLIE, MARlz WARD, MCCrory, Biology 
NQWTON, MCKINLEY, Tuckerman. General 
Science 
PUBTLE, IDA AL, Prescott, Biology 

CALIFOBNIA 

Graduate 

Azzss, EBN~ST S., San Francisco, Physics 
ANDIPB~ON, BABEY F., Redwood City, Psychol- 
WY 
ANDERSON, L~BAN C., Claremont, Botany 
AN~PAUQE, LYNN R., Berkeley, Biophysics 
AWBE~Y, FRANK T., Ventura, Biology 
BACHEE, ANDEBW D., Pasadena, Aztxonomy 
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BANKS, PmLxP O., Sacramento, Hlarti 
Sdences 
B~s~ss. LINN~ R.. Los Anreles. Nathematla 
BATES, .DAVID M., ios Anggles, botany 
BAU~E, ANDREW B., Long Beach, Engineering 
BBAL. ALAN J.. Santa Clara. Mathematics 
BBIL~ONT, P&&B A., San I&an&co, Nathe, 
matics 
BEBNICK, ROB~BT L.. N. Hollywood, Physics 
BIONDI, ENRICO F., Palo Alto, Engineering 
BLACK, NEVWL~ A., Los Angeles, Engineer 
ing 
BLANDBORD, ROBIRT, Pasadena, Eartl 
Sciences 
BLETHIN. SANDBA L., Oakland, Biochemistry 
BLOOAWIELD, VICTOR, Cot&i, Chemistry 
B~nm, JAMEB L., Los Angeles, Physics 
BOILQUAN, LEON E., Los Angeles, Mathe. 
matics 
BOULWABE. DAVID G.. Lafayette. Phrsics 
BOYD, ROB&T G., Riverside, Ph$slcs 
BBONEAN. JOHN B., Los Angeles, Physics 
BROWN. IEEN~ L.. Portola Valley. Biolow 
BEOWN; JEBOMD k., Hillsboroughh; Phy& 
BBOWN, LAWB~NC~ D., Beverly Hllls, Nathe- 
natics 
BURNETT, DONALD S., Berkeley, Chemistry 
Brian, STEPAN A., El Cerrito, Mathematics 
CAMBERN, MICHAEL J., Oakland, Mathematics 
CAMPBELL, JOHN H., Monrovia, Microbiology 
CARTER, CHABLIS C., Covina, Chemistry 
CASTOR. JOHN I., Fresno, Astronomy 
CLARK, ALAN R., San Jose, Physics 
CLARK. BRIAN R.. La Puente. Biochemistry 
COOP&, JAMES A., Chatsworth, Engineering 
CBAPO, LAWEENCE M., Portervllle, Chemistry 
CRICHTON, JAD~ES H., Berkeley, Physics 
CBOSS, RALPH H., III, Berkeley. Engineering 
DALBYMPLI~. GARY B., Lafayette, Earth 
Sciences 
Dav18. S~?OPREN L., Oakland, Biophysics 
DENB~AN, Sun C., Berkeley, Anthropology 
DICK. GEORW J., Winton, Physics 
Dono’L.u& ROY R., ValleJo, Nathematics 
DOUGLASS. ROGER L.. Albans. Phvslcs 
DUXFI. I&CHAEL B., Pasadena, Earth 
Sciences 
ELLIS, DAVID J., Whittier, Chemistry 
ELLEWOBTH, BARBARA H., Van Nuys, Micro- 
biology 
FELDMAN, MARTIN R., Los Angeles, Chemistry 
FOLKMAN, JON I?., Berkeley, Mathematics 
FBAN~, GILBERT W., Reedley, Earth Sciences 
GETBINBEB, RICHARD W., La Puente, Engi- 
neering 
QIANCOLI, DOUQLAS C., Berkeley, Physics 
GIBSON, EDWARD G., Pasndena, Engineering 
QBAEAM, RONALD L., Berkeley, Mathematics 
GRIFFITH. HAYES 0.. La Verne. Chemistry 
GRIFFITH& ROBERT’B., Stanford, Physics 
G~rarlos, CHARLES C., Berkeley, Physics 
QBZESIK. JAN A.. Iulewood. Physics 
HAGADO~N, IBVI?& 6., Albany, %oology 
HALIDY, KBINN~TR W., Oakland, Engineering 
EU;TW~OLL, LELAND H., Pasadena, Biochem- 

HAESLER, FRANCES J., Los Angeles, Anthro- 
pology 
HAYLBR, DONALD A., Belmont, Physics 
HECRLEB, STDPAEN H., Son Leandro, Mathe- 
matics 
HMLB~ON, JOHN L., Berkeley, Social Sciences 
HELLER, MARILYN B., Los Angeles, Chem- 
lstry 
HENDRICKS, TABEAEI J., La Jolla, Physics 
HOLDAWAY, MICHAEL J., Berkeley, Earth 
Sciences 
HOND, DANIQL W., San R’randsco, Physics 
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HOUQH, WILLIAM W., Pasadena, Englneerlng 
HUDSON, DOIXEBTY B., San Francisco, Med- 
ical Sciences 
HUFBAU~B, KABL G., La Jolla, Social Sel- 
ences 
HULD, BENT, Pasadena, Physics 
JAECKEL, Lours A., Pacolma, Mathematics 
KAEIQ. DANIEL E., Pasadena, Earth Sciences 
KASPEB, JRBOM~ V., Pasadena, Chemistry 
K~sarn, JAMES R., Dinuba, Chemistry 
KE~OBINQ, ROGER M., Stanford, Anthropology 
KEIGHTLIDY, WILLARD 0.. Pasadena, En- 
gineering 
KENNICDY, KENNETH A., San Francisco, An- 
thropology 
KIRK, WILLIAM L., Jr., Los Angeles, Psy- 
chology 
KLIUQ~R, LINDA J., Sherman Oaks, Social 
Sciences 
KLEIN, STANLEY A., Ontario, Physics 
KLOTZ, EUGENE A., Costa Mesa, Nathematics 
KONBAD, MICHAEL W., Pt. Richmond, Bio- 
nhvsics 
-K<ASNI% FRANKLIN B., Sausalito, Psychology 
KRIEQER, STEPHAN J., Berkeley, Physics 
Kur,n, RICHAHD J.. San Gabriel. Chemistrv 
LANUGBEB~, JOHN .A., San Francisco, Chem- 
istry 
LANG, SIDNEY B., San Francisco, Englneer- 
lug 
LIVINB, MICHAEL J., Pasadena, Physics 
LEWIS, FRANCIS H., Menlo Park, Physics 
Lgwss, RICHARD A., Tarzana, Engineering 
LINDQUIST, EVERT E., Berkeley, Zoology 
LINDSEY, JA&XES S., Santa Monica, Physics 
LINSON, LEWIS AI., Oakland, Physics 
NACINTYB& FEBREN, Carpinteria, Chemistry 
MACOMBER, JAMES D., Narysville, Chemistry 
NANDELL, RICHARD L., Rosemead, Engineer- 
in6 
MARSHALL, J. HOWARD, Pasadena, Physics 
MARTIN, LAURENCE R., La Jolla, Chemistry 
NASTEBS, MILLICENT R., Berkeley, Nicrobl- 
OlWY 
MATTHEWS, JUNG L., Altadena, Physics 
NAUBBB, CRARLES J., Lawndale, Engineering 
NAXWELI,, DOUGLAS L., Clar,emont, Social 
Sciences 
NCDOWELL, EDWARD R., Pasadena. Engineer- 
106 
MCRDYNOLDS, STEPHEN R., Santa Monica, 
Mathematics 
MERI, MARTIN D., Wasco, Engineering 
MIHALAS, DIXITBI N., Los Angeles, Astron- 
3w 
MILDER, DAVLD M., N. Hollywood, Physics 
MILLSTBIN, JERRY, Los Angeles, Physics 
MONTI, STEPHEN A., San Rafael, Chemistry 
WOOERS, CAEISTOPHEI? N., San Diego, Ocean- 
waNw 
bfOoRs, CHARLES B., Albany, Chemistry 
MOI~RIS, WILLIAM 0.. Oakland, Engineering 
MOYNIHAN, CORNELIUS T., San Jose, Chem- 
lstry 
MUNSON, JOHN H., Burbank, Physics 
NEIGHBOB, JAMES E., Walnut Creek, Physics 
NELSON, ANDREW P., Berkeley, Botany 
NELSON, KEITH B., Berkeley, Zoology 
NIVILLID, DONALD E., Los Angeles, Physics 
HIPTO, MICHAEL M.. Los Angeles. Physics 
NOBL% DONALD C.. &tanford;Ea&h Silences 
X!ONNQLL, JOHN P., Santa Ana, Engineering 
PARKER, PB~TER D., Monterey Park, Physics 
PIOAK, LLOYD S., Plco Rivera, Chemistry 
PEAESON, GERALD A., Manhattan Beach, 
Zhemlstry 
JEILLIPS, LOENA N., Berkeley, Zoology 



Pizaso~, ST., MABY B., Belmont, Mlcrobti 
1WY 
PITS~R, RUSSELL M.. Berkeley, Chemistry 
RAPI&%& JIWLBX L.. Palo Alto, Physics 
RENKEN, JAMEE H., Altadena, Physics 
R~YNOLDB, MITCHELL W., Berkeley, Earth 
Sciences 
RICHI& E~NN~TH E., Hollywood, Physics 
RIMRUMAN, EENE~T A., Los Angeles, Blo- 
chemistry 
ROEDER, DAVID W., El Cerrlto, Mathematics 
RONY, PET~B R., Los Angeles, Engineering 
RU~H~ORTH, C!EAI~ K., Stanford, Englneer- 
ing 
SAEGEBAETH, ELLEN I., Berkeley, Chemistry 
SAHYUN. MICLVILLID R.. Santa Barbara. Chem- 
istry - 
SHANKS, WESLEY L., Pasadena, Physics 
SILVQBSTONPI. HAREIS J.. Pasadena, Chem- 
istry - 
SKXDBIOBBI, LIONEL J., Inglewood, Engineer- 
a! 
SMITH, DAVID II., Alhambra, Socinl Sciences 
SNIVELY, FRANK T., Pnsndena, Physics 
SPZXET, WALTEB A., Jr., Pasadena, Engi- 
neering 
STEA, DAVID, Stanford, Psychology 
ST~INOOLD, HAROLD, Santa Monica, Engl- 
neering 
STREET, ROBERT L., Nenlo Park, Engineering 
SUELZLE, LARRY R., San Bruno, Physics 
SUMNEB, PETER R., Granada Hills, Chemistry 
Sue, NIKIO, Fresno, Engineering 
TAYLOR, CHAELES R., South Gate, Phyalol- 
WY 
TAYLOR, ROBERT W., Torrance, Nathematlcs 
TELLER, DAVID C., Berkeley, Biochemistry 
Tz~~za. DAVIDA Y.. Berkeley. Psrchologv 
THIIELE; ALAN G., tncavlllei Engineering 
THOI, DALY W., Sunny Vale, Mathematics 
THOMAS, DONALD, Morgan Hill, Chemistry 
THOMASSEN, KEITH I., Stanford, Englneer- 
iw 
THodEN, VICTOE E., LOS Angeles, Social 
Sciences 
THOBNT~N, ROBERT M., Colfax, Botany 
TUENER, Gsoaoa D., Alhambra, Barth Sci. 
ewes 
VER PLANCK, PETE& La Jolla, Engineering 
VICTOR, JUDITH C., Los Angeles, Social Scl- 
ewes 
VIDAVER, WILLIAM E., Paclflc Grove, Botany 
VILLANUEVA, RICHARD C., San Fernando, 
Mathematics 
Vtnses, Gzono~ C., Pasadena, Engineering 
WAONER, TEREY J., Albnny, Engineering 
WATTERS, GARY Z., Chico, Engineering 
WEIL, JON D., Davis, Genetics 
WEIL~R, JOAN H., Jr., Berkeley, Botany 
WEILL, DANIEL F., Berkeley, Earth Sclencet 
WEINSTEIN, SANDBA, Los Angeles, Math. 
ematics 
WERSEL, ORTWIN A., Los Angeles, Chemlstr] 
Wro~aY, NEIL N., Berkeley, Mathematics 
WILLEXSEN, ELEANOB W., Palo Alto, Psy 
chology 
WILLIAMSON, ROB~ET I%, Albany, Nathem& 
1CS 
WILLIS, EDWIN 0.. Berkeley, Zoology 
WILSON, WALTEB I)., Berkeley, Englneerln# 
WIRTH, JAAC~E F., San Francisco, Mathe 
matlcs 
WITTE, ALFRED I%, Jr., Bedwood City. En 
glneerlng 
WULBF, DANIEL L., Arcadia, Chemistry 
POUNB, RAYMOND G., San Fran&co. lngl 
neerlng 

PURA, HAROLD T., Pasadena, Physics 
ZISE, STANLEY H., Stanford, Engineering 

Cooperative Graduate 

ACKERMAN, CEIA~L~S D., Los Angeles, Social 
Sciences 
ANDERSON, WNALD W., Van Nays, Natke 
matlcs 
ATKINSON, RALLY, III, Palo Alto, Physics 
BALL, RALPH W., Glendale, Mathematics 
BOHN. ROBERT K., Sebaatopol, Chemistry 
BOTTOWI, GARY L., Los Angeles, Chemistry 
BROWN, MILANCTHON S., Stanford, Chem- 
istry 
BUCHHOLZ, Jza~n R., Albany, Chemistry 
BUTERA, RICHABD A., Albany, Chemistry 
CALFE~, ROBEUT C., Los Angeles. Psychology 
CARTEB. BENJA?~IN P., Berkeley, Nathe- 
matics 
CAUL~Y, JOSEPH M., Pasadena, Physics 
CEBESIOTO, SHIRLEY, Anaheim, Social Scl- 
ences 
CHONO, DELANO P., San Francisco, Chem- 

&%HIARELLA. NINO B.. Los Angeles, Social 
Sciences 
COCIVE~A, MICHAEL, Los Angeles, Chemistry 
COHION, DAVID El., Berkeley, Psychology 
Coo~aa, HABRI~ON R., La Nirada, Englneer- 
iw 
DAVIES, IRVEN W., Jr., Reedley, Chemistry 
DELAY, GARY W., Menlo Park, Rnglneerlng 
EAKIN, DAVID M., Berkeley, Physics 
GBIRONIMO, JOSEPH. Dixon, Botany 
GRAQQ, WILLXAY B., Jr., Los Angeles, Math- 
ematics 
GRONEU, GABRIEL F., Los Angeles, Englneer- 
m 
GROSS, FLETCHER I., La Canada, Mathe- 
matics 
HALOS, ALFRED W., Pasadena, Mathematics 
HALSETH, MABTIN W., Walnut Creek, En- 
glneerlng 
HALSTEAD, SALLY, San Diego, Mathematice 
HANSEN, HENEY K., Berkeley, Astronomy 
HARTMANN, RICHAED W., Santa Monlea, 
Genetics 
HBIATH, JANES M., San Francisco, Mathe- 
matics 
HINICH, NIULVIN J., Menlo Park, Mathe- 
matics 
HOWARD, CHARLES M., Los Angeles, Mathe 
mutics 
JANTSCHER, GERALD R., Fontana, Social 
Sciences 
JFIWETT. ROBERT I.. Venice. Mathematics 
KENNEDY, ROBERT p., La Canada, Engineer- 
ing 
KITTLQ, PAUL A., Berkeley, Chemistry 
KLEIN, HARVEY 8.. Berkeley, Chemistry 
Kruss, ROBERT L., Upland, Mathematics 
LACY, CURTIS El.. Angwln. Physics 
L~IBOVITZ, SARANIU G., Paclllc Palisades, 
Anthropology 
LOCKA~D, ROBERT B.. Bakersfield, Psychology 
LUMPKIN, OSCAB J., Los Angeles, Physics 
Mncm, PATRICE M.. Palo Alto, Engineering 
MAR, RAYMOND W., San Francisco, Chem- 
istry 
NANQO. FRANK D., Stanford, Chemistry 
MASTERS, GILBEET M., Los Angeles, En- 
gineering 
MOCRIZUKI, Hoadclr Y., Madera, Mathe 
matics 
NAZARO~, G~ORQ~D V., San Francisco, Chem- 
istry 
NPARINO, JAMES C., Enwthome, Physics 
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NxLson, &fATS C.. San Diego, Englneerlnl 
NOBDTVIDT, E~NN~TE L., Jr., Redwood City 
PhyelCS 
NOnnxs, JAMICS A., Berkeley, Chemletry 
OLYSTED, JOHN D.. Riverside, Biology 
O’NALWY, NICHA~JL H., Agonra. Social Scl 
ences 
OSWOD, CEARLlls F.. Berkeley, Nathematlcc 
OUSILL~~T~, ROBERT J., Albany, Chemlstq 
PABRBIP, ROBERT A., Nonterey Park, Aztron 
omy 
PATTIIRSON, JOHN D.. Berkeley, Englneerlnl 
P~T~Es~N, CARL F., Geyzervllle, Earth Scl 
ences 
RICHAI~US, WILLIAM R., Atazcadero, Chem 
istry 
RIDER, DANIIIL G., Santa Ana, Nathematlcr 
Rxoos, ARTHUB D., San Bernardino, Blo, 
chemistry 
ROB~ETSON, JAMES C., Santa Barbara, En 
glneerlng 
RO~LOS, EDMOND C., Granada Hills, Phyzlcr 
Ruzc~s~. MICHAzt R., Pasadena, Engineer 
in&t 
SKAEDA. RALPH V.. Jr., Covlna, Nathematler 
Sonns, NICIIAIIL E., Palo Alto, Biology 
SPAID, FEANK W., Altadena, Engineering 
STARK, HABOLD M.. Glendale, Nathematlcs 
STAUNCH. P~T~B H., Palo Alto, Earth 
Sciences 
STIILMAN, DAVID, Berkeley, Chemistry 
THACHIB, PHILIP D., Orlnda. Physics 
TE~OIJALD, WILLIAM L., Los Angeles, Botany 
TIIUISS, FBANK B., Palo Alto, Nathematlcs 
TQCKIB, VANCE A., Los Angeles, Biology 
Wmrss, ROBIIBT J., Empire, Mathematics 
W~ISS~NBIURQ~E. STEIN, Mountain View, 
Engineering 
WILKINSON, JOHN F., Sausallto, Mathematics 
WINN, WILLIAM P.. Arcadia, Physics 
YALII, IRL K., Berkeley, Mathematics 

lucnmer Fellowships for Graduate Teaohtmng 
Assistants 

CHIAPPINO, L~~BAN M., San Jose, Zoology 
COCCHIABELLA, NINO B., Los Angeles, Social 
Sciences 
COSTANZA, JAIIES L.. Nartlnez, Engineering 
BIIUS, STANLII~ S., Loa Angeles, Earth 
Sciences 
BLACK, STUABT E., Los Angeles, Mathematics 
Bran. Haavs~, Culver City, Earth Sciences 
C~APO, LAWBBINCB Y., Porterville. Chemistry 
DAVIS, BBIANT L., Culver City, Earth 
Sciences 
DAVIS, HUNBY W.. 
matlcs 

Beverly Hills, Nathe 

DSWOL~, NABY Y., San Narlno, Chemistry 
FICKES, QABRY N., Oakland, Chemistry 
IfOST~II, 
Sciences 

EDWABD M., Campbell, Social 

FBANKLIN, STANLEY P., Los Angeles, Nathe- 
matlcs 
(~;;~;T;‘~JoAN J., Berkeley, Botany 

Sciences ’ 
E~NJDST H., Norwalk, Earth 

GLUSKOT~B, HABOLD J., Berkeley, Earth 
Sciences 
GRIFFIN. JAMU~ R., Wateonvllle, Botany 
HADLEIY, ELY~B B., Santa Barbara, Biology 
HALPQBN, JAMES D., Berkeley, Mathematics 
HALSTDAD, SALLY, San Diego, Nathematlce 
HaBvnh Lm L., Los Angeles, Earth Sciences 
HIIATE, ALAII G., Palo Alto, Physiology 
JUNKER, LEROY V., Pasadena, Nathematics 
RnDrop6 LIoNsn 0.. Santa Eonlea, Biology 
Knuss, B~BEXC L., Upland, Mathematics 
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LAWB~NC~, JOHN IT., Oakland, Zoology 
NcKzs, EDWIN H., Berkeley, Earth Scleneez 
MEEKEB, LOB~N D., Redwood City, Nathe- 
matlcs 
NKITZ~UB DABRXL E., Sallnas, Engineering 
NOCHIZUKI. HOBAC~ Y.. Nadera. Yathematlce 
Nowmf, LEON, Mountain View, iKathemat1~& 
O’CONNOU, PATBICK D., Oakland, Zoology 
PABKINSON, MICHAEL T., San Francisco, 
Physics 
Pz~z, JACQIIIIS J., Loa Angeles, Nlcroblology 
PITYAN, PAUL N., Jr., Castro Valley, Botany 
SWANSON, JOEN R., Albany, Botany 
SWANSON, TEBBY B., Palo Alto, Chemistry 
TYLIR, JAIIES C., Stanford, Zoology 
VASILBVBKIS, JANIS, Mt. Hamilton, Chemle- 
tw 
ROISQN, BENJAMIN A., Berkeley, Nathe 
matics 
Rows, NARY E., Sacramento, Zoology 
RYBB, JOHN V., Palo Alto, Mathematics 
Wz~zit, GERALD I., Los Angeles, Social 
Sclencea 
WBISSBEE~, BYRON G., Los Angeles, Earth 
Sciences 
W?JBTH~IX, JANE A., Stanford, Psychology 

Postdootoral 

AUGUST, G~EALD, Berkeley, Physics 
BACHYBITA, PAUL, San Francisco, Physiol- 
WY 
BLAT~NZE, ROBEBT J.. Los Anzelea Mathe 
matlce - 

- . 
BBANTON, DANIEL, Berkeley, Botany 
BBMLEB, BOBIS, Berkeley, Englneerlng 
BBOS~MIIB, RONALD W., Oakland, Blochem- 
Istry 
BROWN, LOWELL S., Vlsalla, Physics 
D~Av~B, BASCOM S., Jr., Palo Alto, Physics 
DUPFY, WILLIAM T., Jr., Santa Clara, 
Phvnira 
DASTMAN, JOHN W., Berkeley, Chemistry 
En~zas, VEBNON J.. Berkeley. Phvslcs 
DMBSIE~ ROB~BT W;, Berkeley, Botany 
DMEBY, THOYAS F., San Anselmo, Biochem- 
stry 
INBI~ET, JAUS T., San Diego, Zoology 
?ISH, ROD~ET A., Los Altos, Astronomy 
70x, RAYMOND, Oakland, Physics 
JLAS~L, JAY A., San Diego, Chemistry 
~ODDAED, Joel D., Albany, Engineering 
:OBDON. NALCOLX S., Paclflc Palisades, 
?hysiology 
JBEzNBzBGI, NAEVIN J., Berkeley, ?&the 
natlcz 
IANLGN, NABY 8.. Berkeley, Blochemlatry 
IAY~S, ROB~BT Q., Berkeley, Physics 
-I~AUST, JOHN Ill., Pasadena, Chemistry 
Izxn, Gzo~om E., Pasadena, Chemistry 
IOWIP, PAUL W., Paaadena, Astronomy 
II~N, JOHN A., Stanford, Engineering 
avINz, WILLIAX N., Beverly Hills, Aztron- 

my 
JAY, EDWARD J., Berkeley. Anthropology 
JORDAN, PEDTEB C., Los Angeles, Chemistry 
KAEAKASHIAN, MAB~N~ W., Los Angeles, 
Biochemistry 
KRAUSIQ DALY C.. Lakewood, Oceanography 
LIN~R~L, JEBBY B., Pasadena, Biochemistry 
~BBACH, RAYMOND L.. Los Angeles, Physlez 
~I~DEONN~AU, CHABLIS El.. Monterey Park, 
Ihemlstry 
PINCUS, PHILIP A., Albany, Physics 
R~WL~GLE, LANNT L., Ventnra, Chemistry 
~IIODIIS, ROB~ET S., Stanford, Physics 
RICHABDS, ELY~U G., Berkeley, Blochemlstry 
3CHMITz, FzAxCIU J., Berkeley, Chemistry 



I 1, 
I 
: 
. 

4 I 
T 
1 c 5 I 

3 7- i 

I I’ rl . 

Scow& Pmmt L., La Jolla, Phyafcr 
SPMKS, MABSHALL S., Jr., Berkeley, Physics 
Suxenwrzxi. JOUN W.. Escondido, Medical 
Sciences - 
WILSON, BBAYTON F.. Berkeley, Botany 
WURT~LZ, Momo~ Q.. Santa Monica, Mete- 
orology 
ZALKIN, EOWABD, Davis, Biochemistry 
ZIMMSIBMAN, JACK M., Woodland Hills, 
Mathematicz 

GentOr PO8tdOCtOrat 

ADAMSON, A.BTHUB W., Los Angeles, Chem- 
istry 
BALLOU, CLINTON 1.. Berkeley, Biochemistry 
CHEBNOBB, HIDBMAN, Stanford, Mathematics 
COHN, MELVIN. Stanford, Biochemistry 
COAIBPY, ANDBEW L., Los Angeles, Psy- 
chology 
CVPPS, PunsY T.. Davis, Physiology 
QnAsza, I)ONALD A., Berkeley, Biophyslce 
GBOSSMAN. LAWBINCID Id., Berkeley, En- 
glneerlng 
HAHN. ERWIN L.. Berkeley. Physics 
JEND~N, DONALD .J., Los Angeles, Biophysics 
KIN~BZCK, JAMES B.. Jr., Riverside, Botany 
KLINE. STPPBEN J., Stanford, Engineering 
Kareoz~, A~zx D., Riverside. Social ScienceS 
NILSON, CmarmNs A., Loe Angeles, Earth 
ScIencea 
Nonzs, ROBERT W., Stanford, Medical Scl- 
enees 
PBAUsNITz, JOHN M., Berkeley, Engineering 
RABYUS~EN, JOHN O., Jr., Berkeley, Physics 
SCOTT, ROBERT L., Los Angeles, Physics 
STUMPB, PAUL K., Davis, Biochemistry 
WRITE. R. STIPHEN, Berkeley, Physics 

Elatence Faculty 

ACOSTA, ALLAN J., Pasadena, Oceanography 
BIINSON. RUSSELL V., Long Beach, Mathe 
matics 
Boos, Wzn Lzwls, Jr., Chico, Physlcz 
Bornma, WILLIAM IO., Upland, Physics 
CLIBWABD, Ror G., Lancaster, Biology 
COLE. FEANKLTN W.. San Jose, Meteorologl 
GABB&, L~ST~B H., Sacramento, Engineer 
Jw 
GLEN, WILLIAM, San Mateo, Earth Science1 
FU~ssao, C. J. A., Jr., Riverside, Mathe 
matics 
HANIS, TED L., Azusa. Botany 
HOLTZ, WALTEB E., San Dimas, Engineerlne 
INOLIS, STUABT J., Berkeley, Qeneral Scl 
ence 
JONES. D~NLAN F., Santa Clara, Englneerini 
LOCKLQY, J~AN~TTIU 1.. Oakland, Mathe 
matlcs 
LONG, ROBERT W., El Camlno, Blochemletrl 
MAYBURY, ROB~BT H., Redlands, Chemistrl 
MILL~B, JACK C., Clareruont, Physics 
MONZQOMEBY, DAVID H., San Dimas 
zoology 
O’BBIEN, SE. MAEI~ T., Belmont, Biochem 
istry 
PHILLIPS, BIDWIN A., Claremont, Botany 
PUTHDB, RONALD E., San Jozs, Mathematic 
RICFUBDSON, NML A., L~s ADgeles, En 
gineering 
SCHULTB, Cz~rza W.. Long Beach, Physic1 
SHACKLET& ROBEBT L.. Fresno, Physics 
SICIJIAE, GPOBO~ M., San Jose, Englneerlnl 
VDNUTI, WILLIAY J., San Jose, Engineerim 
WILLIO, DAVIS I*, Fullerton, Genera 
SClWCO 
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lummar FMOW8htpo for Bsoandar# Bahool 
‘eachers 
LNSON, HnBBIBET F., Ventura, Mathematics 
IDE&IAN, ROBERT DAVID, Walnut, Zoology 
~LOSSEB, JOHN E., San Dlego, General Sd- 
nce 
~R~IILI~B, Ro~%?B B., Oakland, General Scl- 
‘ace 
WDNNAN, SE. M. ELAINIO, San Rafael, C&n- 
!ral Science 
~BYANT, HABUY DELWYN, Davis, Zoology 
JLABE, BUBNXC~ V., Bakersfield, Mathemat- 
es 
:O&~BUNS, SB. Y. VICTOBIA, San Francizco, 
3lochemlstry 
DAVID, IBA A., Brea, General Science 
GNYAUT, JESSIE J~brma, Dorris, Mathematics 
FASSELL, GEUALD N., Culver City, Botany 
?mLD&fAN, BI?XNA~D, Canoga Park, Math@- 
naticz 
~A~TNEY, Sn. ELQANOB M., Belmont, Zoology 
3u~s~nzau, STANLDY E., Pasadena, Biology 
EAINLINI, VAN KmITH, San Bernardino, 
3101ogy 
~ABDEN, WILLARD W., El Segundo, Zoology 
B~OJI, RONALD R.. Reddlng, MathenIatice 
EEBhtSMmIEB, KENNETH R., Bakersfield, 
Zathematlcs 
YYATT, H~BPXAN R., Los Angeles, Mathe- 
natics 
IOHNSON, VUI~INIA MA% Monterey, Mathe- 
natles 
KABLIN, SOL ALL~QN, Reseda, Botany 
KIF~B, JACK RUDOLPH, Van Nuys, Mathe- 
natics 
KILPATBICK, Jzozarn, Berkeley, Mathematics 
LAUB~UNZANA, LOUIS G., San Diego, Biology 
MA~NUSSON, LLOYD N., La Mlrada, Chem- 
lstry 
NBLSON, CARL C.. Sanger, Biology 
PABIX~B, JOHN O., Palo Alto, Mathematics 
E~SHBOBD, SB. M. Roan D., Oakland, Math?- 
matlca 
SZAmxY, BEBNABD E., San Bernnrdlno, 
zoology 
SI~BEBT, Mn~~ar M., Freano, Mathematics 
T~EITMAN, STANLEY S., Colton, General Sci- 
ence 
z;za HMSP JOHNBION, BakerfMeld. Math- 

yo;lz, CHABLIS OWN, Manhattan Beach, 

W~~DEIUD, ROS~BT JAYmS, Sntter, General 
Science 

COLOBADO 

OLraduate 
BAKDB. M. MICHELLE, Boulder, Zoology 
BABTH, T~IRo~~B#~ J.. Colorado Springs, 
Mathematics 
CLABK, Lowznn E., Fort Collins, Engineering 
COBNWALL, JOHN M., Denver, Phgslcs 
DAILEY, DIXIE L., Lakewood, Genetics 
Drswmn, CLAB~NCB F., Jr., Pueblo, Engineer- 
ing 
QBAUE, DENNIS J.. Wheat Ridge, Engineering 
HAWLEY. CHAELW C.. Lakewood. Earth 
Sciences 
H~ATECOCK, CLAYTON H., Boulder, Chemintry 
IBWIN, HIUNBY J.. Denver, Anthropology 
KJELDOAABD, EDWIN A., Brush, Chemistry 
KBIIDQEB, HENBY A., Denver, Mathematics 
MCKINNIS, RALPH W., Boulder, Mathematics 
PnxmN, JAMES 8.. Loveland, Engineering 
SHKDB, Gzoaaz D., Golden, Chemistry 
STONE, GlloBQm T., Cowdrey, Earth sdenc8a 
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T~TT~YER, ELOUIS~ S., Denver, Genetics 
WEBB. QEO~QIU D., Denver, Physiology 
WISEMAN, JOHN R., Boulder, Chemistry 

&operative ffraduate 

BIBKY, CARL W., Jr., Fort Collins, Zoology 
EBN, DDNNIS C., Ault, Physics 
FBANK, ERNEST C., Fort Collins, Agrlcultura: 
Sciences 
QOLD, ANN, Qreeley, Zoology 
HOCHMUTH, ROBEET M., Denver, Engineering 
SamLy, ALAN L., Boulder, Dnglneerlng 
WAOMAN, JAMES, Denver, Chemistry 

Nbmmer Fellowsh~pge jor Graduate Teach&# 
Aseietantr 

CONNOR, JON J., Boulder, Earth Sclencef 
QOLD, ANN, Greeley, Zoology 
MCCOY. CLABENCE J.. Jr.. Boulder, Zoology 
OVECIIKA, CHAELOTT~ A;, Pueblo, Chemistry 
BAMALEY. LOUIS. Boulder. Chemlstrv 
SCHMIDT,. GERALD D., Greeley, Zo&ogy 
SCEMITZ, EOQEN~ H., Boulder, Zoology 
YOUNQ, TIMOTHY hf., Denver, Physics 

Poetdoctoral 

Am, JOHN D., Jr., Littleton, Chemistry 
SNYDIPB. GILBEBT B.. Denver. Medical 
Sciences 
SALZMAN, FREDA. Boulder, Physics 

Sdenoe Faculty 

BRIQQS, WILLIAM 1.. Boulder, Mathematics 
BIJDAK, ABAM. Fort Collins, Engineering 
GLESS. GI~oR~~ E.. Jr.. Boulder. Enulneerlnc 
Glrosm; LUCIUS T, Colorado SPrlngs, Earth 
Sciences 
MOODY, MARTIN L., Jr., Boulder, Engineering 
WOLPP, EENEST N., Fort Collins, Earth 
Sciences 

lgummer FelZoweMpe for Beoondary Bohool 
Teachers 
BAK~E, CLAUDXI KENIIIETH, Englewood, Gen- 
eral Science 
BLUBAUOH, HAROLD E., Aurora, Chemistry 
J~~VBYES, JAMES A., Denver, Mathematics 
MORRISON, ROBERT G., Denver, Physics 
STIWN, MARSHALL T., Meeker, Earth Sciences 

CONNECTICUT 

Graduate 

BALDWIN, DAVID E., West Hartford, Physics 
CARLBTON, EDWARD J.. Jr., West Hartford, 
Psychology 
CAEBOLL, VEBN, Cambridge, Anthropology 
D~LLAED, JOHN D., New Haven, Physics 
DUNNINQ, JOHN R., Jr., Sherman, Physics 
FLYNN, QEOR~~ W., Jr., Hartford, Chem- 
istry 
FULTON, WILLIAM E., Darien, Mathematics 
GABVEY, GERALD T., New Haven, Physics 
GAUTHIE~, HOWARD L., Jr., Merlden, Social 
Sciences 
JOHNSTON, JOAN El., Ansonla, Zoology 
KENNIDDY, STABRIUTT C., Gullford, Englneer- 
ing 
KLPJY, RONALD J., New Britain, Earth 
Sciences 
LABIN~, PATEICIA A., Somers, Zoology 
LASKIDP, BARRY hf.. West Hartford, Astron- 
omy 
L~BMAN, STQV~N H., Hartford, Physics 
YA~ID, RONALD M., New Haven. Chemistry 
hfASS0, JOSsPH F., Darien, Physics 
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MCCOBD, MICHAIIL C., New Haven, Mathe 
matics 
MEBMIN, JOglL L., New Haven, Mathematics 
MUBCH, ROBEET E., New London. Englneer- 
iw 
NsWsOM, GsMLD H., New Fairfield, Astron- 
omy 
PALMEB, PAUL, New Haven, Chemistry 
PsAss, ROQEB W., New Britain. Zoology 
RUNNELS, LYNN K., Seymour, Chemistry 
SHAMROTH, STEPI~PN J.. West Hartford, Eu- 
glneering 
SHIsLus, ROBEBT Ed., Jr., Darien, Earth 
Sciences 
SUPLINSKAS, RAYXOND J., Hartford, Chem- 
istry 
To% LOUIS E., Easton, Engineering 
TURBO, NICIX%AS J.. Jr., Middletown, 
Chemlstrv 
%~IERSTEDT, JOHN P., New Haven, Agrl- 
cultural Sciences 
WALLACn, JOI~N R., New Haven, Mathematics 

Oooperative Graduate 

BRANDT, RICHARD G., Bristol, Physics 
DIMMOCK, DAVID K., Waterford, Engineering 
DIMMOCI~, JOHN O., Branford, Physics 
FBEIDDMAN, DANIEL Z., 
Physics 

West Hartford, 

Kssnass, JANE A., Darien, Earth Sciences 
MCDONALD, JAMES R., Wllton, Social SCI- 
3nce* 
MousLL. MICHAEL, New Haven, Englneerlng 
PsaK1Ns, FEANCIS W., Jr., West Hartford, 
Physics 
QWEET, MERRILL H., Stows, zoology 
DaIANO, Gso~Qro A., Waterbury, Physics 

fkmmer FellowahOa lor Graduate Teaching 
Pasistants 

BOCCALATTQ ROSEMARY L., Hartford, Blo- 
zhemlstrv 
JATHEY, WADHI T., Jr., Branford, Englneer- 
IU 
LIPMAN, Psrlpa W., Cannondale, Earth Scl- 
!nce* 
Ft;;s, MAITLAND, Jr., New Haven, Chem- 

KIRA%ES, JANE A., Darien, Earth Sciences 
YCCALLUM, MALCOL~~ E., Burlington, Earth 
Jciences 
~)B;oTSKY, RICEABD S., Coventry, Chem- 

)srdSBY, ELIZABIDTH L., Nlantlc, Psychology 
3TANLsv, RoLFs S., Cheshire, Earth Sciences 

GRAHAM, JOHN D., New Haven, Chemistry 
ZUINTON, ARTHUR R., Hamden, Physics 
VERMIN, N. DAVID, New Haven, Physics 
WATTS, HAROLD W., Cheshire, Social Scl- 
bnces 

loienoe Faculty 

BDBILMAN, RAYMOND B., New Haven, Engi- 
leering 
CAT%, LnwIS, Storrs, Chemistry 
IESCHOVSKY, HIPLINID, Storm, Mathematics 

lummer Fellowahipr jar Beoondarp Bohool 
.‘eaohere 

B~BuB~, SB. CLAIRE P., New London, Biology 
CAPPEL, DAN, Wilton, Botany 
CABLOW, CHESTIPB D., Brauford, Mathe- 
aatics 



Dr BLA~I, Sa. ST. hf. ANTIMONY, Stamford, 
Biology 
OUILBAULT. SB. ST. Lncr~Lm, Stamford, 
Mathematics 
PO~LL, JOHX J., Clinton, General Science 
STON& QMBQ~ NOBTON, Lekeviile, Mathe- 
matics 

DELAWARE 

Uraduate 
DAY, BENJAMIN D., Newark, Physica 
JORDAN. DAVID M., Wilmington. Chemistry 
KINQ, MEBRILL K, Claymont, Engineering 
IAJOMIS, HieIGJCHmL H., Jr., Wilmington, En- 
gineering 
TIJBN~~, LAUBA H., Wilmington, Chemistry 

Cooperattue Graduate 

BOLLIN~EXX, ROB~BT E., Newark, Engineering 
CAICHUSTQB, RICHARD, Wilmington, Mathe- 
m&ice 
H~INDIEL, NBID D., Newark, Chemistry 
HYNss, THO?~AS V., Wilmington, Physics 
SCHULTZ, ABRAHAN, Felton, Physics 
Wmsra. CAROLYN J., New Cnstle, Zoology 

gunmer FeRowehipe For Graduate Teaohtng 
Aeetetantr 

BEY~YEQEB, DONALD, Newark, Chemistry 
BRAD, HABOLD E.. Newark, Engineering 

f3ummef Fellowships for lecondary Bohooi 
Teachcrn 
YAHAN, RALPH EUQDNPI. Seaford, Mathe 
matlcs 
MITCHQLL, MO. FEANCNS DQ SAL~J, Wllming 
ton, Biology 

DISTRICT OF COLUMBIA 

Gfaduate 

BULBLET, DAVID A.. Social Sciences 
DABLQP, JOHN Id., Psychology 
EA~Y~N, WILLIAM B., Mathedlatics 
FISAEB, Gso~on W.. Earth Sciences 
HAPMAKJIE, RICHARD W., Physics 
MACNAMABA, JOHN P., Zoology 
MUCK~NTEIALE~B, FL~~IAN, Zoology 
MUNBOB, MARIAN H.. Botany 
MYERS, OAEDINEB H., Chemistry 
RINUHABT, Qro~os 8.. Mathematics 
SQNTUBIA, STIDPEBN D., Physics 
SHDPLET, LAWB~NCD C., Physics 
WILSON, K~DNT R., Chemistry 

Oooperattve Graduate 

BIELLY~B, ELISABETH H., Zoology 
QILLILLAND, KIYY E., Engineering 
GOLAB, TBOYAS J., Engineering 
GBAY, CHAEL~S A., Engineering 
MAELOW, ADDICKS R., Physics 
YOUNO, FRANK c., Physics 

Bummer PellowcsMpe joor Graduate Teachln 
Arsietante 

BARNHART, J~mss W., Blochemlstry 
FDLTON. RONALD H., Chemistry 
YUNBOE, FABIAN H., Botany 
PEIBOB, DONALD B., Zoology 

oetdootoral 

OLLER, ANN, Blophyslcs 

dof Poet&ctoroZ 

NOW, OEWIlQm A., Phyeles 

oietwe Faoulty 
si&ouso~, LLOYD N., Chemistry 

ummef FeZkmehlpe jor geoondary &hool 
‘eaoherr 

‘BITSC~, SB. MABY CLAII~, ~i010gy 
IAWRY, MAsaAEsT H., General Science 
ICK~PON, BBO. EUQIONIO PETER, Chemistry 
ICNABB, Sa. M. DIO SALES, Mathematics 

‘LGRIDA 

Waduate 

LSH, MICBA~L E., Punts Gorda, Mathe 
ontics 
ABANDON, NANCY E., Tampa, Blochemletry 
!OBB, JOIIN I., III, Tallahassee, Mathematics 
~JTKO. MICEAIUL P.. Miami Beach, Mathe- 
oatice~ 
ICAOLS, RONALD J., Nnples, Earth Sciences 
rooie~. JOSEPH 5.. Pompano Beach. Chem- 
0trY - 
3nnsmss. RANDALL L.. Tallahassee. Esrth 
gclences . 
XABVQY, CHABLIS M., Atlantic Beach. Math- 
!matice 
XOWAED, JAMES H.. III, Daytona Beach, 
Earth Sciences 
iONSIS, JANET G., Vero Beach, Chemistry 
KLAQ~~, KARLEN~ C., Ft. Lauderdale, 
Physics 
KUHN, HARLAND L., Hawthorne, Engineering 
RUNT., &WIN D., Jr., Miami Shores, Chem- 
istry 
LANBEBT, J~%RT R., Llve Oak, Engineering 
MINNICIC, JOHN H., Gainesville, Mathematice 
NIALY, DAVID L., Sarasota, Chemletrp 
ROBIPRTS, CHABLES S., Minml, Physics 
SCHAAF, HONEY D., Lnke Wales, Physics 
SAOLTES, ROBERT S., Galneeviile, Engineer- 
ing 
STABCK, WALTBIB A., II. Miami, Biology 
TEIPLPITT, MELVIN IO., Tnllshassee, Engi- 
neering 
WALKDB, LORAN H., Jacksonville, Blngl- 
neerlng 
WELLS, JOHN C.. Jr., Winter Haven, Physlce 

CooperatCe Graduate 

BBOWN, THOMAS V., Ocaia, Psychology 
GOODDKAN, Ron W., Lakeland, Mathematics 
HOLMES, Dono~As, Venice, Psychology 
LADO, F~~JD, Tampa, Physics 
LGCAS, THOHAS R., Tampa. Mathematics 
LUNDBERQ, GAIL K., Orlando, Soclsi Sciences 
L~ssir, AMELIA J., Tamps, Social Sciences 
MAILY+N, JAYYIS C.. Gainesville, Engineering 
MCKINLEY, MABVIN D., Gainesville, Engi- 
neering 
SCHAPIBO, HAUBI~TY~ C., Miami, Biochem- 
lstry 
SHANPIN~, LAWBENC~ h, Oeala, Mathe 

matics 
SMITH, DOUQLAS B., Qsineavffle, Emgineerim3 
WHITID, HELIQN L., Penseeois, Psrchoio~ 
WHITTE~~, Jmaar L., Bartow, ChemLtry 
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Bummer Fellowship8 for Graduate Teaching 
A&eta&e 
ALLIJN, TED T., Miami, Zoology 
BBLBHID, JOHN F., Miami, Biology 
BINNBTT, CARL M., Panama City. Mathe 
matlcs 
BBILL, BAEL, Mlaml, Chemistry 
FACKLAM, RICHARD R., Tallahassee, Micro 
biology 
QOLD~TEIN, JUDITH F., Miami, Psychology 
QOODMAN, ALAN L., Miami Beach, Chemlstm 
HI(IBB~, PAUL N., St. Petersburg, Astronomy 
INSEL, AENOLD J., Hollywood, Mathematia 
MABCIJLI, ALVIN B., Miami Beach, Chemietrj 
SELD~N, JOHN, Coral Gables, Mathematics 
STBICKLAND, MILDB~D, Brlstol, MlcrobiologJ 

PortdoctoraZ 
BOND, FIZlDlaICR T., Tavernler, Chemistr) 
CARROLL, JOHN D., Jacksonville, Psycholoa 
MAWIN DONALD A., Dunedin, Biology 
SCHUSTEBMAN, RONALD J.. Orange Park, Pay 
chology 
WOOD, RICHABD F., Gainesville, Physics 

Science Faculty 
BROOK& HAXOLD K., Gainesville. Earth 
Sciences 
LGEENSBIN, Falp~ J., Jr., Gainesville, Mathe 
matics 
MAYER, THOMAS Cl., Ft. Lauderdale, Biology 
RIGID, CHARLES R., Tampa, Chemistry 
SIIAFFIUR, CHARLEB V., Gainesville, Engineer 
1w 

Bummer Fellowship8 for Becondarg Bohooi 
Teachers 

ABDOIN, BBO. MICI~A~L D., Miami, Biology 
BBOU~~~, BETTY JIAN. Vero Beach, Biology 
CAMPBXILL, ROY F., Ft. Lauderdale, Biology 
EIN~M, GloaALD EUQENP. Melbourne, Bio. 
chemistry 
FAaBfI0R. Jon ALLDN. Panama City, Botany 
HAYQOOD, AUSTIN NI~BOD, Sarasota, Math- 
ematics 
MABTIN, JOEL MANN, Key West, Biology 
MO~B, PAUL B., St. Petersburg, Mathematics 
O’BXIIDN, L&LAND M., Summerfleld, Biology 
WHITTON, ETTA MAXI, Tallahassee, Mathe 
matles 
WOOLEVIUb JOHN D., Sarasota, Biology 
WOBTAINQTON, CAROLYN B., Miami, Mathe- 
matlcs 

QEORGIA 

Graduate 

BEAMBUPT, Jmaan E., Smyrna, Mathematics 
D~LANY, VINCENT M., Atlanta, Physics 
FXI~BIE, 
Sciences 

VIRCNNIA W., Augusta. Medical 

FLOYD, MIDDLETON B.. Decatur, Chemistry 
HALL, ZACH W., Atlanta, Physiology 
HARBIS, GBADY W., Atlanta, Engineering 
HaLLlaY, EDWABD R., Jr., Atlanta, Engineer- 
ing 
MOEQAN, WILLIAY J., Savannah, Physics 
SHIPATE, JOHN E., East Point, Chemistry 
SULLINB, WALTBIB R., Jr., Atlanta, Psychol- 

%&B. SANDRA D., Arlington Botany 
WOODS, ROBERT C., Atlanta, Chkmlstry 

Coopwattve G-raduate 
Am~magON. WYATT W., Brunswick, Qenetics 
BUmIC& ROBPET O., Decatur, Mathematics 
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FEAHM, CHARLQS P., Atlanta, Physics 
JOHNSON, ELLIS L., Athens, Mathematics 
LINEBmBQhXt, WILLIAM C., Atlanta, Englneer- 
ina 
M~LLICHALMP, DUNCAN A., Jr., Toccoa, Engl- 
neering 
SACKEE, ROBEBT J., Doravllle, Mathematics 
TBIBEY, CLAUD~P E., Jr., Cummlng, Qenetlcs 

b’ibmmef Fellozcshlps for Graduate Teaching 
Assistante 

HILLlArD, SAM B., Bowersvllle, Earth 
Sciences 
SULLINS, WALTEB R., Jr., Atlanta, Psychol- 
WY 
WALTEB, WILLIAM M., Jr., Athens, Chemistry 

Poetdoctoral 

JOHNSON, CHAaLEs S., Jr., Albany, Chemis- 
try 
PBO~SEB, FRANKLIN P., Atlanta, Chemistry 

senior Postdoctoral 
MAY, QEOR~HI D., Atlanta, Engineering 
VINCBINT, JOSEPH F., Mllledgeville, Chemis- 
try 

Bummer Fellowship8 for &condarg School 
Teachers 
DELOACH, JESSIE C., Folkston, Mathematics 
FLEMINO, MYETLB M., Franklin Springs, 
Zoology 
POLL&a, FRANCINs I., Waycross, Mathematics 
SHARBOCK, RUTH Y., Smyma, Mathematics 
WILSON, MONTINB C., Cartersvllle, Qeneral 
Science 

HAWAII 

Graduate 
GARCIA, RAYMOND A., .4iea. Mathematics 
STORY, ALFRED E., Maui. Engineering 
TAKASHIBIA, HEaBmBT T., Lahalna Maui, 
Chemistry 

Cooperative Graduate 
JAY, BARBARA 8., Honolulu, Physics 
SATO, RALPH I., Honolulu, Physics 
TSUNODA, JOYCE: S., Honolulu, Biochemistry 

Bummer Fellowships for Graduate Teaehbtg 
Aeststante 
MORRISON, CARL R., Honolulu, Anthropology 

Science Faculty 

CHIU, ARTHUB N., Honolulu, Engineering 

IDAHO 

Graduate 

AMUNDSEN, Cr.rvvoa~ C., Pocatello, Botany 
BURDICK, QLENN d., Pocatello, Physics 
CHOULES, GEORGE L.. Twin Falls, Biochem- 
istry 
EVANS, DENNIE R., Alameda, Engineering 
MACU, JACK W., Mullan, Mathematics 
METTEE, DEAN E., MOSCOW, z0010gy 
Mdoar~Y, CAROL J., Twin Falls, Anthropology 

Yooperative Graduate 
SOBISUD, I&ray E., Midvale, Physics 
CONANT, DONALD R., Jr., Caldwell, Chem- 
Istry 
[avINo, GsO~oe B., Moscow, Englneerlng 
WaIQHT, JAMES R., Qoodlng, Chemistry 



Bummer ReUowshipo for Graduate Teaohtsg 
Ascrt8tcwbts 
BRANDC~BIUUQ, JOHN W., Moscow, Botany 
METTEU, DEAN E., Moscow, Zoology 
STECKPIR, RONALD E., Moscow, Zoology 
STIWABT, DONALD G., Pocatello, Mathematics 

Xdence Fa&tg 
BARNIB, WILLIAM P., Moscow, Engineering 
MAXWELL, Lrr M., Moscow, Engineering 

ILLINOIS 

Graduate 
ADAMS, ARTHUR C., Robinson. Chemistry 
ALB~BTS. Bsucn M.. Highland Park, Blo- 
physics . 

- 
ANDEES, RONALD P., Elmhurst, Engineering 
ANQSB, FRANK D., Glen Ellyn, Mathematics 
ARNOLD, RICHARD C.. Chicago, Physics 
Auar. RICHARD B.. Elmhurst. Engineering 
AUVIL, PAUL R., Jr., Wayne. .Phy&cs - 
BACON, PHILIP, Wheaton, Mathematics 
BALDWIN, JOHN E., Oak Park, Chemistry 
BAXN~S, WILLIAM C., Glen Ellyn, Earth 
Sciences 
BEANDT, EARL 0.. Park Forest, Chemistry 
Baoo~s, PHILIP R., Hazel Crest, Chemistry 
Baucn, Lunwro W., Winnebago, Physics 
CALNEK, EDwAan 1.. Chicago, Anthropology 
CAaHAaT, RICHARD A., Evanston, Physics 
Caarsa, JEAN 1.. Urbana, Anthropology 
CHANIOT, GEORQ~ E., Jr., Decatur, Zoology 
COLEMAN, SIDNFJY R., Chicago, Physics 
COLLINS, FBANK G., Evanston, Engineering 
CONDON, JOSEPE H., Evanston, Physics 
CONNOLLY, YVONN~ I., Evanston, Biochem- 
istry 
COPPOLA, PATRICIA T., Greenville, Zoology 
CaarN, ROBERT L., Chicago, Social Sciences 
CUYMINS. JAMES N.. Dix. Botany 
CUUHINQ,~ JAMES T., Chicago, Physics 
DAVIS, MICHABIL M., Peoria, Astronomy 
DAY, MAHLON M., Urbana, Mathematics 
DONAHUE, JACK D., West Chicago, Earth 
Scfences 
DONOVAN, THOMAS A., Champaign, Chem- 
istry 
DonoamaTY, RALPH C., Scott Air Force 
Base, Chemistry 
EDIDIN, MICHAEL A., Chicago, Zoology 
FAHBIY, ROBERT C., Chicago, Chemistry 
FAIRBANKS, GRANT, Jr.. Urbana, Biophysics 
FAY, ROB~BT C., Urbana, Chemistry 
FRANZWJTI, JUDITH C., Chicago, Biochem. 
letry 
FUHIEMAN, SXITH Jr., North6eld, Physics 
GARLAND, JAMES W., Jr., Chicago, Physics 
GaaaaTT, VIRQINIA W.. Champaign. Mathe 
matlcs 
GOLIN, STUART J., Chicago, Physics 
GUSTARSON, R~BEET D., Elmhurst, Engl 
neerlng 
HALPaaN, HnaanBT P., Chicago, Mathematim 
HANOE, Jnrra~~ S., Arlington Heights, Earth 
Sciencos 
HAPP, G~OILQ~ M., EIsah, Zoology 
HOTTINGEU, THOMAS P., Aurora, Blochem 
istry 
HILL, ROBPBT N.. Evanston, Physics 
HOWHI, ROBERT K., Kewanee, Chemistry 
HUDSON, JOHN L., Chicago, Engineering 
HUJIPHB~PS, Toad D.. II, Chicago, ZoologJ 
EUNT, RICHARD L., Chicago, Chemistry 
JOHNSON, ROBIDBT P.. Urbana, Chemmtry 
Joam, ROBEaT B., RaIelgh, Physic8 

JULIAN, WILLIAM H., Wlnnetka, Bnglneerlng 
KEBYICL~, &Ban L., Dundas, Genetics 
[Cansma, LEON F., Wankegan, Chemistry 
KLAND~BMAN, BauclD H., IJ;bana, Chemistry 
KLP~ENT. WILLIAM, ., BensenvlBe, 
Physics 
Ka~~na, SHILWN J., Chlcago, Engineering 
LA ROI, GnOaQl H.. Wlnnetka, Blologr 
LED~BER, CHAFCLIW M., Chicago, Chemistry 
LELAND, KQNNETH O., Chicago, Mathemstlcs 
LnUEa. CONSTANCE J.. Highland Park, 
Mathematics 
LOoAN, ROBnaT K., Chicago, Physics 
LOEYAR, PHO~BP H., Galesburg, Blocheml, 
tv 
LowaY, ST~PHIPN R., Chicago, Biochemistry 
LUBAN, MARSHALL, Chicago, Physics 
MADSEN, WAYNE A., Chicago, Englneerlng 
MAIER, WILLIAM B., II, Chicago, Physics 
MALVIPN, PAUL V., Kingston, Physlology 
MASBBX, JAMES L., Ottawa, Engineering 
MCCOIWICK, NOE~~AN J., Normal, Englneer- 
h3 
McCa~afsfoa. KEVIN M.. Urbana, Mathe- 
matics 
MICHAEL, Joan A., Skokie, Physiology 
MILQEAM, RICHARD J., Chicago, Mathematics 
MULLIN, MICHAEL M., Mt. Carroll, Biology 
MURPHY, Sr. M. NADINE, Chicago, Botany 
MURRAY, WILLIA& Olympia Fields, Englneer- 
iw 
NIIOM~Y~U. GEOEG~ L.. Jr., Lake Forest, 
Englneerlng 
OLCOTT, RICHABD J., Chicago, Chemistry 
PARKMAN, MAaGAanT A., Chicago, SoCisI 
Sciences 
PAT~EBON, WILLIAM J., Kincald, Engineering 
PERON& SAM P., Rockford, Chemistry 
Powsas, RICHARD J., Oak Park, Physics 
PBOST. MAarLYN T., Chicago, Physics 
R~ADEY, DDNNIS W.. Aurora, Englneerlng 
Rnnsn, WILLIAM, Champaign, Physics 
RanM, RONALD G., Glenellyn, Mathematics 
ROWND, ROBEBT H., Chicago, Biophysics 
ROZYCKI, ALAN A., Chicago, Microbiology 
RUCH, LAUE~L A., Bellevllle, Mathematics 
RUST, MILBIOEN J., Chicago, Mathematics 
SACKETT, J~rdns R., Northbrook, Anthro- 
pology 
SCHA~BER, BLMID J., Wlnnetka, Mathematics 
SCHMIDT. LANNT D.. Zion. Chemistry 
SHJOPAUD; HARVEY K., Chicago, Physics 
SEULT, ERNEST E., Carbondale. Mathematics 
SIMON, NANCY J., Lagrange, Physics 
SYITHSON, SCOTT B., Glenview, Earth 
Sciences 
Sonmtnsao, ROGER H., Elgln, Chemistry 
STIBBINQS, JAYQB H., Jr., East St. Louis. 
Biology 
STIPHDN, KEITH H., Evanston, Chemistry 
STEVENS, WILLIAM G., Urbana, Chemistry 
STEUNIC, JACQUELINE D., Evanston, Paychol- 
WY 
SWANK, ROBIOET K., Urbana, Physics 
SWITZEE, ROBUST L., Orangevllle, Bfochemla- 
try 
TOBBIY, ROB~UT A., Urbana, Ylcroblology 
TOTTEN, STANLQP M., Champaign, Earth 
Sciences 
UICBBING, JOHN J., Chicago, Englneerlng 
VALBBIRT, JON R., Harvey, Englneerlng 
VANDQV~LDI, JOSEPH R., Chicago, Mathe- 
matics 
VANSTE~, SUZANNE C., Urbana, Zoology 
VOLT, RICHABD A., Woodstock, Englneerlng 
WAHL. ABNOLD C., Chicago, Chemistry 
WALTHIS. Tnnowam A., Elmwood Park, 
Chemistry 
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WILD% GEOME B., West Chicago. IDneineer- 
fW 
WINDYILLDB, LEE R., Skokle, Physic6 
WOOD, ALLDN D., Palo6 Heights, Hlnglneerlng 
Youno, PHILIP D., Downers Qrove, Anthro- 
PologY 
ZIYYDBYAN, JOHN L., Champaign, Biology 

UooperatCvs (fraduate 

AHBENICIEL, RICIIA~D E., Athens, Physics 
ANDERSON, JOHN, Chicago, Mathematics 
ABNOLD, ROBPBT L.. Chicago, Chemistry 
BIICO, WALTmu 8.. Qlencoe, Physics 
Bm8~1Na8, JOEDAN P., Chicago, Biochemistry 
BBYA, WILLIAM J.. Chicago, Englneerlng 
CL~YPNS, LaWSnNC8 M., Chicago, Chemistry 
COATM, BOBN~T M., Palatine, Chemistry 
CBAIQ, BICEAED A., Urbana, Phyelce 
CROOK, Joamp~ R., Chicago, Chemistry 
DOoLmN, GARY D., Riverside, Physics 
DBUxKN, JOHN S.. Chicago, Botany 
DuDLnY, RICEA~D M., Flossmoor, Mathe- 
math 
WIOL, FBANK J., Chicago, Physics 
QAESNFJB. RONALD L., De6 Plaines, Engineer- 
N3 
QBIFPIN, JOHN R., Du Quoln. Engineering 
Humn. CABL R.. Chicago, Physics 
H8N8X. CHABLES H.. Urbana, Physics 
HOUSTON. Ax,mxANoxu L.. Qaleabura. Yathe- 
matlca . 

-. 
HUSTON, ROB~BT B., Plalnfleld, Biochemistry 
Iwrm~B~xvrm, LEONABD V., Urbana. Chem- 
istry 
JONES, ROBPET M., Urbana, Engineering 
JOBDAN. RoBmRT BI.. Chlcaao. Anthropology 
Kusmu; JACK A. C.; Chicago,. Meteoroio& 
KAs8B. JOHN D., LemOnt, Engineering 
KN~NAN, WILLIAI~ M., De6 Plalnes, Social 
Sciences 
KIMBALL, OBvxLLm F., Chicago, Engineering 
KIBK, FRANK A., Carbondale. Psychology 
LAsAINm, ALPRQD D.. Chicago, Mathematics 
Lmrs, RnssmLL C., Chicago, Psychology 
Lmm, KATHABINm W., Chicago, Blochemlatry 
LBLLINQ~R, DAVID B.. Napervllle, Botany 
Lxmm, Q68A8D P.. Chicago, Physic6 
LINNnBUD, HAROLD J., Crystal Lake, En- 
gineering 
LocE8Im, WILLIAM D., Sprlngfleld, Engineer- 
ing 
MABCUS, Sxxmmoa H., Chicago, Chemistry 
MATamw6. W8SLmX N.. Jr.. Chamualm. 
Physics 

_ -. 

MCMAHON. JOHN P., Chicago, Psychology 
M~BSON. RICEA~D L.. Urbana. Engineering 
Mxmcq RONALD J., Urbana, Mathematice- 
Yo~TON. RICHABD A., Elmhurst, Physics 
hfIIISHmAD, JAMms S., Elgln, Chemistry 
MnsLmY, TliOYb8 1.. Mlnooka, Engineering 
NmwrAar, RICIIABD A., Urbana, Chemistry 
NUZZALL, RONALD L., Downer6 Qrove, Psg- 
chology 
O’CoNNmLL, Rmv. DANIIL C., Decatur, Psy- 
chology 
Q’CONNmLL, BIDwA~D J., Jr., Evanston, Psy- 
chology 
OLSON, CLABK 8.. Elmhurst. Biology 
OPrm8. JAY8S El., Shobonler, Physics 
RnmDm8, THOMAS M., Champaign, Engineer- 
ing 
RO88NK8ANT5, WALTnB A., Chicago, Mathe 
math 
RUST, JAMme H., Pekin, BIngineerlng 
Rmmwm. ROBPBT B., III, BIast St. Louis, 
Mathematic 
SADAQUMKY. PAUL L., Urbana, Yathematlcs 
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SATHW NOSBfAN F., Ilmhuret. Hlnglneering 
~CESOIBDCR, ROLF B., Chicago, lnglneering 
SCFIUYLma, WILLIAM M., Jr., Chicago. Social 
Science8 
SCUDDEB, CHABLIS L., Chicago, Medical 
Sciences 
SHsSYAN, MALCOLM J., Chicago, Mathe- 
matics 
SHOmMAKmn. VAUQHAN H., Urbana, Zoology 
51~8, LmsLIm B., Urbana, Chemistry 
SINE, ROBQBT C., Waukegan, Mathematlca 
SPICBR, LARRY D., Urbana, Chemistry 
SW8ND66N, JOANNE R., Pekln, Mathematlce 
SWIKWON. WORGB W., Chicago, Chemistry 
SWIONTEK, MICHAEL C!., Chicago. Engineer- 
1nK 
TBAPP, CHABLES A., Chicago, Chemletry 
V~TCA, ROBERT M., Evanston, Medical Sci- 
ences 
VILLAR~JO, MERNA R.. Chicago, Biochemistry 
VIsCo, BOB~RT ID.. Champaign, Chemistry 
WAQNER. Pa~88 J.. Wilmette, Chemistry 
WNIN68. HOWARD J., Chicago, Mathematics 
WILSON, PAUL D., Chicago, Psychology 
WITT, QEBALD L., Alton, Physics 
WOLF. Lnowro, Jr., Chicago, Engineering 

Summer FellowshC# for Qraduat6 T6aChing 
d66lt5nt6 

CoHmN, MABSHALL M., Chicago, Mathe 
mntlce 
COLLINS, TEOMAE W., Mnrphysboro, Biology 
AIBOFABULLA, JO~LYN M., Chicago, Psychol- 
369 
ALLQOWES, EUQEN~ L., Chicago, Yathe 
matlcs 
BAsa, WALTN~ S., Qlencoe, Physic6 
BARKER, JOHN L., Jr.. Chicago, Chemistry 
BAUMAN, STlVnN F., Urbana, Mathematles 
BDNINQ, RICHARD A., E&in, Mathematics 
BIN~BD, LAUSmNCm C., Qleneoe, Zoology 
BBaaN, WILLIAY J., DeKalb, Social Seiencep 
B8oN6Ia QN~ALD F., Downer6 Qrove, Chem 
istrv 
CARLSON, DONALD E., Tamplco. EIngineering 
CRILmX, Bsucm B.. Urbana Zoolonv 
CULBEBTSON, JON- R.. Wilmette, ~oo10gg 
DAYTON, JAMES A., Jr., Chicago, Engineering 
AEIQL, FRANK J., Chicago, Physlce 
CITZQERALD, ROBOT S., Chicago, Physiology 
GALE, DAVID M., Chicago, Chemistry 
EAxmLINK, RONALD C., Chicago. Mathe- 
matics 
L~LLINQIUB, DAVID B., Naperville, Botany 
LnNN, PET~B D., Evanston, Elngineerlng 
[rNVNN868Q, MILTON I., Chicago, Chemistry 
MACLACHLAN, BBUC~ B., Chicago, Anthro- 
pology 
MAcBAN. ROBQRT E., Chicago, Mathematics 
EUL~NP, JBSSIN D., Champaign, Earth Scl- 
ences 
KABNEE, FRANK R., Champaign, Hearth Scl- 
encee 
KAUFMAN, l8N66~ D., Skokle, Chemistry 
LANQBB~Q, Q808~6, Urbana, Mathematics 
LABSON, PAUL Z., RocHord, Engineering 
OAF, QABY IL Champaign, Mathematics 
MAOIN, RALPH W., BellevlUe, Chemistry 
MALAKER, DONALD L., Aurora, Phyelcs 
MARCUs, SHNLDON H., Chicago, Chemistry 
hfImcN, RONALD J., Urbana, Mathematlcll 
MILLER, JAWC8 L., Urbana, Zoology 
NQMBTH, IUDWARD Pd., Chicago, Chemistry 
D’BBI~N, RONALD J., Chicago, Physics 
DLEON, JOHN 1.. Chicago, Mathematic 
BP-, JAMOS IU., Shobonier. Physic6 
~UXSI, JO68PH T.. Chicago, Microbiology 



Pa~mn, NANCY It.. Antloch, Geneties 
PPs, GOBDON B., Wbeaton, Social Sclencea 
TAX, SUSAN hf., Chicago, Anthropology 
TOBEY, ROBaBT A., Urbana, Microbiology 
REAM, CATRESINs II., Chicago, Biology 
RIOQS, mLLIOlY A., Urbana, Earth Eclences 
Siraiona, RALPH M., Chicago, Engineering 
So~sa~mao, ROQER H.. Elgin. Chemistry 
STBOEIL, JOEN H., Chicago, Chemistry 
WALBUMH2, EDWABD W., Llbertyville, 
Physlce 
W~LLIPK, ROBEBT Id., Chicago, Engineering 
WEXNWAN, EARL A., Vernon, ffenetlcs 

Poetdoctora8 
BAKEB, ROBERT H., Jr., Evanston, Blochem- 
btw 
BI~CES+IELD, GENT E., Chicago. Meteorology 
DABON, HABLOW H., Urbana, Biochemistry 
Din MAa& RALPH A., Jacksonville, Mathe- 
matics 
GA~BI~CEI, EDGAR W., Jr., Glenview, Chem- 
Istry 
GOBDON, SIDNBY I+ Chicago, Chemistry 
HOBFYANN, PEILIP C.. La Grnnge, Medical 
Sciences 
HOGAN, Jaaar A., Chicago. Psychology 
Hogs. FaANK A.. Oak Park. Social Sciences 
IB~N,-IcKO, Jr., Champaign,‘Astronomy 
LIBBY, WILLIAM J., Jr., Wheaton, Genetics 
LIULIIVICIU~, AEUNAS L., Chicago, Mathe- 
matlca 
MACBAE, ROBERT 1.. Chicago, Mathematics 
M~aoo~~as, SEYMOUB, Champaign, Physics 
RIDDI~OBD, LYNN hf., Poplar Qrove, Blo- 
chemistry 
SONLEITNPB, FBANK J., Chicago, Zoology 
SP~CXIX, HABOLD N., Chicago. Physics 
TBOY, ALAN, Urbana, Mathematics 
WALLBE, TEO~AE D., Chicago. Cbemlstry 
WOLF, Josmva A., Chlcago, Mathematics 

Pentor Postdoctoral 

BASOLO, FEED, Evanston, Chemistry 
BLACK, LINDSAY M., Urbana, Botany 
CABmEL, ALI B.. Evanston, EmJhmoriDg 
JOHNSON, B. CONNOR, Urbunn, Uiochembtrg 
M~~YEB, LOTHAE, Chicago, Chemistry 
TUBKEVICH. ANTHONY L.. Chicago, Earth 
Sciences 
WOL~~ON, ALBEBT, Evanston, Zoology 

Science Faculty 

AND~IS. PITEE, Chicago, General Science 
CAELBOBQ, FBANK W., Rockford, Matbe 
matlcs 
Case, P~TEB K., Aurora, Pbyslca 
CLAYTON, KENNETH D.. Do Kalb, Zoology 
EDWARDS, D~LWIN C., Bellevllle, Chemistry 
KAPLAN, Lao, Carbondale. General Sclencc 
KaAsx~a, Lonrsa M., Chicago. Chemistry 
Knas, LOUIS NATHAN, Urbana, Earth Scl 
enema 
MANHIIY. JEUOY~ H.. Chicago, Mathematics 
YOSBOX~, ROB~BT J., Urbana, Englneerlng 
PA~ABCIUS, AI&IS, Urbnna, Engineerlag 

Xu~mo5’u~~ Fellow&hip8 For lecondary Bohoo, 

BAU~~, SE. M. DAEIA, Chicago, Biology 
BUCKLEB, WILLIAM P., Aurora, Mathematlcr 
Boarfs, ROB~BT BYEON, Peoria, General Scl 
ewe 
BuaaOw, Gmoa~m Iavrao, Port Byron, Gen 
era1 Science 
C~I~ISTIAN, RAYMOND E., Chicago, Chemlstr! 
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)~VINM, DONALD F., Park Foreat, Matha 
natim 
CQOLB, TEOMAS HENRY, Bellevllle, Physics 
BALL, RICEA~D LOWELL, Evanston. Chem- 

%T Hnori E Evanston Mathematics 
BaLM’, Haan& WOOLF, ‘Chicago, Mathe- 
nntlca 
EIYEIS, EDWARD N., Maywood, Mathematlce 
Boovsa, JAMES M., Batavia, Botany 
Inuns. BEUC~ P.. Wlnnetka. Mathematics 
KOHL~Y, SB. EVA~NOELISTA, La Qrange Park. 
31010gy 
KBYCH, SB. M. ANNDLDI, Chicago, Biology 
LADD, NORMAN ELMEB, Des Plalnes, Mathe 
natlce 
L~ATx~~E~, Lmo J., Northbrook, Biology 
LINDHO~N, ROB~ET C., Berwyn. Mathematics 
~IcN~AL. MO. MATTHIAS. Decatur. Biology 
)dUCKI&fANN, SE. M. ALPEON, Breese, Blol. 
XY 
lfns~~su. PAUL NQAL. Arlington Helgbts. 
Seneral Science 
MUNSON. NORB~A F.. Llbertvvllle. Bloloas 
ROYE, Jiwas PAUL,. Dongoia, Biology _.- 
RUD, Sa. BEBNABD MABY, Chicago, Biology 
RUDOLPH, EARL S., Decatur, Chemistry 
RUEFF, LAWBIUNC~ E., Decatur, Biology 
Scusaau. ROB~BT HOWILL. Decatur, Biology 
STBETT~N, WILLXAM C., La Grange, Mathe- 
matics 
WNNEY. AETEUU EDWAUD. Wlnnetka. Mathe- 
matics 
WALK~B, ELISAB~TE M., Hlnsdale, Mathe- 
matics 
ZALOKAB, RONALD S., Rosevllle. Biology 
ZBOROWBKI, RICRABD A., Riverside, Mathe- 
matics 
ZIMM~~YAN, ROB~BT hf., East MoIlne, Mathe- 
matics 

INDIANA 

ffraduats 
Baxnsnle, LOWELL W., Decatur, Mnthematlcs 
BBUNNEB, PHILIP W., Osslan, Englneerlng 
CABLSON, LEI A., Valparalso. Mathematics 
COCANOW~B, ALFBED B., Osceola, Englneer- 
1w 
COBY, ROBEBT P., Fortvllle, Biochemistry 
CUBTIS, MYBON D., Mount Vernon, Chemistry 
CUSHXAN. DAVID W., Indianapolis, Blocbem- 
latry 
FAN, DAVID P., Weat Lafayette, Blophyelca 
FISCII, MICHAEL H.. Indianapolis, Chemistry 
FISHIOB. THORNTON R.. Indlanaoolis. Physics 
H~DPI&D, JACK A., Ihdlanapoils. Enghmer- 
in6 
JACKSON, MARION T., West Lafayette, Blol- 
WY 
LUTHER, LARS C., BloomIngton, Chemistry 
MIDV~D, JOAN K., Gary, Mlcroblology 
MILLS, aLloN A., Cloverdale, Englneerlng 
MOBLQY, DONALD 1.. Indianapolis, Zoology 
NEUMANN. HOLM W., Bloomington. Anthro- 
pology 
P~aa, JAMES T., Indianapolis, Mathematics 
P~TEBS, PHILIP C., Chesterton, Physics 
PuasrsP, Srs~amr A., Indlaaapolls, Engl- 
neerlng 
RIOLAND, THOMAS Jo., North Salem, Blo- 
chemistry 
RAIN, DON W., Laporte, Englneerlng 
Rum. BOB~IBT G., Hammond, Englneerlng 
Roasss, MAQ~ON A., Lewlevffle, Earth Scl- 
ences 
ROOT, FOBB~ST K., Bedford, Earth Scleacer 

283 



RUPP~ET, RICEARD W., West Lafayette, 
Social Sciences 
SANDBARS, WILLIAM A., Oxford, Chemistry 
Scalpa~a, Kraem V., JR., Newburgh, Chem- 
istry 
SCEMALB~XW~E. DONALD. Bloomington. As- - 
tronomy 
WHITCOMB, ALBERT R., South Bend, Mathe. 
matics 
WILLIAMB, RICHAU.~ R.. Anderson, Engineer- 
ing 

Cooparathe Graduuts I 
B~BTULSONS, TATIANA, Manchester, Chem- 
Ifdry 
Coamn, LAWE~NCBI B.. Indianapolis, Physiol- 
ogy 
CONNOLLY, JOHN W., West Lafayette, Chem- I istry 
Cnrss~x, Room6 J., Bloomington, Earth Scl- I 
ences 
;re;m, RONALD D., Bloomington, Earth I 

DILLINQ, RO~FJB L., North Manchester, Phys- 
iCS 
DILLINQ, W~GND~LL L., West Lafayette, 
Chemistry 
DUND~S. ALAN, Bloomington, Anthropology 
GAIUIABD, LARRY J., Lawrenceburg, Engineer- 
MI 
GEO~SXAN, RICHARD F., Lafayette, Chem- 
istry 
GEOT, RICHARD A., GrlSlth, Engineering 
RANBON, GEORQ~ P.. Bloomington, Botany 
HIIEN, Ql~lp W., Bloomington, Earth Sci- 
ences 
HOWELL, ROB~BT C., Indianapolls, Social 
Sciences I 
JONES, LARBY K., Lafayette, Engineering 
KIRK. WILLIAM A., Reelsville, Mathematics 
KIRKHAM, MARY A., Corydon, Biochemistry 
LADUKHI. ALICB J., Mt. Vernon, Mathematics 
LIUSO, J~RBY A., Winamac, Engineering 
LEDDIN. PATRICK J.. Fort Wayne. Mathe- 
matics 

_ 
MADIDY. TH~~oDO~~ Xl., South Bend, Physics 
MARQUIS, EDWAED T., South Bend. Chemistry 
MEDCAL~, DARRELL G., West Lafayette, Bio- 
chemistry . 

MIQY~B, HAROLD D., Indianapolis. Engineer- 
ing 
MOSBY, JA!dr8 F., Indianapolis, Engineering 
RAAB. JACOB L., Elkhart, Zoology 
ROBQETS, P~TEB J., West Lafayette, Physics 
ROBABACREB. DAVID B.. West Lafayette. 
Chemistry Chemistry 
Ross, ROB~ET W., Frankfort, Engineering Ross, ROBNET W., Frankfort, Engineering 
SABBATH, HAROLD A., Lafayette, Engineer- SABBATH. HAROLD A.. Lafayette. 
ing 

_ - 
fng 
STAYBAUQH, ROBIORT L., Marion, Chemistry 
STWENS, DONALD C.. IndianaDolL% Mathe- 
STAYBAUQH, ROBNRT L., Marion, Chemistry 
:a;;;~, DONALD C., Indianapolis, Mathe- 

STILLIOB, TROD~AS hf., Connersville, Engi- 
neering 

_ 
matics 
STILLIOB, TROD~AS hf., Connersville, Engi- 
neering 
THOMPSON, MAYNARD D., Michigan City, 
Mathematics 
THOMPSON, MAYNARD D., Michigan City, 
Mathematics 
WATEBS, ANNETTBI J., Bloomington, Botany 
WHIT& HENBY E., Je., Lafayette, Mathe- 
math33 
WOOLDEIDQN, DAVID P., Bloomington, Zoology 

Summer Fellozaehips for Graduate Teaohh(ng 
Asstatants I 
COHEN, LOIS R., West Lafayette, Social Sci- 
ences 
BAK~IE, FRANK W., Hanover, Chemistry 
BLBYXAN, LNA K., Bloomington, Physiology 
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BBOWN, DONALD R., West Lafayette, Psy- 
chology 
CALVIN, CLYDE L., West Lafayette, Agricul- 
ture 
CABLSON, NORMAN R., Michigan City, Engl- 
neerlng 
DAT, Geoaoar W., West Lafayette, Mathe 
matics 
DEAN, EDWIN R., South Bend, Social Scl- 
ences 
DORN, GORDON L., West Lafayette, Genetics 
LXIININQER, WILLIAM J., West Lafayette, 
Social Sciences 
HDIBIN, GENT W., Bloomiugton, Earth Sci- 
ences 
JOHNSON, Lowrn~~ B., West Lafayette, Bot- 
any 
JOHNSON, WILLIAM H., Fairmount, Earth 
Sciences 
KIRK, WILLIAM A., Reelsville, Mathematics 
LEIDD~N, PATBICK J., Fort Wayne, Matbe 
matics 
MAXON, MAESHALL S., Bloomington, Physics 
MNADN, THOMAS G., West Lafayette, Zoology 
NICKANDIR. RODNEY C.. West Lafayette. 
Medical Sciences ’ 

- 

UECKER, FRANCIS A., Fort Wayne, Botany 
SCHBBINK, ONoaoN L., Seymour, Physics 
SCHROCK, STIOVEN L., Lafayette, Engineering 
WILDIN, MAURICB W., West Lafayette, En- 
gineering 
WINTER, EDWARD M., West Lafayette, En- 
gineering 
YAQus. FAWsI M., Lafayette, Mathematics 

ALUNG, NORMAN L., West Lafayette, Mathe 
matics 
BAYER, HORST 0.. West Lafayette, Chemistry 
BELINFANTBI, JOHAN Q.. West Lafayette, 
Physics 
DAVIDSON, ERNEST R., Bloomington, Chem- 
istry 
DOaN, GORDON L., West Lafayette, Genetics 
HABWIT, MARTIN O., Bloomington, Astron- 
omy 
POHL, WILLIAM F., Michigan City, Mathe- 
matics 

Benior .PostdoctoraZ 

F~ASEE, W. DNAN, Bloomington, Microbi- 
OlwxY 
HEISER, CHARLES B., Jr., Bloomington, Bot- 
any 
NILSON, OLIVEB E., Lsfayette, Genetics 
ROQERS, Bancn J., Lafayette, Botany 
63sc~~N~, RILIUY O., Bloomington, Chem- 

Science Faculty 
BARON, JAY, II, Collegeville. Biology 
BBOWN, CAABL~S L., Lafayette, lngineering 
DAVIS, CHICSTXIB L., Angola, Engiueering 
FLETCHEE, ROBNRT I., Greencastle, Micro- 
biology 
HART~AW, WILLIAM O., Elvansvllle, Engi- 
neering 
HAWTHORN& QUINTIN J.. Angola, En& 
neering 
HITCHCOCK, JAMES E., Lafayette, Engineer- 
ing 
Homsr~a, JOHN H., Muncie, Mathematics 
JACKSON, LOWELL B., Lafayette, Engineering 
JONES, JAMES B., Lafayette, Engineering 
KO~IN, FBANK, Lafayette, Engineering 
MILLIR, MELTON M., Jr., Lafayette, Blngl- 
neerlng 



SKIBINSKX, Momus, Lafayette, Mathematics 
STEONO, LAUaENCa E., Richmond, Chemistry 

Bummer Fellowehips for Secondary School 
Teacher8 
ALLIN, JESSE BXEON, Whiting, Mathematics 
BUD~PN~IEK, RONALD Km~a, Muncie, Chem- 
istry 
CBABILL, L. DELMAR, Logansport, Mathe- 
matlcs 
Dmi~a. GILBEBT. Michigan City, Biology 
D~YOUNQ, PBITER J., West Lafayette, Mathe- 
matics 
FLANsenao, GLENN E., Hammond, Mathe- 
matics 
FRnDERICK, TEERX JOE, Vincennes, Mathe- 
matics 
GOODNIQET, FREDRICK H., North Judson, 
Biology 
KINCAID, WAYN@I H., Indianapolis, General 
Science 
PASNFJ, KENNETH EARL, Terre Haute, Blol- 

g%sex, VIOLA ALICIA Indianapolis, Mathe- 
matics 
RICE, JACK ALLEN, Logansport, Mathematics 
SCHILLINO, RORERT G., Frankfort, Mathe 
matlcs 
SMITH, MABVIN DELB~IRT, Indianapolis, Bi- 
OMY 
SMITH, MARX CABOLPN, Roagland, Mathe 
matics 
Warmi, STANLEY A,, Clarksvflle, Mathe 
matics 

IOWA 

ffraduate 
BERGE, GLENN L., Decorah, Astronomy 
BRUMBAIJGH, JOHN A., Ames, Genetics 
CERISTN~R, JA?~ES Id:., Wellman, Blochem 
latry 
DAUQHERTY, JACK D., Ottumwa, Engineer 
iw 
EQQ~DR, CARL T., Monticello, Engineering 
FELLOWS, LARax D., Shenandoah, Earth Sci 
ences 
HANSON, FRIDOL~ A., Des Moines, Anthro 
PoIogY . 
HIMESATH, NORBB~RT B., Cedar Rapids, En 
gineering 
HICKMAN, JOHN M.. Cedar Rapids, Anthro 
PoIogY 
HORN& WILLIAX C., Burlington, Psycholog 
JOSEPHSON, KEITH B., Boone, Mathematic 
KUST, ROQER N., Ames, Chemistry 
LANDWEBIUR, PETER S.. Iowa Clty. Mathe 

TROTT, CAROLYN M., Iowa City, Mathematics 
VABNUM, CLARK M.. Tama, Physics 
VITOLS, VISVALDIS A., Des Moines, Englaeer- 
iw 
WAVER, JOHN C., Sioux City, blngineerlng 

Summer FeZZowehlps lor Graduate TeaehZng 
d8&8tQnt8 

matics matics 
LEVY, HIRAM, II. Bettendor: LEVY, HIRAM, II, Bettendori, Chemistry 
LILLBIROJ. EIV LILLBIROJ. EIVIND B., Kimballton, Botany 
MCCALL, GEOR MCCALL, GsORol J., Iowa City, Psychology 
MCCLELLAN. MCCLELLAN, RONAL; E., Marshalltown, En, RONALD E., Marshalltown, En, 
gineering 
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BATHID, WILLIAM W.. Ames, Engineering 
COONCEL HARaY B.. Ames, Mathematics 
CUNNING, Jolp D., Mount Ayr, Engineerlug 
LOMIDN, DAVID O., Decorah, Mathematics 
LuTHEa, NORMAN Y., Iowa City, Yathe- 
mntlcs 

MILLER, DON H.. Cedar Rapids, Mathematlcf 
MILLER, RICHARD K., Clarlnda, Mathematicr 
NICOLSON, DAN H., Shenandoah, Botauy 
NORDSTRO& JOEN D.. WillIamsburg, Chem 
iatry 
PHILLIPS, DAVID T., Algona, Physics 
POLKIN~, JOHN C., Breda, Mathematics 
PULLQY, ARD~N O., Ames, Biochemistxy 
SAR~UNT, PBITEII B., Cedar Rapids, Chem 
lstry 
F;;crtEa, WAYNIJ H., Des Moines, Engineer 

SUNDB~IR~, RICHARD J., Linn Grove, Chem 
iatry 

!HOMAS, Baucs R.. Guthrle Center, Physics 
IHORNTON, MB~LVIN C., Storm Lake, Mathe- 
oatlcs 
VmoLlaa, DONALD J., New Hampton, Zoology 

Cooperative Graduate 

!I 
cl 

Y 

( 

( 
( 
I 
I 
I 
1 
I 
( 

f 
( 
( 
1 

; 
c 

; 

1 . 
I 

i 

. : 

:~Aaa~rxT, PHILIP T.. Des Moines, Biology 
:uRaY, SuAaON G., Ames, Earth SCieaCcs 
~AHM. AENOLD 3.. Pella. Physics 
11x0~; CHRIST D:, Wakham, Mathematics 
PD~N, RICHARD C., Springville, Englneexing 
~‘BIODILL, Rav. JOHN C., Dubuque, Mathe- 
nntica 
;;;r;:g~~~~, JAMES HI., Cedar Rapids, Engi- 

:OB~N, CHARLES A., Chariton. Engineerlug 
~OODUAN, MAJOE M., Des Moines, Qenetics 
3~1010~~00~, WILLIAM R., Pleasant Valley, 
Earth Sciences 
~URALNIK, GaaALD S., Cedar Falls, Phyeice 
HANSON, FRANK El., Jr., Hawarden, PhysioI- 
ZY 
HENDRICKSON, HOWARD T., Cedar Rapids, 
Engineering 
B$;;;F~;N, E.I, Vi Ames, Engineering 

., Davenport, Earth 
Sciences 
JOHNSON, ROBB~RT W., Marathon, Engineer- 
h 
KRISTIAN~ON, BRYANT N., Ogden, Engineer- 
Lng 
KRUIMPIPL, KENNETH C., Independence, Ea- 
:ineering 
MARK, JOAN T., Orange City, Social Sclenccs 
MARSHALL, MARILYN E., Iowa City. Psychol- 

%R~IN, JOSEPH M., Keokuk, Mathematlca 
MATHRID, DONALD E., Ames, Botany 
OTTO, ALBH~RT D., Gladbrook. Mathematics 
Rohuo, BIBNABD E., VillisCa, Engineering 
SACKETT, ROBERT N., Des Moines, Englneer- 
iwz 
SMALLEY, KATHERINE N., Iowa City, Zoology 
STARK. PHILIP H.. Iowa City. Earth Scl- 
ences 

_. 

TQNNANT, J~BRX R., BurnsIde. Engineering 
THYSIDLL. RICHARD V.. Iowa City, Psychol- 
WY 

HOLLENHORBT, JRROMI, J., Ames, Social Sci- 
ences 
KLAPPHia, GILBERT J., Iowa City, Earth 8d- 
ences 
MULPOBD, CHARLas L., Amee, SOCial &ZienWI 
MUTH, WAXN~I A., Ames, Engineering 
PIRON, ROBERT, Ames, Social Sciences 
THOYA~, ROBEBT W., Ja., Ames, Social Scl- 
ences 
ROGERS, WALLACE A., Fort Dodge, Zoology 
S&CRQST, Baucn G., West Branch, Mathe 
matics 
SMITH, PAUL E., Spirit Lake, Biology 
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Portdootoraa 
HO~PMAN, LABRT R., Slgourney, Botany 
KA~PKIBBAU~R, MICHAEL J., Manning, Botany 
PIXLEY, RALPH E., Des Moines. Physics 

genlor Postdoctoral 

HALXI. NICNOLA~~ S., Iowa City, Medicnl 
Sciences 

BoJence FacuZtu 

DOCKEN, ADRIAN Jlf., Decorah, Chemistry 
CnAHAar, FREDERICK M., Ames, Engineering 
HANSON, ROQ~B J.. OrinneR, Phgelcs 
LO~ENZ, PHILIP J., Jr., Fayette, Physics 
MUTA, WAYNAY A., Ames, Engineering 
PIL~RI& DONALD H., Dccorah, Mathemntice 
RY~EE, SB. M. BRIANT, Dubuque, Physica 

&mmer FeZZowahips for Secondary BchocZ 
Teachers 

CROSSWHITE, F. JOE, Keokuk, Hnthemntics 
EBEBT, WATNE E., Clarbq Biology 
FETT. GORDON F., Amelia. Mnth,~mntlcs 
HOHL~ELD, JosNprr F., Cedar Falls. Mathe- 
matics 
NAUSIU~H, HARRY A., Iowa City, Biology 
ORL, LLOYD Eu~~N& Ft. Nndison, Biology 
OSNER, ROUEUT ELMER, 
Mathematics 

Narshnlltown, 

Scurna, RUSS~CLL E., Titonka, Mathematicr 
SNYD~DR, JOHN D.. Carroll, Mnthematlcs 
TBUMP, RICRARD F., Ames, Zoology 

KANSAS 

Graduate 

ANDIPBPON, DAVID K.. Riverton, Chemlstq 
Facet ROBBER E., Lawrence. Mnthe 

BARBPTT, Bsucm R., Kansas City. Phyafcs 
BATR, THOMAE D., Kansas City, Englneerln$ 
BIGCRY, WILLUU H.. Shawnee Mission 
Mathematics 
CoRNNLrus, ABCHIE J., Manhnttan, Engi 
neerlng 
D~NI&B, DICK L., Eudora, Zoology 
ENO8, PAUL P., Perry, larth Sciences 
HALL, ROJJ~BT E., Pittsbnrg, Physics 
EAX~S, DENNIS E., Mission, Earth Science1 
HAYS, BYRON C., Wichita, Chemistry 
HEAD, THOYAB J.. Topeka, Mathematics 
HBIDBE, Kluu. a., Lawrence, Anthropology 
KJOVAN, LABBY J., Shawnee Mission, Chem 
lstry 
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KOCH, RXCHABD hf., Haven, Mathematics 
KOELMAN, DAVID L., Lawrence, Engineerin 
MANPTIDY, JOHN P., Sharon Springs, Ing 
neering 
MANTRY, PATUCK E., Sharon Springa, Eng 
neering 
MILLB, ROBEBT B., Topeka, Zoology 
NAUbfAN, EDWARD B., Shawnee Mission, BII 
glneerlng 
RDYNOLDS, WXNZITKA A, Emporia, Zoolog 
RICEEBT, ANTON S., Wichita, Physics 
ROOT, JOHN W.. Lawrence, Chemistry 
SPIINCRB, JOHN B., Topeka, Chemistry 
WAL~BS, WILLIAM B.. Highland, Chemiatl 
WABNm, THOA~AE~ M.. Jr., Leawood, Cher 
iztry 

IALMILTON, HOWABD B., Wichita, Bnglneering 
rOHNSON, WILLIAM J., HlRaboro, Biochem- 
stry 

XUBITZA, WILHNLY K., Manhattan, Engi- 
neering 
LAWS, L~ONABD S., WinReld, Mathematics 
LYNCH, Rooms V., Baldwin City, Mathe 
matics 
TOMBAUGH, ROB~B~ M., Salina, Chemistry 

Bummer FeZlowshZpr for Beoondurp BohooZ 
Teachere n- 

:9 
ALDRIDGE, BILLY Q., Bethel, Physics 
DAVIDSON, JOEEPH O., Bethel, Biology 
ED~u, RICEAED Lmn, Scott City, Biology 
EIST&S, GEOEGU AI~N~EONX, Quinter. Mathe- 
matics 

‘Y 
n- 

H~NDBIX, JULIA C.. Kansas City, Ysthe 
matlea 

Wamwris~~, C. TEOMAS, Columbue, Engl- 
neerlng 
ZIMIYEIEMAN, JOHN F., Lawrence, Chemistrp 

HUNT, STANLDY L.. Wlchltz, Biology 
JAND& JOHN C., Liberal, Mathematic 
YILLB, ROBIOBT B., Topeka, Biology 
I%TEBS, WILLARD H., Wlchlta, Biology 

9opwcztlvs Ckoduuts 
UTLmn, RONALD D., Yanhsttan, Chemhtry 
ABPSNTEB, KENNETH H.. MaMeld Green. 
ngineering 
AVIB. ELMEB 1.. Haolland. Mathematiez 
BIPP~TH, SIJSAN’J., Miealon, Zoology 
ABR~, JO~IN Q., Brookville, Engineering 
OBEON, ARTHUR S., Manhattan, Physic6 
YSLOP, ROBNBT S., Jr., Kansns City, Engi- 
eerlnp 
PLLAN, THOMAS P.. Lawrence, Mathematlca 
OBLID, LAERY D., Iola, Enginee&g 
LAY& DWIQET R.. Newton. Zooloev 
~b18i.~, ARLAN B.,‘Dodge City. Mai6ematicz 
OQERS, JOYCX hi., Mission, Mathematice 
UPB, JOHN A., Wichita. Engineering 
ALSE~, WINSTON A., Wichita, Biophysics 
KINNED, JAMES L., Lincoln, Engineering 
UITE, DNAN L., Jr., Topeka, Engineering 
TEIDUAN, DONALD R., Knnsaa Clty, ?&the 
Intics 
AHNLEY, JABUS C., Manhattan, Biochem- 
itry 

ummer FeZZowahJps for Graduate Teaching 
sewants 

IALFUS, DONALD A.. Newton, Chemistry 
‘AGAN. JORN R.. Mnnhattan. Enzlneerinz 
‘LANA&N, VERNON L., Qem,‘Bot&y - 
GAINES, HOWAED B., Knneas Clty, Biology 
,ONQ, JOHN B., Topeka, Psychology 
[OPPING, JON N., Manhattan. Biochemistry 
ICDANINL, JAMES S., Pitteburg, Zoology 
‘AN SAN%-, JAN F.. Lawrence, Earth Science8 
~NEEART, MABIL~N E., Hutchinson, Mlcro- 
101ogy 
'MITH, DEAN L., Jr., Topeka, Engineering 
VALTEBS, WILLIAM B., Highland, Chemistry 
VABNI~, CLABENCN E., Burr Oak, Chemistry 
VIIATE~BLY, NOBYAN F., Manhattan, Zool- 
6Y 

‘o&doctoral 

BORNE, FRND~RICK H., Mission, Chemistry 
~ETSER, DONALD W., Hudson, Chemistry 

lenlor PostdoctoraZ 

:BILLIDB~ EDWARD J., Lawrence, Barth Scl- 
‘rices 

foSsno Faculty 
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KENTUCKY 

QradsKz:s 

BBOWA, Oa,oo~~ N., Lexington, Agricul- 
toral Sciences 
Bnac~~~, ROBEBT B., Lonlsvllle, Mathe- 
matics 
DI~~CKIIS. ALBERT C., CovIngton, Englneer- 
ing 
FANOMAN, WALTON L., Louisville, Physiology 
Hnr&on, JAB~~S T., Ft. Thomas, Engineering 
Haa& RONALD R.. Louisville, Chemistry 
KEIET~~, WILLIAM P., Loulsvllle, Engineer- 
ing 
Lono, WILLIAM S., Lexington, Biochemistry 
MABB~, Jo R., Nlcholnsville, Chemistry 
SCHNaITna, GaORuB R., LOuisville, mngi- 
neering 
SIJXCH, JOHN E., Louisville, Engineering 
WHIT~EIDU~, Osou~m M., Anchorage, Chem- 
istry 

aaoperattve Graduate 

BEINEK’ID, THOMAS A., Ft. Thomas, Chemistry 
CANON, AaDATH B., Murray, Chemistry 
CARNIOAAN, ROBERT H.. LOUisVille. Chem- 
istry 
CLABKB, FRANCIS R., Frankfort, Chemistry 
CRAIQ, DONALD F., Glasgow, Engineering 
QBIWS, EDWIN I., Lowes, Engineering 
HAQYARD, MONA J., Lexington, Physics 
Hnap, ROLLI~ J., Corbln, Mathematics 
HOHMAN SR., BENEDICT, Louisville, Chem- 
istry 
KINCR, LA~L F., Lexington, Mathematics 
LUCHITA, Roolps A., Louisville. Engineering 
Mo~aom. BURT L., Jr., Anchorage, Zoology 
Mooaar, Oaonon C., Bowling Green. Physics 
Pnsacn, PAUL 8.. Monticello, Pbyslcs 
P~~TE.R, MABC~LLUS C., Loulsvllle, EU~+ 
neering 
STAPLES, CODY E., Louisville, Chemistry 
WATSON, MARTHA F., Murray, Mathematics 

Gummm FelZowehips jw Qraduute Teachtnp 
Ae&tantr 
COOK, MAU~ICB Q., Hatton, Agriculture 
AMBROSE, HAER~SON W., III, Lerlngton, 
Zoology 
BOID, CLAIRE L.. Lexington, Biochemistry 
JOHNSON, ROB&ET 8.. Frankfort, Mathe- 
matics 
KINQ, JERRY P., Murray, Yatbemstlcs 
RIKEB, JOEEPH 8.. Louisville, Engineerlug 
WILSON, FEBD L., Murray. Physics 

Postdoctoral 
LAYSON, WILLIAM M., Millersburg, Physics 
O’SULLIVAN, JOHN B., Lebanon, Earth Sci- 
ences 

hience FaeuZtu 
BRADLEY, EUQEND B., Lexington, Physics 
CRAIG, CIDCIL, Jr., South Fort Mitchell, 
Mathematics 
Hmnx, JOHN 1.. Jr., Louisville, Bngineering 
LIPPIPBTY, JAYE(I F., Lexington, B)ngineerlng 

Summe.?- FeZZowsh4pr for Beooudary Xohool 
Teacher8 

HEMMBBL~, SB. M. CAUOLIN~, Covington, 
Biology 
KIlrBmL, 8~. hf. EVA, Louisville, Chemistry 
KLINOQNBEBB, $a J. M., Covington, Matbe 

MADDmN. SR. &I. CAmCILIA, COviIX#ou, Physics 
Roam, V~.BG)IL UHLAN, Louisville. Bioloag 
~TALLINM. Sa. M. CONSOLA, Sprlnfleld. 
Mathematics 
~TUBMAN, DOLLY O., Louisville, Mathematics 
InKma, HABRY N., Lexington. Mathematles 
WAR& WILLA C., Louisville, Mathematics 

LOUISIANA 

Yraduats 

JA~ROLL, KEITH J.. New Iberia. Phyeles 
CONWAY, EDWABD D., III, New Orleans, 
Mathematics 
CONWAY, JOHN B., New Orleans, Mathe- 
matics 
CRUMP, KENNY 8.. Hayuesville. Engineering 
DUG~HAMP, DAFZD J., St. IdarUnviBe, Chem- 

FEBT~L, NOEMAX~ S., New Orleans, Mathe- 
matics 
FEICKBN, RAYE~OND L., New Orleans. Physics 
GRAHAM, EDWAEGD W.. Natchitoches, Chem- 
la,rv 
%&ESON, J~nraa~m A., Baker, Chemistry 
MERRILL, SAXIJICL, III, Bogalusa, Mathe- 
matics 
Ea;r, DAVID BI.. New Orleans, Mathe- 

PITT&~AN, MICEA~L IO., New OrIeans, Physics 
RmvmLLm, CABOLE L., Lake Charles. PsY- 
chology 
zt~i JAMES H.. Baton Rouge, Chem- 

Cooperative Braduats 

ANDQBBON, ALPRED P., C4onzf&?s, Engineering 
CALAMAIW, TIMOTHY A., Jr., Baton Rouge, 
Chemistry 
DFJNIUY, CLIFFORD L., Jr., Natchltocher. 
Physics 
FAQOT, HACE~R J.. Ponchatoula, Psychology 
BEBERT, JOEL J., Jennings, Engineering 
EUSSBY, ROB~BT a., Shreveport, Physics 
MASON, PERRY S., Baton Rouge, Chemistry 
MATHQWS, HARBY T., New Orl~ns, Matbe- 
matlcs 
SETTLES, RONALD D., Baton Rouge, Physlca 
TIMON. WILLIAM E., Jr., Natchitocbes, 
Matbematlcs 
YOONO, WARREN L.. Eunice, Chemiam 

lummer FeZZOw8h@Y lor GfWduate TeaohtW 
Aenietanto 
CHIPHAN, ROBERT K.. New Orleans, Zoo1o.g~ 
ALLEN. JOHN IL. Jonesboro, Mnthcmatlcs - __-__ -.-.- 
AMBROSIA, JAMES E., Briton Rouge, Zoologg 
EBQBT, PAUL J., New Orleans, Physics 
EIDBON, WILLIAM W., New Orleans, Physics 
HAMILTON, JANIT V., New Orleans, Chem- 

~%~Y HBNBY J Baton Rouge, Phsnics 
HOLD&N, JONA; T., Jr., Baton Rouge, 
Physics 
PINTS& AELITA J.. New Orleans, Biology 
V~ITE, DANIEL A., New Orleans, Physics 

Postdoctoral 
CHEmTHA.Y, ALAN H.. Briton Rouge, Earth 
Sciences 
HOLLAND, WILBIJB C., New Orleans, Math+ 
matics 

Science Faculty 
COLO, Qmoncm D., Thlbodaux, Physics 
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CULP, WILLIAM C., Natchitoches, B)nrth Sd 
ences 
DOES& Farrs HI., Baton Rouge, Engineerin, 
HANSON. YAWIN W., Shreveport, Chemistr, 
JOHNSON, DAVID E., Ruston. Mathematic 
TUBNIIB. HUYPE~PP~ T.. Shrevemxt. Engl 
neering ’ 

_. - 

WALK% HUQH S., Shreveport, Engineerin; 

I- 
B 9 I 

Bummer FeZZowshtQs jot Secondary BCh.00 
Teacher6 
DUNN, EUNICE R., Monroe. Mathematics 
IQDNIIY, MABDL MOEoAN, Duson, Mathematic 
QUILLOBY, Jaaan Lag, Marksville, Mathe 
nlatics 
JONFJS, CURTIS J., Lake Charles, Mathe 
matics 
KILLMOB& JOHN RAY, Haynesville, Mathe 
matics 
KO~LSCH, SE. M. FLORIDNTIA, Baton Rouge 
Biology 
LDQ, BBO. EDWAED P., New Orleans, Mathe 
matics 
McKism, JOmcn T., New Orleans, Zoology 
RICARDO, RALPH 1.. Donaldsonviile, Mathe 
matlca 
SCEAPF. 96. M. JOANN~S, New Orleans 
Biology 
TBOMAS. JAMES OBELL. Havnesville. Mathe 
matics 

. _ 
WINTFJ~~~, SE. M. MAJELLA, New Orleans 
Biology 

YAINB1 

Graduate 

BURNS, ST~PEQN H., Friendship, Engineer 
m 
CL.A~K, ALTON H., Portland, Psychology 
Mooam, JORN S., Skowhegan, Physics 
O’CONNOE. BRIAN R., Lewiston, Chemistry 
SCOTT, SARAH V., Bar Harbor, Authropologj 
TBAFTON, PAUL J., Southwest Harbor, En@ 
neerlng 

Uooperatlue Graduate 
Foartow, STANLP~Y D., Bangor, Chemistry 
HODSON, DAVID hf., Old Town, Engineering 
TROEPIO, JOHN A., Auburn, Mathematics 
TOWN~S, HARRY W., Auburn, Engineerlug 

8Rmme~ FeZZow6hiQ6 for &a&date Teaching 
A66i6tant 

JOHNSON, BBUC~D P., LewIston, Physics 

&Hence FacuZtV 

BODING, MARC W., Jr., Brunswick, Earth 
Sciences 
C~rrrrat, RICHARD L., Brunswick, Mathe- 
matics 
HABT, MRS. JUAN G., Orono, Mathemntics 

MARYLAND 

Graduats 

B~naa, EDWARD H., Silver Spring, Engineer- 
tng 
BR~NNEB, Dotm~Aa, Chevy Chase, Physics 
BBOWN, ROBERT L., Kensington, Chemistry 
BROWN, STANLDP G., Kensington, Physics 
CL~IY~NT, DAVID E., Baltimore, Psychology 
CLINTON, H. EDWARD, Baltimore, Earth Sci- 
ences 
DoEsON, Pwrrr~ N., Jr., Baltimore, Physics 
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DOWLINQ, ELIZAB~TR E., Silver Spring, 
Physics 
Dw~es, THO?.~AFJ F., Baltimore, Engineering 
FPNTB~SLI, JOHN C., Chevy Chase, Biology 
FBIBQUSON, JOHN D., Bishop Head, Mathe- 
matics 
FEI~LU~AN, WILLIAM A., Silver Spring, Phys- 
ics 
GAMMON, ROBERT W., Baltimore, Physics 
HALL, BARBARA C., Baldwin, Social Sciences 
HABLETT. BRIAN A.. District Heights, Zoology 
HEBR, M~TIIIED~ J., Butler, Physics 
HOLLAND, NICHOLAS D., Chevy Chase, Phys- 
iology 
Huorras, ANTHONY C., Catonsville, Mathe- 
matlcs 
KAISER, MARTHA L., Ellicott City, Micro- 
biology 
KANTOR, PAUL B., Silver Spring, Physics 
LAMP& DONALD R., Baltimore, Engineering 
LIGHT, ARTHUB L., College Park, Physics 
MELSON, WILLIAM G., East Riverdale, Earth 
Sciences 
MILL~BD, WILLIAM H., Jr., Baltimore, Phys- 
ics 
NOLIDN, JERRY A., Jr., Aberdeen, Physics 
NOLL, DAQMAR J., Baltimore, Mathematics 
PARK~~R, REUECCA A., Waehington, Physics 
QUARLHIS, RICHARD II., Baltimore, Biochem- 
istry 
R~XTOB, CEAaLEs W., Baltimore, Physics 
RuasnY. WILLIAM E., Baltimore, Chemistry 
SIN~LET~RRY. ANN M., Bethesda, Mathe- 
matics 
SMITH, DAVID A., Pocomoke City, Mathe- 
matics 
STEINHUDT, RICHAUD A., Chevy Chase, 
Physiology 
STRATHDEE, JOHN A., Army Chemical 
Center, Physics 
za;;=a, HOWARD M., III, Baltimore, Mathe- 

TEFFT. WAYNBI E., Bethesda, Physics 
TEPLITG VIQDOB L., College Park, Physics 
WILLS, Roemar, Bethesda, Mathematics 
WIN% CHARLEs G., Baltimore, Oceanography 

Cooperative Graduate 

ARS, STANLEY, College Park, Physics 
B~UAN, RALPH J., Mt. Rainier, Mathematics 
B~IODY, ROBERT G., Hagerstown, Chemistry 
BURS~Y, MAURICB~ M, Baltimore, Chemistry 
CLAVIOLLI, Louis J., Hillcrest Heights, Phys- 
Its 
HARTLE, JAMES B., Baltimore, Physics 
JULIAN, GLBNN M., Hngerstown, Physics 
K~LLAM, JOHN M., Jr., Baltimore, Engineer- 
Iw 
MADSEN, ERNEST L., District Heights, Phys- 
Its 
MCGRODDY, JAMIUS C., West Hyattsville. 
Physics 
PRESNALL, DEAN C., Westgate, Earth Sci- 
aces 
RITTEB, MELVIN L., Lavale, Chemistry 
BLIFK~B, JAMBS F., Baltimore, Mathematics 
JP~CTOR, MARSHALL, Baltimore, Social Sci- 
:nce* 
WILKINSON, HBRBEUT S., Silver Spring, En- 
dneering 

JUmmer FeZZOw6htQ8 jor Graduate Teach&t&g 
le.¶istant8 

2OL& h’tUNC18 E., Jr., Mt. Rainier, Micro- 
1iology 
~AETEE, WIN~RED O., Lanham, Engineerlug 



DUPONT, JACQUELINE L.. Sllver Spring, Blol- 
WY 
QILBEBT, WALTEB J., Takoma Park, Physics 
GILMOiIm, MAnBICm E., Bethesda, Matbe- 
matics 
MCOOLoaICK, LAWBB)NCI F., Baltimore, I!Jn- 
glneerlng 
PITTMAN, KXINNETH A., College Park, Zoology 
SPXTOB, MAESHALL, Baltimore, Social Scl- 
ences 

Poetdoctoral 

ADAMS. WILLIAM H.. Glen Burnle, Chemistry 
GLICK, ARNOLD J.. West Hyattsvllle, Physics 
KANF~R, JULIAN N., Sliver Spring, Blochem- 
lstry 
LASABUS, MAXINE B., Baltimore, Blochem- 
lstrg 
SCBNIIDERMAN, LAWRENCE, Bethesda, Oenet- 
ICS 

Ben&r Postdoctoral 
CARLSON, FRANCIS D., Baltimore, Biophysics 
SAMPSON, Josnp~ H., Baltimore, Mathe- 
matics 

Science Faculty 
CALLAHAN, 8s. M. VINCBINT, Baltimore, 
Chemistry 
OJALVO, MOEEIs S., Silver Spring, Englneer- 
fm3 
REIIFYAN, LOCILL~ K., Bethesda, Mathe- 
matics 
SEXTON, PHILLIP cf., Baltimore, Englneerlng 

thmmer Fellowoships jar Beoondary School 
Teachers 

CABQY, H~LDN SIMMONS, Catonsvllle, Mathe- 
matics 
FARL~Y, WILLIAM J., Baltimore, Nathe- 
matlcs 
FITZPATRICK, SE. ANCILLA, Baltimore, Zool- 

%NTBY, Sa. Donre ANN, Baltimore, Matbe- 
matlcs 
HOFHERR, SE. MA~GAEET, Baltimore, Mathe- 
matics 
HOPKINS, B~LVA H., Beltsvllle, Mathematics 
JOHNSON, PATRICIA L., Wbeaton, Mathe- 
matics 
~.N$;,L, BBO. GODBREY C., Baltimore. Mathe- 

STARK, WILLIAM DAVID, Silver Spring, Gen- 
eral Science 

MASSACHUSETTS 

Graduate 
ALBERT, RICHARD H., Dorchester. Chemistry 
ALPERIN, JONATEAN L.. Newton Centre, 
Mathematics 
AUSTIN, MICHAEL E., Weymoutb, IOnglneer- 
fw 
BAKER, KIRBY A., Winchester, Mathematics 
BEROQR, EDMOND L., Salem, Physics 
BIRMXNOHAM, THOMAS J., Mllford, Physics 
BLUMQNTHAL, RALPH B., Cambridge, Physics 
BOH?~ER, HAROLD, Jr., Amherst, Earth SCl- 
ences 
BUDNITZ, ROBERT J., Plttsfleld, Physics 
BUFFINGTON, ANDUEW, East Walpole, Physics 
CARROLL, ALAN S., Cambridge, Physics 
CHAS& THEODOEHI, Jr., Dover, Biochemistry 
CE~SSIBROUQE, CAROLYN, Needbam, Genetics 
CLAWEBB, MILTON J., Rolling Hills, Physics 

CL~ARY, RICHABD T., Boston, Biochemistry 
COE, ROBERT S., Chatbam, Barth Sciences 
COPFBY, JOHN J., Watertown, Zoology 
COMPLY, JAMES B., Cambrldge, lnglneerlng 
CON& ALBERT A., Boston, Physics 
CONLON, LAWRFINCB W., Boston, Mathematics 
COVITZ, FIXANK H., Burlington, Chemistry 
CRONIN, DAVID V., Weat Lynn, Engineering 
DAVISON, GERALD C!., Dorchester, Psychology 
DOE~XAN. ?&OLIN, Newton Hlrhlands, Bin- 
glneerlng- 
DEINKS, JANIS, Newton Highlands, Mathe- 
matics 
EABLQ, I~LISABBITE J., Cambridge, Botany 
E~HINSEN, DAVID A.. Gardner, Englneerlng 
FED~RER, CsAaLEs A., Belmont, Agricultural 
Sciences 
FIDLDMAN, PAUL A., Chelsea, Physics 
FOBD, DWAIN L., Lancaster, Biochemistry 
Focas, NORMAN H., Boston, Physics 
FUQLISTER, FEEDHIXICK, Woods Hole, Matbe- 
matlcs 
G~EBTDIN, IRA S., Camhrldge, Physics 
OODCHAIJX. WALTBIB III. Cambridge. Blolon~ 
GOLDSTFJI~, STXIVEN N., .BrookllneT Physics-- 
GRANT, WALT~PE J.. Lawrence, Physics 
GUBIRTIN, RALPH F., Indian Orchard, Physics 
GUIDOXTI, CHARLIUS V., Hudson, Earth Scl- 
encea 
QUILLEMIN, VICTOU W., Belmont., Mathe- 
matlos 
HAET~HORNE, ROBERT C., Cambridge, bfatbr* 
mattes 
IYPINK, ALBEBT J., Jr., Watertown, Bin- 
glneerlng 
EALNAJS, A~RIS J., Newton Centre, An- 
tronomy 
KAY, PAUL D., Somerville, Anthropology 
KLIIYAN, STEVEN L. Marblehead, Mathema- 
tics 
KORIUNMAN, VICTOB, Cambridge, Physics 
LAMARCH& VALMOR~ C., Brighton, Earth 
Sciences 
LARSEN, DAVID M., Cambridge, Physics 
LOCKSHIN, RICHARD A., Northhampton, Phys- 
lology 
LYNCH, WILLIAM T.. Boston, Engineering 
MASTIUBS, STANL.IPY H., Winchester, Math- 
ematics 
MCGOFF, DAVID J., Somerville, Engineering 
Mooam, Ps’ps~ B., Brookline, Biophysics 
MUTCHLER. GORUON S.. Boston. Physics 
NELSON, R~~PE D., Jr:, Westbbro, Chemistry 
OATMAN, BARBARA B., Cambridge, Psychology 
OBEBLANDEB, HHIRBIRT, Revere, Physiology 
PANKIWSEYJ, KOST A., Cambridge, Earth 
Sciences 
POSTMA. THOMAS I., Whltlnsvllle, Wlglneer. iw 
RALLS, KQNNBITH M., Cambridge, Englneer- fng 
ROCK, Pe~are A., Lowell, Chemistry 
ROTHKOP~, MICHAEL H., Boston, Social 
Sciences 
SAYIN, HARRIS B., Newton Highlands, Psy- 
chology 
SAVIN, SAMUEL M., Newton Highlands, Earth 
Sciences 
SCRULTZ, MAETIN H., Chestnut Hill, Math- 
ematics 
S~QR~, GINO C., Cambridge, Physics 
SINQER, HABV~Y A., Boston, Engineering 
SOIITHAED, JOHN B.. Boston, Earth Sciences 
SULLIVAN, JEEEMIAH D.. Foxboro. Physics 
WARD, HAROLD N., Cambridge, Mathematics 
WABNEII, FBANK W., III, Watertown, bfath- 
ematlcr 
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WAEREE, JONATEAN R., Bodon. Blophysla 
Wmrnmu, SIPHON, D., West Newton, Physics 
WEINETEM, HEIUI~ET G., Swampscott, Engl- 
nearing 
Y~ornr, CHAPL~S D., Amherst, Bl0phyei~8 

ooomrat4es (hoduats 

AL-, ROBEET 8.. Adams, Englneerlng 
AUOSTKALN~, VALDIE A., North Adams. En- 
glneering 
AVBBT, DONALD H., Winchester, Englneerlng 
BLACK, FI~CHEB S., Jr., Cambridge, Mathe- 
matlcn 
Bonvrar, G~nnra H.. NewtonvlRe, Biology 
BOWXAIL ROBPBT H.. Canton. Mathematics 
Bnaoxs~; Joem~a C.,’ Ware, Physlce 
CHIN, GILLBEET Y., Brighton, Engineering 
CEMURA, CAROL A., Chicopee, Earth Sciences 
COOKE, CYNTHIA W., Needham Heights, Blo- 
chemistry 
DALLY, H~NBY O., Jr., Braintree. Chemistry 
DEACON, HOWAIUI J., Jr., Qnlncy, Engl- 
neering 
DUNLIAVY. JAMES 1.. Jr.. Amherst. Ensl- 
neering 
mNDmLL, FUNCIE E., Brookline, Blngfneer- ing 
FooTm, STEPANIE V., Framlngham, Social 
Sciences 
FOBSLUND, ROB~ET P., Norwell, Engineering 
~BORLICKI, Parss J.. New Bedford, Chem- 

H~NBY, Gmouam R.. Plttafleld, Phystes 
HE~ZB~UO, NORWAN P., Clinton, Mathematics 
HoamNBsao, PrmRBm C.. Cambridge, Physics 
Bows, NORMAN M.. Jr.. Princeton, Engl- 
neerlng 
KEAV~NEY, PAUL F.. Brookline, Chemlstry 
KsLLmr, KsVIN J., Northampton, Englneer- 

Ksogoma, WILLIAM H., All&on, Zoology 
LIDBKY, LAwnm'cm hf., Cambridge, Engl- 
neerlng 
LI~BBBMAN, BUUTON B., Breokllne, Mathe- 
matlce 
MCCLUNO, JOHN B., Jr.. Brockton, Engl- 
neering 
MILLS, WAYrm A., Natick, Physics 
MYBVAAQNWI, RODNEY N., Winchester. 
Physics 
MLsON, CHAaLss H., Worcester, Chemistry 
NICK~B~ON, EARL R., Somerville, Mathe. 
matics 
NOSHKIN, VICTOB 1.. Worcester, Chemistry 
NIISS~ANN, DAVXI G)., Needbam, Earth Scl 
encw 
O'BuImN. EDWABD J., Lenox, Physics 
PAET~C~YX, FRANCIS W., Chlcopee Falls, 
Engineering 
PECK, NEWTON T.. Waban, Mathematics 
P~IBCI& WILLIAMS B., Hanson, Engineering 
PICAED, RICHAED H.. Hudson, Physics 
REOAD~E, RICHARD, O., Northampton, Engl. 
neerlng 
RoussmAu, WILLIAM F., West Newton, Engl. 

SAVAQ;, JOHN a., Lynn, Inglneerfng 
SCXMIDT, JOE% P.. Holyoke, Engineering 
STOL~ENBEBQ. Murs 0.. Cambrldne. Mathe. 
matlcs - 

I  I  

Swmxvrsmn, JUDITH, Norwell. Social Sciences 
m-B. S~lppanlp D.. Brookline. Em& 
neerlng - 

. - 

Bnn~er FeZZowrh@s for Graduate Teaohkg 
Aeeistsnt 

ANDXBION, SAY~~L W., Cambridge, PsychoI 
WY 

BE~T~A~PD, Rmnm R., Leomlnster, Chembtry 
BOUTILIEB, ROBBET F., North Andover, Bkrth 
Sciences 
BUEK~. JAMES J.. Jr.. Northamoton. Cbem- 
istry 

.,~ _. 

CABL~ON, ARABELL~ P., Brookline, Chemistry 
CBONIN. TIYOTRY H.. West Roxbory. Chem- 
letry - 

_. 
DONOQ~U~, JOHN T.. Holyoke, Chemlatry 
QAUVIN, PAUL N., New Bedford, Chemlrtry 
LISS, ROBERT H.. Boston, Zoology 
HAET, NATFIAN H., Cambridge, Zoology 
HEDLUND, RICHAUD W., Worcester, Earth 
Sciences 
JQTT~E, KATHAEIN~ B.. Wellesley HlIls, 
Chemistry 
Kiss. DAVID I.. Cambridge. Mathematics 
MI&LBON, R&ABD Ai ‘Amherst. Yathe- 
mane8 
P~ARLE, PHILIP M., Cambridge, Phyalcs 
PICK, NEWTON T., Waban. Mathematicr 
R~AED~N, JOHN F., Boston, Chemistry 
WAQN~E, ANDUEW J., Cambridge, Meteorol- 

)>~,Ax, ROBERT B., Lynnfleld Center, Pey- 

Postdoctoral 
ADAM, WALD~MAR, Cambridge, Cbemietry 
ANDEUSON, CHARLES H.. Cambridge, Physlce 
BIENROWRBKI, GBOBQB K., Brighton, Engl- 
neering 
COIN, MOUTON, Belmont, Englneerlng 
DIAMOND. JARED M.. Brookline. Blonhvelcs 
DIXON, WILLIAM B.,‘Fall River,‘Cbe&try 
EIQNER, JOSICPH, Swampscott, Biochemietry 
Hons~, WILLIAM D.. Peabody, Chemistry 
MATE~W~, MICHELIN~ M., Cambridge, Mt- 
crobiology 
ROCKETT, TAOMAS J., Medford, Earth Sci- 
euws 
SILVIR, MARC S., Amherst, Biochemistry 
STRANQ, WILLIABI Q., Arlington Heights, 
Mathematics 
WATSON, RICRAUD Xl., Brighton, Physics 
WILLIA&I~, FOUMAN A., Bedford, Englneerlng 

senior Poet Doctoral 

AUSLANDIL~. MAUBICI, Waltham. Mathe- 
matics 
BUCAI, Oao~om H., Cambridge, Chemistry 
FORD, KENNETH W.. Waltham. Physics 

Science Faculty 
BERMAN, MILDUED, Maiden, Earth Sclencea 
BOND, ROBERT S., Amherst, Agriculture 
DURBBE. WILLIAM A.. South Hadler. Mathe- 
matlcs 
D~IALO, FREDERICK J., Amherst, Engineering 
HALL. GIEOBOE E.. South Hadler. Chemlatrs 
HAY&, Ssm~oua. Worcester, -Mathemati& 
KNIPP, JULIAN K., Medford. Physics 
MONEB, JOHN Q., Amherst, Biology 
MURNANQ, JOHN P., Sprlnglleld, Oceanog- 
raphy 
O’NEILL, ANNE F., Norton, Mathematics 
SOBALA, DANIEL, Amherst, Englneerlng 

Bummer FeZZowshJga for Xecordaru School 
Teachers 
ALV~JS. SE. M. Ms~axc, Boston, Mathematlw 
CEEIQHTON, WILLIAM A., Mflton, Biology 
Eccums, FRANK M., Andover, Mathematics 
FALLA, SE. M. ANNA~A, Brighton, Matbe- 
matics 
HoNN~N, 8s. JAILS F., Sprlngdeld, Biology 
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AND~ES~N, Carry &I., Richmond, Physics 
BAJ~DYA. CARL J.. Qrnnd Rspids, Genetics 
BALL, I&xAI%D J., Owosso, Psychology 
BICK. WILLUM IT.. Laneinn. Engineering 

ILLABD, MABVDL J.. East Lansing, PhyslU 
L~~~~~~~, ROBS~T L., Kshunssoo, Engl- 
wring 

KmLLmTr’. JSREYIAH J.. Weston, Msthematlcs WINKLPI~, HnBBEBT H., Farmlngton, Medical 
LANDoR, ALAN, Avon, Chemistry Sciences 
Lox, JOHN R., Andover, Mathematics WISSX, NATEAN, Detroit, Physics 
MCDONNmLL, 8~. IA~MACULATA, Worcester, WOU, -I L., Midland, Zoology 
Mathematics WOLV~BTON, FUNKLIN B.. Ann Arbor, 
IKCGABBY, SB. Id. ADBIA, Waltham, Chemistry Physics 

WOOD, &DNEY D., Charlotte, Englneerlllp 
MICHIGAN ZIDB, ROB~BT E., Detroit, Psychology 

Graduate uooperatlwe t.hauots 

4 

s 
A 

E 

: 
1 I 

1 
C 
C 
I 

. : 
( 

3 
I : 

: 

i 
‘ 
1 
1 

BICK~L, THOMAS I+., Detroit, M&hems&a 
Bum, Caaa~ms G., Sault Ste. Marie, ICarth 
Sciences 
BUZZIPLLI, DONALD P. Detroit, Englneerlng 
CABBOLL, ROB~BT L., Mason. ~1010gy 
COBUBN, LEWIS A., Ann Arbor, Mathematics 
COI!NWmLL, l3EOBGl w., Sawyer, Zoology 
DEIB~RT, MAX C., St. Johns, Englneerlng 
DmWxTr, CALVIN B.. Grand Raplde, Zoology 
FEBBAB, JOSEPH C., Okemos. Mathematics 
F~TTI@, LYLE P., Petoskey, Social Sciences 
FIBCIIPIR, PATBICK C., Ann Arbor, blathernat 
1cS 

runmL, Josmnx L., Lansing, Pbyslcs 
~rnnzo~, BlomoNm H., Detroit, Chemistry 
BABCOCK, MuaIm& L., Detroit, Zoology 
IALDWIN, BANSOI~ L.. East Lansing, Biology 
FLACK, WILLIAM L., Detroit, Engineering 
1~8s. WILLIAX E.. Eest Lsnslng. P&s&s 
lBzDE~Wz(1, CORWIN J., Dorr, Ch&lstry 
lsroos, JAMES E., Ann Arbor, Englnoerlng 
!ANTW&LL, JOHN C., Detroit, Mathematics 
!oLPmTumit, TEOMAE R., East Lsnslng, Engl- 
leering 
IONLAP, ROBERT W., Ann Arbor, Englneerlng 
JARLAND, HOWARD, Oak Park, Mathematics 
~ILLINOHAY, KFINT K.. Ann Arbor. Medlczl 

Fooo~ena, DAVID A., Ann Arbor, Mathemntice 
OBNSHAW, MABVIN A.. Petoskey, Chemistry 
QXIOBOIU, JAICEE P., Southfleld, Physics 
OIQNAC. DONALD A., Detroit, Mathematics 

lclences - 
%ANTN~, LEONARD J., Grand Blsnc, Engl- 
1eedng 

QBEUNYAN, DAVID L., Lansing, Physiology 
GUSSIN, QABY N., Detroit, Biophysics 
C?UP~B. MELVIN J., Detroit, Psychology 
HAAS, Tmaan Id., St. Johns, Chemistry 
Hoosi. OOTTPBIED. Detroit. Zooloa~ 

IANNA, MARTIN S., Blrmingham, Mathemat- 

&IWON, RANDALL P., East Lansing, Soclal 
Iclences 
EBINmvIcH, JOHN, Jr., Flint. Englneerlng 
BUNT, ROBIEBT H., Ann Arbor, Physics 
HUDSON, HULOW hf., Rockford, Englneerlng 
pALEE, JAbIms B., Ann Arbor, Astronomy 
RaNIA, Hmasx J.. Detroit, Biology 
SUDAN, Jmnsrr L., Oak Park, Mathematics 
KNUTBON, RoemB M.. East Lansing. Botany 

JOKIPiI, JACK R.,-Ironwood, Phy&n 
-ANA, JOHN F. W., Benton Harbor, Blo 
chemistry 
KELLY, ROB~BT C.. Kalamazoo, Chemistry 
Krss~ms, DAVID P.. Ann Arbor, Englneerlnl 
LAEABOV. CONNOR, Detroit, Mathemotlcs 
LILLYA, -CLIPE%R~ P., Ann Arbor, Chemlstrl 
MATWIYOPP, NICEOLAE A., Rogers City 
Chemistry 

LIMA& iosmp, L.. Ann Arbor, Englneerlng 
LINDYAN. HABOLD R.. Ann Arbor. Psvcbolorn 

MCILBATH. THOYAE J.. Esst Lansing, Physic 
MCVAIJ~H, MICHAEL R., Ann Arbor, Socls 
Selences 

LMTLs, irowa~ HI., Inkster, En&&rlng -- 
Lusans. DBAN C., Lansing. Chemlatry 
MABCKWA~~T. JUDITH M.. Ann Arbor. E&b 
Sclencee - 
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MINTZ, LmIoH W., Boyal Oak, Earth Sclence8 
MrrCHmLL, LAwBmNcm C., Ann Arbor, Chem 
istry 

MCKINNBT, NOBBIB P.. Ann Arbor, Social 
Sciences 

MUYIIEBT, VERNON 8.. Brutus, Englneerlni 
OPOKA, CAROLYN M., Wyandotte, Chemlstr; 
Owmne, JAMDE C., Grosse Polnte, Physics 
PARIamK, RoBmRT J.. Bay City, Englneerln 
PAXN~, ROB~ET B., Nlles, Zoology 
PmTBIm, TED E., Lansing, Mathematics 
ROB~BT~ON, WAYNE M., Fremont, Englneel 

PoBNmn, MIcHamL I., Ann Arbor, Psychology 
RANDALL, CHABLIS M., East Lansing. Phys- 
lcs 
R~?E~~KI, CABOL J., Ann Arbor, Psychology 
RICHARDSON, ROBEBT W., Ann Arbor, Physia 
ROEENW~LD, BOBEBT L., Jackson, Englneerlng 
RPAN, MABK IO., Bad Axe, Chemistry 
SABASON. DONALD E.. Detroit. Mathematics 

inis 
Rose, DAVID W., Detroit. Phydw 
SHULTZ, WzNDELL A., Hastings, Mathemal 
ICZ 

SCEWAE&, ALAN 8.. ‘Detroit. hnglueerlng 
SCHW~~I%,HABLOW W., Hopkins, Englneer- 
in43 

SLOBIN, DAN I., Detroit, Psychology 
SMITH, Qmm E.. Ann Arbor, Engineering ngineerlng 
SmmmT, JAMES R., Detroit, Engineering ftroit, Engineering 
TmBEIJN~, KDNNDTH W., &St hIIdW,PQ 3t Lsnalng, Pq 
chology 
TBABAB~O, TIIOIIAS B., East Lsnslng, PeI 
chology 
T-ADD, PAUL A., Ann Arbor, Physics 
Vzmcw, WILLIAM A., Pleasant Ridge, Maths 
mstlw 

.WmnaTma, DALY A., Wyandotte, Blochemistr 
W~~TDBDAL~, THOMAE H., Pontiac, Botany 
WoeToN, ELIzABmTH A., Detrolt, Blochen 
irm 

:- 

,- 

I- 

b 

I 

3- 

S~mmtT, Sammr G., Ann Arbor, Psychology 
SILBAB, RICHABD R., Fenton, Physics 
SI&VIC, STIIWABT P.. Ann Arbor, Psychology 
Summwxmm, Qwaom C., last Luulng, 
Physics 
WALBH, BEBT~A~U J.. Ann Arbor, Mathemnt- 
ICS 
WILBON, CAROL M., Detroit, Blochemlstry 
WOLFBON, SE~YOUB J.. Detroit, Physics 
Wo~smx, WAYNE C., Battle Creek, Chemistry 
ZINN, KAIIL L., Marshall, Psychology 

Bummer Fellowships jar Graduots Teaching 
desistants 
COB~~TT, GAIL A., Ann Arbor, Botany 
za~;ws, Omoaom H., Ann Arbor, Mathe- 
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AUBIPL, JOBIUPH D., Lancing, Physlcr 
BIILL, FE~D~BICK W., Detroit, Social Sciences 
BIBNBTDIN, STANLEY C., Ann Arbor, Chem- 
lstry 
CVANCARA, ALAN Y., Ann Arbor, Earth 
sciences 
DQHABDT, Donrs C., East Lansing, Psy- 
chology 
DILLYAN, CIIAEL~E D., Detroit, Social 
Sciences 
Dwn.08, RICIIA~D C., East Lansing, Engi- 
neering 
Du~e01t, HABBY A., Ann Arbor, Chemistry 
OBAAAM, SHIRLEY A., Grand Blanc, Botnny 
QULLAHO~N. JDANNIP E.. East Lanslns. Psr- 
chology - 

-. - 
HATPIDLD, ELAINE C., Detroit, Psychology 
H~IN~OHN. ROBEBT J.. East Lansing. Engi- 
neerlng 

-. - 

H~BT~L, G00aa0 It.. Harper Woods, Chem- 
istry 
HILL, RONALD A., East Lansing, Physics 
Hoovms, WILLIAM G., Ann Arbor, Chemistry 
HOPPQ, RONALD A., East Lansing, Psychology 
HOUSTON, ANN H., Ann Arbor, Zoology 
ISTOCK, CONBAD A.. Grosse Pointe Woods. 
zoology 
MABTINS, HINRICII R.. East Lansing, Engl- 
neerlng 
M0ac0s, MABVIN R., Ann Arbor, Psychology 
NI0DsIELSK1, ROB0BT J., Ray City, Cbemis- 
trr 
P~NCHI~, J~ANPIEBR~ M., Dearborn, Social 
Sciences 
T0n HAAB, GAMY L., Ann Arbor, Chemistry 
TIOIHUN~, K~NNQTH W., East Lansing, Psy- 
chology 
TEOYPSON, RICHABD W., East Lansing. Psy- 
chology 
RAMSQY, JAMES H., Detroit, Mathematics 
SEBASTIAN, LOIS P., Ann Arbor, Psychology 
SHBIVER, DUWABD F., Ann Arbor, Chemistry 
SMITH, PAUL E., Ann Arbor, Social Sciences 
STIMII~L, DAVID T., Ann Arbor, Psychology 
WImu, KABPN E., Iron Mountain, Earth 
Sciences 
WIBTII, JOEN L., East Lansing, Engineering 

BBOWN, YOBTON, Ann Arbor, Mathemntlcs 
HODQ~S, RONALD W., Lanslng, Zoology 
KIRSCH, JACK F., Detroit, Biochemistry 
MCKNIORT, L00 G., Ann Arbor, Chemistry 
SCRUIIACH~B, CLIBBORD R., Detroit, Physics 
SXABT, JOFIN R., last Lansing, Mathematics 
STEWARD, OMAB W., Midland, Chemistry 
VAN PUTT~N, JAX~S D., Jr., Ann Arbor 
Physics 

&JtdOr PO8tdOotOraZ 
COON, MINOR J., Ann Arbor, Chemistry 
HAYS, WILLIAM L., Ann Arbor, Mathematics 
WBI~LEY, CHABLES F., East Lansing, Psy- 
chology 

Bdence Faculty 
BLUMAN, DEAN E., East Lansing, General 
Science 
BOLT, JAY A., Ann Arbor, Engineering 
CHasrmm, WILLIAM B.. East Lansing, Physics 
CLOCK, DANIEL A., Marquette, Mathematlca 
DUB~J~TAKI, PAND~LI, East Lansing, Engl- 
neering 
Dn0, JA~~s L., East Lansing, Chemistry 
JOHNSON, K~NSI~ R., Houghton, Engineering 
KAUP~~AN, KURT D., Kalamazoo, Biochemie- 
try 

K~ABNS, Roemar W., Detroit, Engineering 
MAHAN. HAROLD D.. Mt. Pleasant. Zoolorrp 
MCCUL~Y, JOCIIOPH. C., Kalamakoo, tithe- 
matlcs 
NOEBIS. DOUQLAS M.. Jr.. Jackson. Enni- 
neering 

- 

NOBTHEY, JAMES H., Ypsilanti, Mathematfcs 
Tu~N~B, WALTER W., Detroit, Mathematics 
VANWESTENBURQ, JOHN A., Houghton, Engi- 
neering 

i3umlner FeZZowshlpe for f&condafy lgchool 
Teacher8 

BAUEE, ERNEST A., Grosse Pointe. Mathe- 
matlcs 
COhUSK0Y, SE. JmAN K., Utica, Biology 
CONVEBSET, $3~. M. J0 DAEC, Grand Rapids, 
Biology 
HAGER, DAVID L. Z., Mason, Biology 
HA?+ JOHN B., Grand Rspids, Biology 
HABMON, MO. MABYELLIN, Grosse Pointe, 
Chemistry 
HAU~N~TEIN, JOEN L., Nlles, Biology 
KOHLHEPP, JOHN GRAM, Flint, Mathematics 
LABATT, Dms W., Mendon, Biology 
LOY~T, CHAEL~S E., Flint, Mathematics 
MANDOSSIAN, ADRIINNE, Detroit, Botany 
MATSON, WILLIAM F., Montague, Blology 
MICHI~LS, BRO. CPIOL LEO, Detroit, Chem- 
lstry 
MOOR0, CALVIN V., Detroit, Zoology 
MULLINIX, DARRYL D., Wayne, Biology 
N~~osa, VERNON D.. Muskegon. Mathe- 
matlcs 

- 
PHILLIPB, GENBI A., Corunna, Mathematics 
RAEOCZY, SE. M. ANDE~TTA, Hamtramck, 
Chemistry 
SEULL. JESRY L.. Ann Arbor. Biolocv 
S~IITK~, JOHN M., Jr., Detroit, Blofigy 
TSCEIRHART, WILLIAM, Warren, Mathe- 
matics 
VAN ANTWEBP, ALAN E., Blg Rapids, Mathe- 
matics 
WOD~TZKI, SE. CATHERINE, Flint, Chemistry 
ZYLSTBA, (%RALD Q0~n00, Kalamazoo, 
Biology 

MINNESOTA 

Graduate 

A00s0, PATRICK R., St. Paul, Mathematics 
ANSHU~, BYRON E., 
neering 

Minneapolis, Engl- 

ARNESON, RICHARD M., Minneapolis, zoology 
BDsQ, JOEN C., Hopkins, Engineering 
BLACK, MAEY B., Minneapolis, Anthropology 
COHIN, ROBXXT R., Duluth, zoolcgy 
CoN0, RICHABD A., St. Paul, Physics 
D~UTSCH~, CRAIO W., Minneapolis, Chemistry 
DRATZ, EDWARD A., Mlnnenpolis, Chemistry 
ECKLUND, STANLEY D.. MlnneaDolls. Phvslcs 
FRIEDMAN, LAWRENCE B., Duluth. Chemistry 
FRISTBDT, BBBT E., Hopkins, Mathematles 
GAMILIN, THEODOB~ W., Robbinsdsle, Mathe- 
matica 
GOEDON, STANLEY L., Walnut Grove, En- 
gineering 
GRANZB~RO, GARY R., St. Psul, Anthropology 
HAJIC0K. JAILS D., Minneapolis. Physics 
JANZEN, DANIEL H., Mluneapolls, Zoology 
JENSEN, TIMOTHY B., Minneapolis, Engi- 
neerlng 
LOK~N, JAIfES G., Minneapolis, Physics 
LOWBY, THOMAS H., Minneapolis, Chemistry. 
MCKPNZIPI, DOUOLAS H., Minneapolis, An- 
thropology 
NEWMAN, Rmmx D., St. Paul, Phyeicr 
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PTA~HNE, MABK 9.. Mlnneapolla, Blophyslcc 
PULKRABEK. WILLAED W.. St. Paul. Enni, 
Ileering 
Rusa, KENT R., Minneapolis, Chemistry 
SCHLEINITZ. HENRY M.. DULUTH, Enalneerlnr 
SCHULTZ, GPEALD E.; Minneapoli& Earth 
Sciences 
SOYM~B, DAVID C., St. Paul, Mathematics 
SOUTHWICK, DAVID L., Rochester, Earth 
Sciences 
STRPK, ROBERT A., St. Paul, Physics 
SWANSON, STANLEY M., St. Paul, Physics 
TAUEB, SR. RITA J., St. Paul, Mathematics 
THOMAS, PAUL J., St. Paul, Blochemlstry 
TEUUNAUER, PBTEB Q., St. Paul, Physics 
UBITAM, Rhu~ A., Moorbead, Physics 
WFIIT~, ROSCOE B., Mlnneapolla. Physics 
WILLETT, Roam% D., Northfleld, Chemistry 

Cooperative Graduate 

AMBS, LAWRINC~ L., Minneapolis, Engl 
neerlng 
ANOILICI, ROBEIIT J., Rochester, Chemlstry 
BECKER, PHILIP hf., Mlnneapolle, Englneerlng 
BIEKMAN. JORN A.. St. Paul, Mathematics 
BRAWN, CHARLES L, Minneapolis, Chemistry 
BBODSKY, STANLEY J., St. Paul, Physics 
Dussr~m, PAUL L., Moorhead, Mathematics 
EBRON, BRADLEY, St. Paul, Mathematics 
EKROOT, CHARLES 0.. Duluth, Engineering 
FL~I~INQ, DAVID P., Minneapolis. Engineering 
GAUSTAD, JOHN E., Mlnneapolls, Astronomy 
Q~ova, LAEBY C., Minneapolis, Mathematics 
HAIQHT, CEARLE~ H., Minneapolis, Eugi. 
neerlng 
HBLLINO, ROBERT B., Madells. Genetics 
Hsusn, Csaa~ss V., Bertha, Mathematics 
JOHNBON, LILAND 0.. Hadley, Zoology 
KIBCHNER, ROQE~ B., Minneapolis, Mathe. 
matlce 
KLAY. ROBERT F.. St. Paul, Agricultural 
Sciences Sciences 
KLINE, KENNETH A., Mlnneapolle, Engl- KLINE, KENNETH A., Mlnneapolle, Engl- 
neerlng neerlng 
LANGE, ROBERT G., Pipestone, Mathematics LANGE, ROBERT G., Pipestone, Mathematics 
LIVINBI, JAMES L., Minneapolis, Physica LIVINBI, JAMES L., Mlnneapolle, Physica 
MIDDAU~H, MICAL E., Minneapolis, Zoology MIDDAU~H, MICAL E., Minneapolis, Zoology 
OAICSS. THOMAS R., Minneapolis, Chemistry OAICSS. THOMAS R., Minneapolis, Chemistry 
ORI& PATUICK J.,. Stlllwat&, Chemistry 
PBITZBR, KARL A., Duluth, Physics 
RICK, QnNm P., Minneapolis. Chemistry 
SAPPEN~IELD, DALD S., Mlnneapolls, Chem- 
istry 
TOaVII, PET~B J., Minneapolis, Engineering 
VAND~EZI~L, JAN P., Minneapolis, Engl- 
neerlng 
V~NNIX, ALAN J., South St. Paul, Engi- 
neering 
VISTA, ARL~N E., Austin, Chemistry 
WALKER, JAMES F., Jr., Minneapolis, Physics 

Burnncer FellowshCpe for Graduate Teach4ng 
d8848taut8 

COIWMAN, ROBEET El., Mlnneapolls, Chemistry 
B~AU~CXN, JEAN M., Duluth, Engineering 
BLOCK, DOUBLAS A., East Qrand Forks, 
Earth Sciences 
GLEAN, SANDRA J., Coleralne, Zoology 
GBOVE, LARBY C., Minneapolis, Mathematles 
Hsun~, CRARLIS V., Bertha, Mathematics 
MCANDREWS, JOHN H., St. Paul, Biology 
PABKEU, RB~LEN M., St. Paul, Chemistry 
VENNIX. ALAN J., South St. Paul, Engineering 
RIDCK, GI~INE P., Minneapolis, Chemistry 
SATHIIR, DUANU P., Minneapolis, Mathematics 

STCJBY~, HOWAED A., Ada, Chemistry 
WEINMANN, JOAN M.. Granada, Chemlatry 
WOOD, JOHN B., Minneapolis, Mathematics 
W~~DBU~Y, Gnosas W., Jr., Mlnneapollr, 
Chemletry 

Postdoctoral 

ABONSON, DONALD G., Minneapolis, Maths. 
matlcs 
CAMPBELL, DAVKD P.. St. Paul, Psychology 
DAWEE. CLINTON J., Robblnsdale. Botany 
GARLIND, WILLIAM, Minneapolis, Anthro- 
PologY 
RICETER, MARCEL K., St. Paul, Mathematlce 
THOMPSON, TRAVIS I., St. Paul, Psychology 

k78nlOT PO8tdOCtOrQZ 

BRASTED. ROREBT C., Mlnncapolls, Chemietry 
JOHNSTON, LAWRZNCIQ H., Minneapolle, 
Phyalcs 
ORGY, STICVEN, Minneapolis, Mathematics 

Bctence Faculty 
ANDIRSON, LEROY T., Mlnneapolla, Englneer- 
lni3 
RO~SINQ, TROYAS D., Northfleld, Physlcs 
STADTAITIS, OTONAS 1.. North5eld. Mathe- 
matics 
STBIN~TBOM, ROBERT C., Mlnneapolls, Idathe 
ma&r 

Summer Fetlowrhipe for lgecondary Sohool 
Teacher8 

ACQUARD, RICHARD H., Austin, Mathematics 
COULT~R, JOHN C., Mound, Biology 
DINQLI, JAMES H., Elk River, Mathematics 
HAUG~N, LYLE J., Pelican Rapids, General 
Science 
HIDNDRICKSON, ARTHUE D., Tower, Mathe- 
matics 
HITI, LUDWIQ F., Cloquet, Mathematics 
OLSON, ALLAN L., South St. Paul, Math* 
matics 
PHOUSD, HOWABD Lrua, Mankato, Mathe- 
matics 
SCHROEDER, DENNIS S., Waseca, Chemlstry 
TUBIS, SR. JBAN M., Wabasha, Biology 
VAN LQON, Rosaa~r. JOB, Robbinsdale, 
Nathematics 

NISRISSIPPI 

Graduate 

BALQORD, WILLIAM D., Jackaon, Earth Sci- 
encee 
BROAD, ANNE L., Jackson, Blology 
MURPHY. JA&UXJ L., Pontotoc. Mathematics 
MuRHxLL, PAUL W., Jackson, Englneerlng 
NAMKOONQ, GENBI, Gulfport. Genetics 
ROQ~RS, CECIL A., Jr., Jackson, Peychology 

Cooperative Graduate 

CAVIN, RALPH K., Natches, Engineering 
DAVIS, WILLIA?~ hi., Columbus, Genetics 
HOLLAND, HUQH O., Jr., Louisville. Chem- 
Istry 
LOWTHEB, JAA%~S D., Jackson, Englnoerlng 
MCCAIN, MICHAEL L.. Merigold, Engineering 
POUNDS. DCINNI~ J., Booneville. Endneer- 
Ing 

- 

RICKS, J~rss V., Jr., Greenwood, Englneer- 
Ing 
SIMPSON, WILBURN D., Jackson, Physics 
SUBEU, Lmwm A., Jr., Jackson, Englneerlng 
TBOTTRR, .,AXlE D., Bolton, EnginefZlIlg 
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Bummer Fellocoehtpr for Greduate Ttsohinr 
A&etanta 
HAlWS. BICHABD B., Jackeon. So&l Sd 
encw 
ROBINSON, JAMBS V.. Jr., Laurel, Psycholog, 
Rosso, SAYUEL W.. Centrevllle, Botany 
WILKINSON, K~NNNTSX P., Starkvllle, SO&I 
sclenceE 

Poetdoctoral 
HUDSON, ANNE L., Inverness, Mathematics 

&kiencs Faculty 

CABNBS, WALT~B R.. State College, Engineer 
wt 
QBACE, EDWAIXD E., Corinth, Mathematics 
Lmwrs, Jsssm C., Jockson, Mathematics 

Bummer Fellowships for Beoondaru Bchoo 
Teaohsre 
AU~TIIV, GLADYS. Merldlan, Biology 
BEQLIIY. OEACB B., Jackson, General Sclenc 
DANIBL, ARMY. Jr., Jackson, General Sciencl 
QOODQAME, Lucr~s H., Laurel, Mathematlc, 
JONss, DORo’rHY LOUISN, Cnnton, Blology 
Lswrs. ROEIEBT L., Hattiesburg, bflcto 
blology 
Lmwxs, RUTH TODD, Okolona, Qeneral Scl 
ence 
TILLMAN, MAEQABQT H., Bruce, General Sci 
em3 
WILSON. WILLIAM BAY, Port Qlbson, Mathe 
math 

MISSOURI 

Graduate 

BAILNY, RICHARD C.. St. Louta, Englneerln$ 
BDEQMAN, ROBERT K., Columbia, Physlologl 
Bamoss, ROBPBT F.. Joplln, Chemistry 
Dora. MAEILYN I*. IndePendence.. Mathe 
matG- 
ECKI 

&RIND. HAEOLD S., Clayton, EngiueerlDg 

~ D&T, CRABLSS A., St. I.Qu~B, Englneerlng 
ELSON, ELLIOT L.. Ladue. Blochemletry 
FOBNID~, G. DAVIS, Jr., St. Loule. Engineer 
lw 
FB~NK~L, RICHARD B., Columbia, ChemlatrJ 
HNRNsT~o~T~E, WILLIAM, St. Louis, Chem 
ietry 
HIATT, VIVIAN S., Floriseant, Zoology 
JONES. LEYI B., Caruthersvllle, Chemistry 
K~NBs, CEIABLES J., St. Louie, Blology 
KWENTU~, OEBALD K., Klrkwood, Engineer 
m 
LAUGHLIN, PATNICK R., St. Louis, Pey 
chology 
MCMAEON, Lss 1.. St. Louis, Psychology 
MUNCH. JOHN H.. Webster Groves. Chem 
istry - 
Mrsas. WAYNE W.. St. Louis, Biochemistry 
NANCD. JON R.. Springfield. Physics 
PAI~K&BST, L~wssN~s J., Kansas City, 
Chemistry 

&operative Graduate 

BALL, WILLIAM F.. Slater, Physics 
BABN~T-T, DONALD L., Hannibal, Yathematlcs 
BBOWN, LARBY N., Sprlngfleld. Zoology 
Bnucxrr, ROBBNT J., Columbla, Matbematlce 
CONRAD, Joam~~ B., Bowling Green, Chem- 
hitry 
COOK, ROB~BT A., University City, Maths?- 
InntlcE 
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FLACESBABT, BUT B., St. Louia, Englnser- 
1w 
HAONN, DAVID C., St. Lonls, Englneerlng 
-ON&$ WILLIAX J., St. Louis, l!hglneerlap 
LIcKmX, tivIN E., Marshall, Peycholoplr 
LUCNBTT, WXNTBB P., Kanfmd City, Zoology 
MCCOOL, DONALD K., Cameron, Engineering 
McNmoS, ROBBJBT S., Kaneas City, Chemistry 
MYmae, THOMAS W., Llberal, Engineering 
RO~ONBPBO~E, FBED~BICE, Klrkwood, En- 
glneerlng 
SCHBAUTDMIDI~E, BBBNAED, St. Lonle, Physics 
STICINIIB, EUQsNs F., Columbla, M&he- 
matics 
TEORP, JANUS S., Ksnsas Cl@, Englneerlng 
WOLP, LAWB~NCID J., St. Louis, Euglneering 
WOLFF, CABOL~ E., Columbla. kkxlal Sciences 

Bummer FetZowshipe jar Graduate Tcaohtng 
Asaiatantr 

BUMCsOT, BOBSRT J.. Columbia, Mathematics 
~~;~~.~ILLIAM W., Excelsior Springe, Earth 

L~NQ, L~LAND L., Rolla, Engineering 
HANSON, SP~NST hf., Rolla, Earth Sciences 
HAZEL. JOSEPH HI.. Caruthersvllle. Earth 
Sclenck 
JON~E, Lam B., Csrutherevllle. Chemistry 
JONES, P~T~B F.. Ksneas City, Chemletry 
bfMSMANN, HAE~Y J., St. Loule, Zoology 
VANSANT, Caa~ A., Clinton, Engineering 
ROSSNB~, LAWBBINCBI F., University City. 
Physics 

_. 

SCHMUT~Y~INB, B~ENABD, St. Lode, Physlce 
STANB, NOETON L., Kansas Clty, Mathematics 
STIUNIB, EuoN~s F.. Columbia, Mathematics 
WELLINQ, DAN J., St. Loule. Phyelca 

Poatdootoral 

ASKW RICNAIXD A., St. Loule, Mathematics 
HABYONY, MARLIN D., Kansas City, Cbemis 
try 
NUSSBAUX, ADOLF E., llnlverslty City, Yath- 
ematlw 

Bmior Po8tdootoraZ 

BOOTNBY, WILLIAM M., St. Louis, Mathe- 
matics. 
LARK, KARL 0.. St. Louis, Zoology 
Lmvx~r, JACOB, Colnmbls, Bobny 
SPQAL, HABOLD L.. St. Louis, Biochemistry 

BNNNINQ~INLD, LLOYD M., Columbia, Engl- 
neering 
CAUDL~, RODNEY D., Belle, Englneerlug 
GULSBB, CEAsLES 1.. St. Loule, Engineering 
GOLDEAB~B, JACOB K., St. LOUIS. Mathemat- 
ICI3 

PEONAS, JAY~S F., Jr., Marshall, Phyelce 

HANSEN, PETEN 0.. Bolla, Engineering 
hQ0. GLADWXN V., Columbia, Engineering 
NOWACKI, C. R., Rolla, Engineering 
QHQLTON, GEOEQE C.. Columbia, Afedhl 
Science6 

E;ckg8 Fellowsh@* lot- Becondaiy LlohooI 

DMLL, LOUIS, St Louie, Phyelcs 
DR~BES, CEAIUS B., Chesterfield, l&the- 
matics 
PACID~, BBO. JANNs L.. St. Louis, Physics 
G)UNDBUY, BBO. HOWARD, Klrkwood, Msth- 
rmatlce 
EIX. SB. PATRICIA M., St. Louis, Mathe- 
matics 



Hoomu, CHUL~I Z., St. Louis. Eoology 
hbb~ma, WILLM J.. Kirksvihe, Qeneral 

~~CCOBYICK, 8s. M. AIMTIN, St. Louis, Bi- 
OlOgJ 
Mourns. MARX HI., Webster Qroves, Mathe- 
matics 
~a~~ KICIIAI~I A., Jdaryville. Mathe- 

;y~ JOHN D~YLP, Herculaneum, Bl- 

PIEBCII, COXNBLL DAVID, Webster Qrores, 
Mathematics 
SPDR, SE. EA. KDWABD PAUL, St. Lonls. 
Chemlstry 
~~;ua, Ea. MABQAUBT El., St. Louis, Bi- 

WATSON, ROBEBT N., Ferguaon, Biology 
WILLIAMB, Qfioaom IBVIN. MaryvISe, Qeneral 
Science 

MONTANA 

Qraduats 

IIILDB, QAU~T I&, Qreat Falls, Biochemlstrs 
RIINNID, Bo~~B L., Bozeman, Mathematics 
VINCIILITTE, KICHAI%D B., Bllllngs, Eartl 
Sclencee 

Uoopsr~t4us Graduute 

Hwr, NOBYAN T., Sunburst, Chemistry 
KBUEQEB, DAVID A., Sidney, Physics 
MOUNTAIN, KAY~OND D.. Billings, Physics 
N~LEON, KICHABD L., Shelby, Engineering 
SACKUJTP, QAUX Q., Bozeman, hfathematicl 
SILVI~, JACK H., hllssoula, Mathematics 

~EGZOQ, JOHII O., Lincoln, tithematla 
AIDTSCH, ?%DoDOm w.. SeWUa. Pwni- 
AUQ, WAYNS W., Llucoln, Physics 
ASK, JOHN T., Lincoln. Physics 
CHUTZ, WILpmD hf., ZusthI, Qenetica 
KOV, CIIABLE~ iD., Bfverdale, Physics 

ummer FeIlow6Mps $or Orsduote T’scrohtiv 
.UUietQtbtU 
I~~IQIBBAII~, BI~EAIID, Lincoln, Chemistry 
MBZOQ, JOHN 0.. Lincoln, Mathematics 
WANBON, JIVES A., Aurora, Chemistry 
,ULLIVAN, Qnoaom A., LIIIcoIII, Physics 

‘06tdOOtOi31 
ILmICHEB, MICHAllL N., Omaha, hfBthematk3 
IOLCOIIB, DAVID N., Hartlngton. Chemistry 
VOI&OCK, JOHN Y., Kearney, Physics 

r&ems Faoulty 
IANSEN, PAUL V.. Jr., Blalr, Chemistry 
loon&, CARROLL L., Lincoln, Astronomy 
WILSON. LIILAND Y., Lincoln, Chemistry 

Jummer FellOW6h#p6 iOr SeCOndarv SOhO 
PUeOh~6 
LDAIII, NICK L., Beaver City. Biology 
~LB~RDINB. AIITIIUB P., Jr., Ord, Mathe- 
natics 
;)aoss, SB. Y. STPPHANID. Fremont, BiolOgY 
Szap~ma, SB. M. CLIBPTTA, Qreeley, Chem- 

~~‘P,EB MABI~N S Omahn. Yathematlcs 
IOHN&N, DoNAL~‘B.. Omaha, Mathematics 
ST~NEII, IVAN D., Morrlll, Yathematlcs 
VANOVmB, ZmNJAMIII, Holdrege, Biology 

fwnnsr Fellowah@ for Graduate Teochtni 
d66ktOfbtU 

B 

il 
P 

i 

: 

it 
S 
8 

P 

P 

/ i 

a 

: 
\ 

’ P 

1 1 
i 
1 
I 

; 
i 
1 

8 : 

D 
1. 

; ( 
8 

1 

1 
a , 

I 

J 

, 

v i 

tl 

Y 

7 
7 

UEVADA 

CLAUE~N, CARLA K., Ylssoula, Mlcroblologg 
BIN~HAM, I~ALPFI L.. Mlsaoula, Mathematics 
CAYE~PON, DAVID Q., Qreat Falls, Biology 

Bolsnoe Faculty 
CAUQIILAN, QEOBQSIANNE B., Bozeman 
Physics 
DUIINFOBD, BOBEBT F.. Bozeman, Knghmerinl 
QMBY, H~NBY E., Bozeman, Chemistry 

Summer Fellowshtps jar Seoondary Sohoo 
Teacher6 
COT~I, SB. PAUL J.. Butte, Mathematfce 
LPPLP~Y, JOHN Q.. Fort Benton, Blologg 
STZWSN, SE. hf. LUCIANA, A&land, Biolog: 

NEBBASKA 

Gradrate 

Aanmasmr, JOHN P., Omaha, Yathematlcs 
BAUIIB, WILLIAY B.. MeCook. Chemistry 
BOIAB, MABLIN L., Lincoln, Botany 
CA~~IIL, DAVID Q., Aimworth, Physics 
FBAHY, RICHAIID II., Lyman, &rIculturU 
Sclencei 
QMDWOHL, DAVID hf., Liucoln. Authropolog 
MCAXTHUB, DONALD HI., Lincoln, Physics 
WmIGHT, BIUDFOPD L., Lfncoln, Phyelcs 

tJooperative Qfuduots 

AIIDEBSON, JOHN S.. Kearney, BiochemIstI 
AND~PB~ON, SONIA K.. Omaha, Blochemlstr 
B~n~sz, AUON, Omaha, Physics 
DANSLmpp. MABY k, AVOCB, ChemhItI’J 

616672-431-22 

hmtuato 

~IBBALD, QAIITH H., Beno, Soda1 Sdencer 

~uomn6 FellOWUhivU Iof SeOOndarv School 

~NDEB~ON, HOWABD V., Hawthorne, Math- 
rmatlcs 
BTzI3II& Boa FABBDL, LaE VegBS, Biology 

NEW HAMPSHIBE 

Qraduate 

BEOWN, VrBNz K., Dover, Engineering 
ROBINSON, PmTma, Hanover, Barth Selencer 
WINO, HAROLD C., Concord, Englneerlng 

Coopuratlue Graduate 

RuTIJ?xu+m, EDWABD F., Dublin, Psychology 
Tu!rmm, ELIZABDTE R.. Conway, Physics 

Summer Fellowehipe jor Graduute TeacMnv 
A66i6tWbt 

BmAnnoIN, BICHABD L.. Manchester, Zoology 
Idvxxm, WILLIAM S., Dover, Zoology 
MOBBXS, JOHN K. II, Durham, Chemlstry 
VALLxmam, ZLAINs 8.. Berlin, Zoo1001 
STIMSON, K~NALD M.. Dover, Chemistry 

Sotesoe Faculty 

CLABK, BONALD B., Durham, Englneerlng 
Lowo. CABL F., Hanover, Engineering 
LYONS, JOHN R, Hanover. QeneraI Sdeuee 
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p$oh6 Fet&wshipr for Becordaqf &hoc 

COsTnLIQ, Ss. Pd. BsATaICz, ManchesteI 
Biology 
PmLLmnma, Ss. Mnms C., Hudson, Biology 

NEW JERSEY 

amduots 

ANAQ~O~TAIIIII, CIuuaTo, Princeton, Math 
ematiea 
BznzsTr), Jnaase H., Princeton, Mathematlc 
BEBNBIE, BosPa~ A., Leonia, Earth Science 
BUBK, C~IIIQHTON A., Princeton, Eartl 
Sdences 
CAmwmLL, DENNIS J., Penns Qrove, Chemls 
trg 
CALLA& CUBTIE Q., Jr., Llttle Silver, Phydcl 
CABLIIMITII, JAII~~ M., Summit, Psycholog: 
CAE~IDY. PATBICK J., Atlantic Highlands 
Chemistry 
CEAIK~N, JAN M., Bahway, Physics 
COBUIIN. ST~PHBN P.. Summit. Biochemistry 
CONBAD; Psrs~ W., East Rutherford, Engi 
neering 
DAVIS, BRIAN T., Princeton, Earth Science1 
FAEBNIIY, DAVID E., Fort Lee, Biochemlstrl 
FLBISCHMAN, WILLIAV M., East Orange 
Mathematics 
FosssaT, HBLBN E., Upper Montclair, Lo 
OlWY 
FBIzDMAN. KIINNETE A., Highland Park 
Physlce 
Gzoaos, ALBERT B., Jr., Princeton, Engineer 
ing 
QILL, H~L~N K., Weat Englewood, Blochem 
istry 
GLASHAUSSEB, CHARLHIS, Glen Ridge, Physlcl 
Qsap, RONALD E., Passaic, Physics 
HAND, BRYCII M., Jersey Clty, Earth Science8 
HAIITLINQ, BOLF, Fairlawn. Zoology 
HAX~, J~rzs F., Short Hilla, Earth ScienceI 
Hmcmm, MAUR~IIN A., Irvington, Micro 
biology 
HINNE~S, NOEL W., Chatham, Earth Sciencef 
HOLZ~ARTH. G~OBQII M., Westfield, Bio 
physics - 
HUIIEII. DAVID L.. Toms River. Phvslca 
HUTC~INSON, JOHN W., Bridgeton,-Engineer. 
in.3 
JOHNIION, JOSEPH L., JR., Upper Montclair, 
Mathematics 
KAYBIIR, BORIS J., Lakewood, Physics 
K~INAN. EDWARD M.. East Orange. Mathe. 
matlcs - 

- . 
K~NNIILL, JOHN Q., Point Pleasant, Physic@ 
KOCH, JOHN F., Oakhurst, Physics 
KOV~B, WARNER B., Bochelle Park, Chem. 
lztry 
KB~PS, RODNEY E., Princeton, Physics 
LAIIOLA, ANQIM A., Newark, Chemistry 
LAWB~NCU, DAVID B., Pitman, Earth Sciences 
LOMBT, DAVID B., Oakhurst, Biophysics 
MmaaILL, DsANII W., Ja., South Orange, 
Physics 
YILLMAN. MICRA~L G., Summit, Physics 
MOLLOW, B~NJAAIIN B., Union, Physics 
NOBLID, JAMIIS J., Mount Holly, Chemistry 
PICABD, MmBmDITH D., Pdnceton, Earth Scl- 
ences 
PILLA, MICIIA~L A., Trenton, Engineering 
POAQD, JAMU~ F., Morristown, Englneerlng 
PmCs, BABBAM J., Fort Monmouth. Anthro- 
pology 
B~ODBII, JOSEPH E., JE., Yoorestown, Chem- 
mfY 
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SIIXBOLD, PAUL Q., Colllngswood, Biophyaloe 
SINNIa, JAII~S, Hobokan, Physics 
STIIV~NS, RICHARD hf., Audubon, Chemistry 
TXIE~SIIN, HENRY A., Dumout, Physics 
ULLnICR, Fs~m T., Cranford, Physics 
V~ZZETTI, DAVID J., Hoboken, Physics 
VILYS, Juar, Seabrook, Engineering 
VINCZ, QLOBIA A., Fords, Phymlology 
WAQONEB, ROBEaT V.. Ja.. West Ennlewood. 
Engineering 

_ 

YONKEIIS, EATHBBINQ E., Mountain Lakes, 
Biology 

ooopfmatfvs f3raduate 

ANDII~WS, PIITI~ B., Tenafly, Mathematics 
BRADY, P~T~B hf., Jr., West Orange, Mathe- 
matics 
BURKE& JAY~S A., Andover, Astronomy 
CHARLAP, LEONARD S., Penn8 Qrove, Mathe- 
matics 
COIIHIN, JACK EC., Newark, Mathematics 
COZZAR~LLI, NICHOLAS B., Jersey City, Medi- 
cal Sciences 
D~DOMINICIS, ALSX J., Union City, Chemistry 
FESQ. Bonzar M., Teaneck, Mathematlcz 
FISHBIB, CYNTHIA J., New Brunswick, Zoo- 
h3Y 
FLANIQAN, FBANCIS J., Jersey City, Mathe- 
matics 
FEIEDMAN, MaacnLm, Newark, Mathe- 
matlce 
GOLD, HARRY S., Pennsauken, Engineering 
HALP~IIN, GERALD M., Jersey City, Physics 
HILL, DAVID B., Hoboken, Mathematics 
HOLSTIDN, RICHARD D., Pennington, Biology 
JBIBFERSON, JAMES W., Westwood, Medical 
Sciences 
JOHNSTON, DAVID L., Llvlngston, Englneerlng 
KOWAL, ROBEET B., Roehelle Park, Botany 
LASI~WSKI, ROBERT C., Maywood, Zoology 
MCLEO, THOMAS J., Teaneck, Mathematics 
PmLIOs, AN~IILO, North Plalnfleld, Mathe- 
matlcs 
PERBY, CLARK W., Bldgefleld, Chemistry 
POLAND, DOUQLAS C., Westgeld, Chemistry 
PBOQ~LHOF. RICHARD C.. West Orange. En- 
glneerlng 
QUILLBIN, DANIEL G., East Orange, Nathe- 
matlcs 
RABINOWITZ, PAUL H., Hlllslde. Mathematics 
SEITCHIK, JIGBoLD A., Merchantvllle, Physics 
STALLARD, CAROLYN, Towaco, Botany 
STIBN, STIDPHEN M., North Bergen. Enal- 
neering 

-. - 

;V;s2LLySpzp~z~ M., Newark, Mathematics 
, ROBERT M., New Brnnswick, 

Physics 
ZPINACK, NATHAN B., Bloomfleld, Engineering 
ZIRKBL, EUGENE J., Bayonne, Mathematics 

SUntmur ~6llOWUhtp.6 for Graduate Teaching 
d66fatcMt 

CHARLAP, LEONARD S., Penna Qrove, Mathe- 
matics 
BODKIN, RONALD G., Wenonah, Social 
Sciences 
FOBBIWT, HELEN F., Upper Moutclalr, Zoo- 
~WY 
FRANK& CHARLIDS H., Bloomgeld, Mathe- 
matics 
3oBRms, BYRON T., Princeton, Chemistry 
3uBs‘r, JIIBOMII El., Margate Cltg. Cbemlstry 
GIBERA, BrcHAaD J., New Brunswick, Mathe- 
natlca 
EmWITsON, WALTIB M., Neptune, Botany 



KABLS~ON, MA~~ABET A., River S&e, Chem- 
istry 
KIP~OR, RALPH W., Clinton, Engineering 
LANDI, VINCENT R., Skillman, Chemistry 
MANNING. ROBERT 1.. Paramus. Chemistry 
M~INZER,~RICHABD A;, Hanover, Chemistry 
MICALg, MAEIB T., B&mar, Chemistry 
PUBYEAE, STANLEY R.. Asbury Park. Mathe- 
matics 
ROBINSON, Lmwrs, Beach Haven, Chemistry 
~.;I~~lo~~~~~~ L., New Brunswick, Pay 

STRUZ~NSKI, RAP?~OND 1.. Jersey City, 
Physics 
Wm?SrnLY, ROB~WT M., New Brunswick, 
Physics 

ADLER, AL~I%%~D W., Franklin Park, Mathe. 
matlcs 
BABTH, ROBIUBT H., Jr., Ridgewood, Phyal. 
OmY 
BUBNS, GEOBOQ Princeton, Chemistry 
DOLOTTA, TE~ODO~P, A., Millburn, Eoglneer 
iw 
EISENBEEO, ADI, Princeton, Chemistry 
EBNIDST, JOHN A., Princeton. Mathematics 
GLUCK, HEBMAN R., Princeton, Mathematics 
GRE~NLEAP, NEWCOME, Princeton, Mathe- 
matics 
KALLINBACI~, NBIVILLD R., West New York, 
Chemistry 
Knss~~, ROS~LYN W., New Brunswick, 
Microbiology 
KOLTUN, DANIEL S., Princeton, P~yslce 
MANNIN% ROBDBT IO., Paramus, Chemistry 
POSNP)B, MABTIN, Princeton. Physics 
Sovmss, OJASS J., Princeton, Chemistry 
VAUQHAN, WORTH IO., Tenally, Chemistry 
WOLIP, S~PHIN S., Princeton, Engineerin@ 

Be&or PoatdoctoraZ 
BOSTICK, WINSTON H., Hoboken, Physics 
Grross, PAUL R., Leonia. Microbiology 
LI~OHR, ANDREW D.. Morristown, Chemistry 
MAXWELL, JOHN C., Princeton. Eartl 
Sciences - 
STRAUSS, ULRICA P., New Brunswick, Chem 
&try 

Bolence Faculty 

DILLATOBRE. EDWARD, New Brunswick 
Physics 
JOHNSON, EBICN L., East Orange, IUartl 
Sciences 
MCQAR FBANK II., Jr., New Brunswick 
Physics 
MOLONY, DONALD A., New Brunswick, RIngi, 
neerlng 

Summer FeZZowskZp8 jor Beeendary Bchoo, 
Teaohers 

BABBAEITO, EDWABD R., Paterson, ChemlstrJ 
COLLABD. ARTHUB L., Hackensack, Mathe 
matlcs 
DABLINQTON, C. LIIBOY, Ma~aplewood, Chem 
lstry 
DAVIDOWSKI, ANTHONY F., Mountain Lakes 
Mathematlci3 
DEISCOLL, BEO. MICHAEL P., Newark, Physic1 
FIAMINQO, MARQABIDT, Vineland, Mathematlm 
Fox, B. MnaUm~n, Teuafly, Mathematics 
~BOLD, VINCENT R.. Ramsey, Biology 
Kmtioa, SB. PAUL M., North Wildwood 
Biology 

LAJBWSKI, Sa. M. ~U~MINA, Sparta, Mathe- 
mks 
bl%KIp, HAEEY, Newark, Biology 
YCDONNIILL, SE. M. PHIL~THDA, Bayonne, 
Biology 
YCQIJINN~SS, ROBIUIT A., Jereey City, Mathe- 
rnatlca 
Fa$io, SALVATO~ W., Newark, Mathe- 

QCHOEN, SE. M. MYXONA, North Plalnfleld, 
Metbematics 
SDLTZ~~, MOBTON, Newark, Mathematics 
WALDST~IN, MOURIS, Peterson, Physics 

NEW MEXICO 

Uraduate 

ATKINSON, WILLIAI~ W., AIbupuerque, Earth 
Sciences 
BIBGSTBIDSSI~B, THOMAS, Los Alamos, 
Physics 
DIQBOLD, BOB~ET 1., Los Lunas, Physics 
DOWDL~, JOHN R., Demlng, Mathematics 
EOIJ~BT, LABEL N.. Los AIemos, Qenetics 
B)YBICH, ROBERT L., Gallup, Anthropology 
HABBIS, ABTHUB H., Albuquerque, Zoology 
YHLAB~, WILLIAM J., Los Alamos, Physics 
L’ROMPSON, RICHABD 8.. Hobbs, Physics 
WALSH, JOSEPH M., Santa Fe, Biochemietry 

!7ooperative Graduate 
CONVEBS~, GLENN L., Albuquerque, End- 
neerlng 
GARCIA, MAUQOT W., Albuquerque, Phyalol- 

z&r, DAVID L., Las Cruces, Physic8 

Summer FeZZowsh~tIps for Graduate TeaohW 
dUeistalbt8 

DIXON, HOBAET N., Santa Fe, Biology 
G~NNABO, ANTONIO L., Albuquerque, Zoology 
MITCHELL, ALPBUD R., Las Cruces, Mathe- 
matics 
WILLIA?~S, FEANK M., Las Cruces, Mathe- 
matics 

POUtdOOtOraz 

KINQSBVUY, CHAULBIS A., Albuquerque, 
Chemistry 

Summer FeZZOwsh@U IOr BeOOndafy b’chooZ 
Teacher8 
BONHAQIZN, FR~DERICX E., Sante Fe, Mathe- 
matlce 
CLXIIK, NATHAN H.. Sr., Hagerman, Mathe- 
matics 
MCC~ARY, OLLIE W., Silver City, Botany 
MITCHIILL, ROB~ET C., Anthony, Physics 

NEW YORK 

Uraduate 
ALB~, CYNTHIA El., New York, Physics 
Ann, HENEY E., New Rochelle, Blochem- 
Istry 
BARAS=, NAOMI 3% Brooklyn, Mathematics 
BABEHAY, JACOB, Brooklyn, Mathematics 
BATT, Rnsarm~t H., Jamestown, Chemistry 
BAUM, PAUL F., New Pork. Mathematics 
BOCK, BIBNAED, Bronx, Social SCiences 
BWK~E, MABTIN, New York, Engineering 
Blrna&m, ROBEBT, Freeport. Engineering 
BB~NOLD, STANUY, FIushlng. Blarth Sciences 
BISROP, ALI~ON, Ithaca, Zoologr 
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BODE. BAIYOsD B.. vsih3J Strenm. NZlIZi- 
neeri~g 

- 
BOILAN, E~WIBD 8.. New York, Msthemetlcs 
Bare% LINCOLN E.. Orcherd Park. Mathe- 
mat& 
BMW, CEABL~~ A., Msiverne, Enginoerlng 
Basosro~m, EDWARD, Brooklyn, Eagineerlng 
BMIND~L, BABBY, New York, Engineering 
Baalom~, PEXLIP J., Woodelde. Engineering 
Barslmu, MICHAEL, Troy, Engineering 
Buono, IRWIN M., New York, Botsny 
CAN?& Boss S., Brooklyn, Earth Sclencee 
CASEY, KCNNXITE P., Jackson Heights, 
Mathematics 
COHEN, NATALIB S., Floral Park, Long Is- 
land, Biology 
COOK, DAVID Id., Troy, Physics 
COOK, STIIPBXIN A., Clarence, Mathematics 
COBNW~LL, BOBPET Q., &v&ester, Physics 
Carp. DONALD IO.. Ithaca. Anthropology 
DALY; DANIEL F., Brooklyn, Phjelcs 
DANCIS. Jmao~m. Brooklpn. Phrelce 
Dmwsriirs~, DONALD A.,. Wantegh, Psy- 
chology 
DMNPILLY, Joss~w P., Brooklyn, Engineer- 
lne 
DORYMAN. BEN ZION. Brooklvn. Botsn~ 
DUS~YAN, MIBIAM B.. New io;k, Blo~hyalcs 
ECXHA~T, WALT~B, Yonkers, Biophyeice 
EINBIND~E, H~BBDBT hf., Far Bockaway, 
Phy6lclJ 
EIB~NBEE~, JUDAH hf.. Forest Hllls, Physice 
EIS~NSTPIN, BOB I., New York, Phyeice 
ENQIIL~, JOAN C.. Mnlverne, Earth Sciences 
WALTZ, LEONARD hf., Bronx, Mnthematice 
FAIN, BUXTON I.. Brooklyn, Mathematice 
WL~MAN. MARTIN, Brooklyn, Phyeics 
FDNNSSMY, JAY~S P.. North Syracuse. 
Chemistry 
~TC, EBPBHAF.D El., Troy, Phyelce 
Frnm, TsRnsNCs L., Bronx, Engineering 
FEANCO, VIC~~B, New York, Phyeiea 
time. JACK H.. Brooklyn. Chemletrv 
Fnsr, hwmmy I., Brooklyn, Engine&lng 
IfPrmonmao, BICHAED M., New York, Phyelce 
FEImDYAN, DAVID, Brookiyn, Mathematics 
FBUCETBAUY, HABOLD, Brooklyn, Soclsl Sci- 
ences 
QASTWIBTH, JOSEPH L.. Bego Park, Mathe- 
matice 
OmxsT, GBACB HI., Forest Hills, Bfathematlce 
Qss~ssit, DONALD Il., Springvilla. Chemistry 
OmooaAN, BOB~RT 61.. Brooklyn, Mathematlce 
Q~USTCN, Smmmar M., Utica, Mathematics 
Q~WIETB, STEPHEN J., Brooklyn, Msthe- 
matim 
Q~ZBLT~B. Josm~a, New York, Physics 
QmssmB0, H~DWARD S., New York, Physics 
QINSB~~~, JONATEAN I., Forest Eflls, Yathe- 
matice 
QJ,AU~EBYAN, Qeoaa~, Blchmond Hill, 
Mathematics 
QLAUBIQ~R, DANIBIL L., Brooklyn, Mathe 
matlcs 
Qo~o~n, KIDNN~TE D., Staten Island, Social 
Sciences 
QOLDEAB~E, ALSB~D S., Bayport, Phyeice 
QOLDMAN, JAY B., Brooklyn, Mathematics 
O~LDSTEIN, BOBEIIT, South Ozone Park, En- 
gineering 
QOLV~, Bo~muT, New York, Physles 
Q~~DMAX, JOHN M., Ithaca, Physics 
Qon~fms, JOAN A, Brooklyn, Mathematics 
QMPPEL, SAXAH F., Brooklyn, Microbiology 
QB~EN, MICEA~L E., Brooklyn, Bioehemietry 
QBssNsBAVM. BXCRAsL, Brooklyn, Phyeice 
QIIMSA~E, f&mm A., New Bachelle, Mathe 
matiw 
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QBOSSMBO, STDPEPN, Jackeon Heights, 
Mathematics 
QEOB~YAN, DAVY, D., New York, Phyeics 
QUNTHDB, Lmon, Brooklyn, Phyrlcs 
HALPmBIN, B~BTBAND I., Cambridge, Phyrlcs 
HANDDL. DAVID. Flushinn. Lonn Island. 
Mathem~tice . 

-, -- -. 

HAI~~IS, CHABLES S., Great Neck, Peychology 
HAV~N~E~, WILLIAM R.. New York, Qenetlcs 
Hmcsmn, PHILIP H., Bocheeter, Earth Scl- 
enccs 
Hsxxo, LANCB, K., New York, Physics 
HsrLwmrfi, BEILNAI~D H., New York, Engineer 
ine 
HIIYBVBO, EICRABD W., Tonawanda, Kin- 
ginewing 
HsMOQ, STANLUI, New York, Engineering 
HICKS, NANCY El., Staten Island, Phyelce 
HILL, CHARLES Q., Jr., Elmira, Engineering 
Hxssc~, ELI, Brooklyn, Social Sdencee 
HOLTZ~~AN, @BIG, Bronx, 5ology 
HOL~SAQ~B. RICHARD A.. New York. hfathe- 
matlcs - 
HYLAND, MICHAPL J., New York, Engineer- 
ing 
HPYA~, Enr~s, Flushing, Physics 
INKELEB, DAVID hf., Lawrence, Soda1 Sci- 
ences 
IBVXNG, DAVID C., Plymouth, Phyelce 
ISAACS, IBVINQ M., Bronx, Mathematice 
JAW=, ABTHVE M., Pelham, Physics 
KAHN, PETCB J., Forest Hille, Mathematics 
KAHN, ROBEBT 1.. Fluehlng, Engineering 
KAMM~E, ANN E., Auburn, Zoology 
KAPLAN, L~ONABD, Bronx, Chemletry 
KA~DAN, JOHN M., New York, Mathematics 
KASTL, ALBIBBT J., New York, Peychology 
KATCEUOB, AIAN M., Brooklyn, Engineering 
KELLY, DAVID C., New Rocheile, Yathemat- 
ice 
KENDALL, BoBmBT L., Bochester, 5ology 
KCNNISON. JOHN F., St. Albnns. Mathematics 
KOHLEB, WIUBNEB E.. Yonkers, Engineering 
Karmomu, JOSDPE B., Brooklyn, Physics 
KBIPXB, B~ENA~D R., Scarsdale, Mathematicll 
KRUBINEB, ALAN M., Bronx, Chemistry 
LANDMAN, Mlrurmm A., Jamaica, Mathemat- 
lee 
LAsMsD, OSCAB E., III, Castletonsn-Hud- 
son, Physics 
LASEE~, RICEABD J.. Qermantown. &xi- 
neerlng~ 

- 

LEEK, ABTFIVB M.. Brooklyn, Blophyslce 
Lmvxss, IBA N.. Brooklyn, Chembtry 
LDVINIP, RHUA C., Brooklyn, Physiology 
LmvrrcH. BOY U.. Buftelo. Enalneerinn 
Lmvr, Pinw~ M., New York, &ginea&g 
LDWIN, BVTE L.. New York, Chemistry 
Lrpr, FBEDarc A., New York, Chemlrtry 
Loocaoa, BOBIUET D., Scarsdale, Engineering 
LOQUUANN. Gmoaom W., New York, Mathe- 
mntlcs 
LUBKIN, BAWL, Brooklyn, Mathematics 
Lv~s, EVosNB M.. Brooklyn. Mathematiee 
LIJ%TMANN. FBsDmBICK W.. ChaDRsoUs. Math- 
ematlca ’ 

_ _--, 
LYNCH, BEN E., Horseheads, Ph~eia 
MALT. HsNEr, Brooklyn, Chemletry 
MAN~ON, Srsvsr T., Brooklyn, Phyela 
MARQOLIBE~, M~BI%Y A., New Bochelle, Bio- 
physics 
MARpINsLLI, !dlCEAcL A., Brooklyn, Physics 
YATL~N, ABNOLD H., Brooklyn, Psychology 
MCAVOY, THOMAS J., Nepondt, Engineering 
MCCABTEY, DONALD J., Brooklyn, *the- 
math 
McQvmm. OD~LL 8.. Syracaee. E.&h Sci- 
ences 
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MmrUmeMu6, ARLxa It.. Lencester. Chem- 
lam 
YmnPRS. CHAELBS J.. New York, Psychology 
BbSAEL. Joa V., Rochester, Chemistry 
EdXKm. JOHN C., Flushing, Physics 
MILL~B. EDWAED J.. Rochester. BloDhydcs 
MILLE& JOHN C., Lockport, Meihematics 
MILL~B. RICEAFID C.. Bellmore. Ennineorlns 
MOLDO+ MZCRADI,~ R., New York; Phyf& 
Mo~arK. FE~DEEICK I., Forest Hllle, Chem- 
ml-y 
MOBHEB, C~aa~rna H., Scotle. lnglneerlng 
MULLIPR, RICHAED L., Brooklyn, Mathematics 
NIPWXAN. FBED M.. Flushlna. Physics 
NEWMAI~, aABBImiLm C., N$w fork, So&l 
Sciences 
O’Brumn, JOHN A., Staten Island, Hlnglneer- 
b3 
O’CoIsNmLL, WILLIAM J., Brooklyn, Physics 
OBYAN, JUDXTFI A., Flushing, Mathematics 
OsTon. STmVmN a., Bayslde, Englncerlng 
PALHA, YVONNID 8.. Jackson Heights, Zoology 
PABKEB. WILLIAM L, Cllnton, Chemistry 
PAESU~IAN, VOZKEN A., Troy, Blophyslcs 
PASSYAN, D~AALD 8.. Bronx, Mnthematics 
PIBI&EIN. ROBDBT P., New York, Physics 
Prarc~n, WZLLIAY H.. lZochester. Chemistry 
PLATDK, RICE- A., Brooklyn, Mathematics 
PLOW& WILLIAM H., Flushing, Mathemattcs 
POLLACK, HELmN 8.. New York, Psychology 
POLLACK, JAM~E B., Woodmere, Physics 
POLLATBEK, ALEXAND~X, New York, Chem- 
lstry 
Psnas, MAE& Brooklyn, Chemistry 
PEILL, DAVID D., Buffalo, Methematlcs 
RAD~W~KI, ALF~D F., New York, Physics 
RALIDIOH, EDWARD W.. Ithaca, Chemistry 
RAPP. WILLXAM V., New York, Social Scl- 
ences 
RDINOLDB, BRO. Joampa, Troy, Nnglneerlng 
RICHm8, 1~4, New York, Engineering 
R1m8, LILLIAN L., Beechhurst, Nnglneerlng 
ROSI), RICHABD M., Port WashIngton. Psy- 
chology 
Rosen, ALLAN J., New York, Chemistry 
ROTBYAN, JUNE L., Forest Hllls, Ylcroblol- 
WY 
RURDNPIPLD, FRANK A., New York, Psychol- 
WY 
RUN~, ROBEUT, College Point, Englneerlng 
SALTHSI, STANLEY N.. Brooklyn, Zoology 
SCEABTACE. GRmTcRmr. Schenectady. Zool. _. 
%hfmIDLmR ROBIDET J., Hastings-on-Hud. 
son, Methedatics 
SCRULYAN, JIDROPm M., New Rochelle, Chem. 
istry 
Scxnr& M. RICFIARD~, New York, Botany 
SCEWEITZ~E, PAUL J., Elmont, Physics 
SmmL. IRWIN H.. Staten Island. Blochem 
lstry 
SHANNON, RICE- T., New York, Mathe- 
matlcs 
SEAUP. DAVID II.. Buffalo, Physics 
SHILUPSKT. DAVID I.. Brooklrn. Physics 
SE~BYAN, ~OEN D.. .Horseh&is, Hjnglneer- 
iw 
SHOBm, HmRRmRT B., Brooklyn, Physics 
SIQMAN. DAVID 8.. Rego Perk, Chemistry 
SILVDEMAN, MICHADL, Brooklyn, Methe- 
matlcs 
Socou)w. ROBPRT H.. New York, Physics 
SOLAND, RICFIAXD M., Bronx, Mathematics 
SOLOVAY. Roamxr Y.. Brooklyn, Methe- 
matla . 
SprmomL, EUQMIP. Brooklyn. MethemeUcs 
SPIVAK, Michael D., Jam&s, B6atkematfcs 
ST. Q~o~IQ~P, JOHN P.. New York, Chemistry 

STREN, LTNR A., Staten Island, Mathematics 
~TRNA~D, CHARLB~ E., Watertown, I&the- 
natlcs 
IToLLmn, G&BALD S., Brooklyn, Mathematics 
STXAUSS, WALTEB A., Kew Gardens. blathe- 
natia 
STEmIDTmB, SmRmNo 8.. New York, Blaptb SC6 
3wes 
SUSSKAN, RUTH P., New York. Bloehem- 
.stry 
SoTnmnLnm, IVAN ID., Scarsdale, Hlulnser- 
1w 
l!ANNmNBAUM,MICEZAmL J..Bronx.Physlcs 
TITTURTON~ PAUL J.. Farmingdale. Lonn Is- 
land, Phyilcs 
TOWDLL, DAVID G., Flllmore. Earth Sciences 
VALLmn. JAMma A.. Orlskany. Biology 
VOQ& ‘$TBIVEN, tieewn, ZOOtOm 
FVmRB, JULIAN P., Rochester, Physics 
WBIN~~, ROBERT A., Brooklyn, Physics 
WDINMAN. RosmsT W., Brooklyn, Physics 
Wmmamxom. WILLIAY I., Scarsdale. Physlce 
WsIseTmrN, NAOMI, New York, Psychology 
WOJCIK, JOHN F., Ithaca, Chemlstry 
WOJTA~ZIK, JOSEPH II., Rochester, Physics 
WORTI~, MIcaAmL, New York, Physics 
Wsnmmn, Ctim C., Snyder, Biochemistry 
WRIOHT. JACKSON S., Bronx, Mathematlcr 
gax$owR~~, PmTmm D., New York, Mathe- 

ZwILLmNsmao, MmLvIN L.. Brooklyn, %gi- 
neerlng 

Uoogeratios Gradtrot 

ABUAY~ON, LYNN S., New York, Chemistry 
ALLIS, JOHN W., Buffalo. Chemistry 
ANASTASIO, SALVAT~R% Brooklyn, Mathe- 
matics 
BAILYN, PAUL M., New York, MathemetIcs 
B~ARD~L~Y, CLrDm L,, Elmira, Mathemetlcs 
BBIND, QXORQ~ E., Rochester, Elnglneering 
Rar.r.. HOWARD B.. Me&ma. Mathematics 
----I -- -- 

BENTSBN, IRVING %., imenle, Methemetlcs 
B~RKL~Y, DAVID A., New York, Physics 
BLOOM, CLIFB~RD O., New York, ?dethe 
metla 
BOLKI~B, ETRAN D., Brooklyn, MathematIc 
BBANCAZIO, P~T~B J.. Flushing. Physics 
BREQYAN, JACK M.. Kew Gardens, Chemlstry 
BRII~NZA, MxcEAmL J., Mount Vernon, 
Physics 
BROOKS, DAVID W., Brooklyn, Chemistry 
Buma~, WALT~E M., Niagara Falls. Illngl- 
neering 
BU~HL~R, HmBBmitT H., Glendale, Engineering 
CAPBIO, JAY~S R., Nfagara Falls, Engl- 
neering 
CARLEE, LAWRENCD R., New York, Psychology 
COWLS, AETEUE M., Manhasset, Illnglneer- 

Cn~arn, DOUQLA~ G., Rochester, Physics 
DAUBER, Pnr~xr 1.. Brooklyn, Engineering 
DAUY, WALTER, Yonkers, Mathematics 
D~NHARDT, DAVID T.. Scarsdale, Biophysics 
DIAM~NT, PAUL, Brooklyn l%n@Deerlng 
DIAIXOND, PeTmu A., Woodmere, Social Scl- 
aces 
DICAULO, JAMms A., Buffalo. Physics 
DOT& RUSSELL N., Wantngh, Englneerlng 
Down, PAUL, New York, Chemistry 
EAETON, PAUL D., New York, Physics 
FADIUN, ARNOLD M., New York, Soclel Scl- 
ences 
FARARO, TEOMAE J., Syracuse. Socfal Sd- 
ences 
FAWCBTT, JAYE&~ T., YoRkerr, Psycboloff 
FmLDatAN, PAUL D., mOrld Park, PhyslCs 

299 



Frriaa~, ROBEBT W., Bronx, Phydeu 
FINNDBTY. ANTHONY E.. Brooklyn. Chem 
istry - 

_ 
Fox, JOEL S., Brooklyn, Englneerlng 
FB~~XAN, LIOSLI~O 0.. Ja.. New City. Anthro 
POlWY 
FB~UND, IBAAC, New York, Chemlstry 
FBI~D~AN, DAVID H., Long Beach, Engineer 
ing 
FULYDB, RICHARD H., Manllus, Physics 
QAHAN, ANTHONX B.. New York. Anthro 
pologY 
QALANID~E, OTTO, Elmhurst, Psychology 
QARDNBIR, LAURENCE T. Jr., New York, Math 
ematics 
QA~IEOD, CLAUDE~, Bronx, Physics 
GBILMAN, HAI~BY, Bronx, Physics 
QILLABY, HOWAED L., Fluehing, Zoology 
QLICKFELD. BABNBTT W.. New York. Mathe, 
matlca - 
QLOVIDX, DIANA R., Rochester, Chemistry 
QOLD~ELD, ST~PHI~N M., Brooklyn, Social 
Sciences 
QOLDIUUICIT, P~TBIB hf., Ithaca, Physics 
QOLDSTEIN. ROB~%T P.. BlnahamDton. Enni. 
neering - 

-  -  .  I  

QORDON, MYRA, &fount Vernon, Chemistry 
QIUHAB~, PAUL W., Corning, Englneerlng 
Q~PEIN, PAUL S., New York, Mathematics 
QBPXINBLATT, ROBERT, Brooklyn, Mathe. 
matics 
HALQY, PAUL H., Bugalo, Englneerlng 
HAMM~B, ROSIOETA E., Brooklyn, Biochem. 
fatrv ____” 
HANS~E, FE~~D~~ICK A., Whlteetone, Physics 
HAEKINB, DAVID E., Qreat Neck, Engineering 
HSIN~MANN, HE~LMAN M., Franklin Square, 
Long Island, Engineering 
HICKMAN, HARVEY B., Syracuse, Chemistry 
HIRSCH, PITIR, Brooklyn, Engineering 
HOLYAN, Earc W., New York, Psychology 
HUBEE, LAWEHINC~ J., Buftalo, Mathematics 
JOEN~ON. STANL~?Y L., Ithaca, Blochemiatry 
JOBDAN, THOMAS F., Rochester, Physics 
KABBIN, KENNETH M., Bronx, Mathematics 
KEEN, LINDA J., Brooklyn, Mathematlcs 
KNOBS P~DARL A., Bronx, Psychology 
KNOWLTON, FB~D~~RICK F., Sprlngvflle, Al- 
OlWY 
KFI%~QIP, DAVID T., Ithaca, Soda1 Sciences 
KUBIB, JOS~PE J., Queens, Pbyelc~ 
KUBY, GlpOaorp H., New York, Mathematics 
LAVpORp, LE8LIn B., New York, Mathematics 
LANO~, RAYMOND J., Buffalo, Chemistry 
LDVENTHAL, JOAN B., Brooklyn, Physics 
LICETENBAUM, ST~PHP~N, Brooklyn, Mathe- 
matics 
LINTON, FRED E. J., New York, Mathematics 
LIPPDRT, ALAN, New York, Engineering 
L~P~B, DAVID E., Oswego, Engineering 
IAVILAND, DONALD W., Rochester, Mathe- 
matlce 
L~W~NTHAL, FRANKLIN, New York, Mathe- 
matlca 
LO!L%, CEAl%LES A., West Hempstead, Chem. 
letry 
LYON, DORIUNPI D., Caaenovia, Biology 
MALAMY, MICHAUL H., Bronx, Microbiology 
MABCLW, BBUC~ D., Ithaca, Englneerlng 
MABQOLIS, FRANK L., Brooklyn, Blochemlatry 
Ma50, JAM&~ E., Syracuse. Physics 
MCQIBNIOY, DONALD J., Bronx, Physics 
MCGOWAN, JON Q., Silver Creek, Engineering 
YCIN~~NEY, THOMAS J., Bronx, Yathematlcs 
MBLNICK, JACK D.. New York, Physics 
Mm@ ANTONP W., New York, Mathematics 
MIL(IT~N. SANDRA. Bronx, Psychology 

300 

MOaMlaO, THOXAB A., Staten Ieland, Msth- 
ematlcs 
MOSms, FBmD, Brooklyn, Engineering 
MO~HEE, ROB~BT E., Larchmont, Mathemat- 
ics 
Moss, ROB~PBT A., Flushing, Chemistry 
MULLDB, ROBFJRT A., Syracuse, Earth Sel- 
encea 
NAOEB, JOE% A., Jamaica, Mathematics 
NI~WXAN, S%‘EVEN S., Baldwin, Physics 
Nom, RALPH W., New York, Chemistry 
NOVICLC, AARON J., Brooklyn, Physlce 
OL~~PN, PHILIP F., Blnghamton, Engineering 
OLSHAKEE, ARNOLD E., Brooklyn, Englneer- 
iu 
PAINID, DWIGHT M., Alblon, Mathematics 
PAEK~B, ALSEED B., Jamestown, Earth 
Sciences 
PECOBA, ROBERT, Brooklyn, Chemletry 
PQNCHINA, CLAUDE M., New York, Phyelca 
PEBLMuTmOq HOWABD D., Brooklyn, Chemls- 
tw 
P~BUN, THOMAS J., Binghamton. Chemistry 
POBTEB, G~DRALD J., Ithaca, Mathematics 
POSIN, ROBYN L., Brooklyn, Psychology 
PRATJ!, SUSAN A., Rochester, Biology 
RADINSKY, L~ONABD B.. Staten Island. Earth 
Sciences 
RABWL, HILBIN, New York, Social Sciences 
RAYMONDA, JOHN W., Utica, Chemistry 
RDADIO, PHILIP D., Ithaca, Chemlstry 
REILLY. Sn. Maaou~sr’r~. Albanv. Zooloav 
R~YNOLDB, DONALD P., ithaca. -Englne&lng 
RIQQE, JOHN P.. Ithaca, Engineering 
ROSENBAUM, HANNAH L., Brooklyn, Mathe- 
matics 
ROSENSTAEK, JEANN~ITI& Bronx, Mathe- 
matics 
RUBIN, STANL~DY G., Brooklyn, Engineering 
SALINQER, RUDOLF M., Lynbrook, Chemistry 
SALOMONID. RAMON A.. New York. Chemistry 
SANDB&BQ,~ ROLLIN T.,’ Lakewood,. Mathemat- 
ice 
SAVINI. CHABLES G.. Port Waahlnaton. En- 
dneering 
9axe, BERNHARD D., Flushing. Chemistry 
ICEEB, HAUV~Y, Syracuse, Physics 
SHAPIRO, CHARLES 5.. Syracuse, Physics 
~HP)REY, EDWIN J., New York, Mathematics * . 
~HPIZ. JOSEPH M., New York, Phyelcs 
SIBNER, LIUIILPJY M., Brooklyn, Mathematlca 
SIGNER. ROBEIET J.. Brooklvn. Mathematics 
IILVER&, WILLIAM L., New York, Phyalcs 
31~~8, JULIET R., Brooklyn, Zoology 
~IROVICH, CAJOLE H., New York, Mathemat- 
188 
~KLAR, LAW~~~NCIU, Laurelton, Social Sciences 
JLAVIN. LAWUENCB M.. Yonkers. Englneerlng 
J~~ALL,~AUDRE~ M., New York,. Chemistry 
JNOW, WOLBE, Brooklyn, Mathematics 

4 

~NXQQ, JOHN, Oswego, Mathematics 
IONSAIN~I, RICHARD M., Yonkers, Englneer- 

&“IIL HAE~LD M New York Physics 
S~lop&~a, CABOL i., Spring Galley, Anthro- 
PomY 
STEIN, SAMUQL H., Brooklyn, Chemistry 
SWARTZ, JEROYB, Brooklyn, Englneerlng 
~‘EIQER, MARTIN L., Brooklyn, Physics 
PILOON, Smna~ooa, New York, Earth Sciences 
TRAQEE, QEOBQD W., Buffalo, Biochemistry 
Prrona, FREDEBICK R., Ithaca, Agriculture 
PURNEU, ROBERT E., New York, Mathematics 
VANDER, STOUW GNRALD G., Rochester, Chem- 
lstry 
WALTON, DANII~L C., Syracuse, Physiology 
WEINBAUM, SRI&DON, Brooklyn, Bnglneering 



W~MGOLD, HAEMS D., New York, Engineer- 
ing 
WELDOR, EDWARD J., Tuckahoe, Engineering 
WHALMN, ROBERT E., Jr., Aver111 Park, 
Anthropology 
WOBTIS, ROCHILLE P., New York, Psychology 
WaOBElL, Joss~ri S., Solvay, Phyalcs 
ZAUDEREB, Emca, New York, Mathematics 
Z~H, DALY W., Buffalo, Engineering 
ZIM&%~F&~AN, MICHAEL, Great Neck, Mathe- 
matics 

Summer Fellowshipe $or Graduate Teaching 
Assistants 

COSCIA, CAR&~IN~ J., Mount Vernon. Chemls- 
tw 
COUFAL, JAMsS E., Syracuse, Agriculture 
ARONOTVITZ, FREDERICK, Brooklyn. Physics 
BANK, STEVEN B.. Middle Village, Mathe- 
matics 
BASILS, DOMINICK V., Yonkers, Botany 
BOLT, EDWAIID S., Glen Cove, L.I., Earth 
Sciences 
BIURN&CKBIR, RICHARD R., Ithaca, Chemistry 
BBUIPRMAN, DAVID R., Kenmore, Mathematics 
BIESTEBRELDT, HERMAN J., Woodhaven, 
Mathematics 
BLAKBILY, RUTH M., Ithaca, Genetics 
BLIIROLDEIR, ROLAND F., Floral Park, Chem- 
istry 
DQSHMAN, MIRIAB! B., New York, Biophysics 
FINK, RICHARD D., New Rochelle, Chemistry 
FOLCHETTI, JOHN R., Brewster, Earth Scl- 
ences 
FOWL~R, GARY L., Syracuse, Social Science8 
GARDNIUE, ALBIRT H., Syracuse, Psychology 
GATCHELL. CHARLES J., Syracuse, Engineer- 
ing 
GENTNE)R, ROBERT F., College Polnt, Chem- 
istry 
GOLDSTBIIN, JULIUS L., Rochester, Engineer- 
ing 
GORDON, MYRA, Mount Vernon, Chemistry 
Gaarr, ROBERT A., New York, Engineering 
HAMPIL, BERNARD B., Brooklyn, Engfneerfng 
LEIBOWITZ, GERALD M., New York, Mathe- 
matics 
LESSI& THOMAS G., College Point, Micro- 
hlology 
LIND, MAURICE D., Jamestown, Chemistry 
HOPENS, TEEODORE, New York, Mathematics 
HUND~LQUND, RICHARD C., Pearl River, Mi- 
crobiology 
JOHNSON, DONALD E., Ithaca, Engineering 
JURINSKI, NEIL B., Buchanan, Chemistry 
KINLOCA, JOHN, New York, Mathematics 
KUNSTYANN, MARTIN P., Rochester, Chemis- 
tw 
LANDO, JUDAH L., New York, Chemistry 
LANO, FRANK T., Long Island, Chemistry 
MARSHALL, RALPH J., North Tonawanda. 
Mathematics 
NAZO, JAMES E., Syracuse, Physics 
NILLER. DAVID C.. New York. Physics 
MONT&A, TEOMA& A., Penileld, Chemistry 
NAUS, JOSEPH I., New York, Nathematice 
PARXSH, ROWER C., Utica, Chemistry 
PAULSEN, PAUL J., Ithaca, Chemistry 
PORTER, GERALD J., Ithaca, Mathematics 
PRIEN, ROBEHT F., Syracuse, Psychology 
RA~ANELLI, KENNETH R., Astoria, L.I.C., 
Physics 
TAV~L, MORTON A., Brooklyn, Physics 
RECHEB, HARKY F., Roslyn Heights, Biology 
REYNOLDS, DONALD P., Ithaca, Engineering 
RIBIBREL, MARC A., New York, Mathematics 
RITVO, CYNTHIA S., Buffalo, Mathematics 

Scwsa, H~uvmy, Syracuse, Physics 
SILK. SUSAN T.. New York. Chemlstw 
STAHL, HAROLD’& New York, Phyei& 
STNN, SAMUEL H., Brooklyn, Chemistry 
STEEN, SAMUEL T., Konmore, Mathematlca 
STUB~R, JOAN El., Yonkers, Chemistry 
VOSBUR~, ALBERT C, Rochester, Mathematioll 
WARREN. WILLIAX 1.. Cortland. Engineering 
WEISS, jONAS, New York, Chemistry 
WRI~ET. CHARLES J.. Hector. Chemistry 
WXZALE~,.MONICA J:, Binghamton, Math* 
matlcs 
YAsSO, WAREION E., Brooklyn, IOarth Sciences 

Poetdoctoral 
ALP~BT, SQYMOUB, New York, Medical 
Sciences 
ARNUSH, DONALD, New York, Physics 
BANDER, MYEON, St. Albans, Physics 
BARDASIS, ANQBLO, New York, Physics 
CIRIACK~, KENNETH W., Mamaroneck, Earth 
Sciences 
COOPQRSMITH, MICHAEL H., Ithaca, Physics 
DINNIS, FRANK G., Jr., Ithaca, Agriculture 
D~snaaes, PHOEBUS J., Valley Stream, Social 
Sciences 
FIDDLQMAN, PAUL B., Brooklyn, Psychology 
GREENE, SAMUEL L., Syracuse, Physics 
GEUHN, RUTH E., Cornwall on Hudson, 
Anthropology 
II~;;~L~ToN, DAVID R., North Tonawanda, 

K&MAN, H~RBBIRT, Brooklyn. Phydcs 
K~~TCHMAR, LAEEY H., Rochester, Medical 
Sciences 
MARSHALEX, EUC+IUN~ R., Hollis, Physics 
NAUIUNBPRQ, NICEA~L, New York, Physics 
POSKANZ~R, AUTHUB M., Bellport, L.I., Chem- 
istry 
PUQH, EVAN R., New Rochelle, Physics 
R~ICHLIN, NORRIS, Bronx, Nedlcal Sciences 
ROSEN, SAMUEL M., Bronx, Medical Sclencee 
ROTH. Jssss, Lake Mohegan, Medical 
Sciences 
SACHS, EUQIQNIU, Rochester, Physiology 
SACKS, GERALD E., Woodridge. Mathematics 
SCHALIT, LSWIS M., New York, Chemistry 
SCHILDKRAUT, CARL L., Woodmere, Blochem- 
istry 
TETILMAN, ALAN S., New York, Engineering 
WITONSKY, PHILIP, Bellerose, Biochemistry 
YESAIR, DAVID W., Suffern, Biochemistry 

Se&w- Postdoctoral 
Asonms, THOMAS S., Syracuse, Zoology 
BIQ~LEISEN, JACOB, Bayport, Chemlstry 
CONWAY, HARRY D., Ithaca, Engineering 
ELLIOTT, JOANN& New York, Mathematics 
LENNOX, EDWIN S., New York, Biochemistry 
L~WONTIN, RICHARD C., Rochester, Genetics 
WIDOM, BIONJAMIN, Ithaca, Chemistry 
WILLIAMS, ROBIN M., Jr., Ithaca, Social 
Sciences 

Science Faculty 
BARBERA, NARQAR~~T J., Brooklyn, Zoology 
BATTIN, WILLIAU J., Jr., Potsdam, Engi- 
neering 
BEBNAB~, BB. A., Riverdale, Physics 
CLA~IC~, Rsv. ARTHUR A., New York, Mathe- 
matics 
CULLIN, CHARLES G., Watkins Glen, Mathe- 
matics 
CURRAN, PETER M., New York, Mathematics 
DAVIS, ALPHQUO Q., Potsdam, Mathematics 
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HMN, LWI~D hf., Qarden City, Biology 
XMLB, EDWAED B., Jr., Potrdam, Ebglneedni 
UWDN, WALTID% Albany. Bn&merlng 
KcLDAN, LESLIE D., Hempstead, Mathe 
matlca 
MaIDa, PAUL R., New York, Mathematics 
F;;Byey Rlv. JOamPw F., New York 

PaNNOCX, ItOea~ Jr., Albany, Agriculture 
RUOvT, AMRUB L., Ithaca, Englneerlng 
S~ABPET~DIN, HAX~T B.. Brooklyn, &~gl 
neerlng 
SE-, HOWABD 1.. Albany, Chemistry 
SMITH, SWNIND A., Brockport, Mathematlcl 
WHITE, MART V., Ithaca, Chemistry 
WrLIID, RUTH C.. Bronxvllle, Psychology 

Xwnmaf FeUowsMpr for Xeoondary Nohoo 
Taaahare 

BADEB, ABIUM, Brooklyn, Physles 
BICHTOLD, C11na~m8 A., New York, Mathe 
matlca 
Ea;lwL HAMILTON S., Farmlngdale, Mathe 

BoaOwsKY, NATHAN, New York, PhysIca 
BB~~KB, Lucrls E., Marcellus, Psychology 
CIBK F~AI~KLYN P., Harpumvllle, Chem 
lstry 
mDE!3. IBVINo ALLEN, New York, lathe 
matlcs 
DBILLINO, ELMO V., Buffalo, Afathematlcl 
WIT. JULIUS. North Bellmore, Pbyalca 
FuaKmb BELLA R.. New York, General Scl. 
ence 
GAvvNaY, Sn. ~TEImnlNm B., Bardonla, 
Chemistry 
GRRLOCE; FRANK QaO~oo, Nyack, Biology 
;tcnA~. FRANK W., Chateaugay, General 

QIANTURCO, ANQBLO 3.. Buffalo, Qeneral Scl. 
em33 
QLICXSMAN, ABRAHAM M., New York, &lathe 
matlcs 
QRBLL. EINA~ F., Huntington Station. Blol- 

%~SS~AN, ISEA~L, New Rochelle, Mathe- 
matics 
HALsuT, ANNE E., Hyde Park, General Scl- 
ence 
JAW, BENJAMIN, New York, Mathematics 
KQLLNEU. SB. MAEIA, Rochester. Chemlstry 
KLIIx*, ?&LVIN PEILIP, New York, Mathe- 
matlca 
LlNCIiNmB, QEOBon, Franklin Square, Yathe- 
matlcm 
L~ET~E, WELLI~QTON F., Hancock, Biology 
Loawn, SB. M. RAYMOND, Brooklyn, Mathe- 
matlce 
MA~DALIN, ROBERT S., Queens, Mathematics 
MALONDY, Sa. JOANNE T., New York, Mathe- 
lIUltlC8 
MCINTYEE, PATRICK J., New Hyde Park, 
Chemistry 
ECQOWAN, LAUIIENC~~ J., White Plains, Blo 
chemistry 
?dICHsL, ROBEET H.. New York, Yathematlcr 
EILLEB, ROB~BT R.. SE., Plattsburgh, Zool- 

~%NEII, SB. hf. CONICAL, New York, Chem- 
istry 
PABV~R. EAEBT, Brooklyn, Chemistry 
POELUE, SB. hf. LEONARD. New York, Mathe- 
matics 
Bmrmax SE. FBANCES A., Auburn, Blolosg 
RITE, WILLIAM C., Snyder, Biology 
BUDXIPYAN. RUTH Y., New York, Mathe 
matlca 
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SAKE, NOBYAN B~ABTIN, Brooklyn, Blolo~y 
SCRYEEB, SB. M. BOIBABII. New York, Blol- 
WY 
SKLAB. SAXUEL HI.. New York, Mathomatlca 
SKLENAUIIC, ROB~ET F., Unadllla, Biology 
SMITE, JOHN 1.. Nyack. Chemletry 
SONEN, RALPH PAUL, Northport, Biology 
STE~XAN, EABL D.. Qlen Head, Chemlatry 
TAFT, IklurJOa~~ DANQ, Woodmere, Maths 
math 
WAONXIB, DANIEL, New Rochelle, Biology 
WALTDB, R~oaa W., Clyde, Qeneral Science 
Wmes, EXAN~~L, New York, Physlca 
Wmres, RICHABD. New York, Zoology 
WW~MAN, SIMON A., Brooklyn, Chemistry 
YONII. LEONABD. New York. Mathematics 
ZIM~~DBMAN, B~B~BT F., Dewitt, Biology 

NORTH CAROLINA 

(hoduate 

BABKEB, ROLIPBT H., Chapel Hill, Chemistry 
BBITTAIN. JaBD A.. Horse Shoe. Amlcultural - 
8cleDcea 
CARLTON. Tmutn 8.. Reldavflle. Chemlstry 
CBOWDEE, BILLY L., Qreeneboro, Chemistry 
DAVIS, HOWABD T., Hendersonvllle, Chem- 
iatry 
GAUBISON, DAVID Q.. Charlotte, Eathematlcs 
GIBBS, HYATT hf., North Wllkesboro. Physlca 
QIUWITHB, PHILLIP A., Ralelgh, Mathe- 
matlcs 
HAPPEE, WILLIAM Jr.. Lenolr, Physlca 
JON&IS, THOYA~ L., Brevard. Englneerlng 
KOL~DNT. WILLIAY P., Charlotte, Yathe- 
matlca 
KOWAL, NORMAH E., Durham, Botany 
MARK, FBANCDS Q., Durham, Chemistry 
MINK, LAWa~NCm A, Winston-Salem, Phys- 
ICE 
ROBDBTB, BRYAN W., Hlllaboro, Chemistry 
Rnsa, LSWIS O., Jr., Asheboro. Matht 
matlca 

Oooperattve Graduate 

COCK& WILLIAM J., III, Asheville, Physlce 
COUCH~LL, Qns P., Charlotte, Physics 
AALLAW, WALLACE C.. Hlllsboro. Earth Scl- 
wee% 
?UMPmtT, Pa~aa, Anhevllle. Psychology 
EAMPT~I~, X~NN~PTEI G., Winston-Salem, 
Chemistry 
KILL, JAMPJ~~ C.. Hendereonvllle, Englneerlng 
IACKBON, PHILIP S., Plttaboro, Physlcr 
KIM~L, JACOB D., Jr., Winston-Salem, Phys- 
.C8 
YICHADL. WILLIAM B., Bostlc, Physlca 
ROSaNSTDIN, G~oaoa hl., Jr., Durham, 
Yathematlcs 
3cHmLb K~IIBT F., Durham, Agrlcnltural 
Zclences 

~HO~AE, VIRQINIA C., Asheville, Chemlstry 
WORK, STIDWABT D.. Durham, Chemistry 

Bummer FeRowshbs for Graduate Teach&g 
Ass(stanta 

Bowam% DONALD E., Charlotte, Phyalology 
CHAMPION, ROT L., Jr., Wllaon, Physics 
C~ownlu, BILLX L., Qreensboro, Chemistry 
DIAL, STDVI) C., Landis. Blologg 
DOT~ON. ALLBN C., Badln, Phyalcs 
DOVE, Law113 D., Durham, Botany 
DOwDLm, JO.%EPw C., Raleigh, Englncerlng 
Lmwra, BOBmET Q., Yorehead City, Chem- 
lstrl 
NIXON, DAVIKI ID., Bale&h, Mathematla 



PUBCD, ROBBET Q., Eendemon, lDng¶neerlng 
PEAMON, JOSEPH T.. Jr., Raleigh, lpnglneer- 
4l 
PLXLBB, DANIEL B.. Qaetonla, Botnn~ 
TA~WU, ALNX O., Durham, Phy8lc8 

fMenee Faoulty 
BBINSON, HALBIRT F., Raleigh, Engheerlng 
QAECIA, BIUETRAM H., Jr., Rslelgh. Englneer- 
m3 
zte3;u, WILLIAY H.. Jr., Durham, Engl- 

YOBLEY, J-N B., Bed Springs, Mathe 
maths 
SUALLWOOD, CHABLEE, Jr., Eslelgh, Engl- 
neerlng 

Summer FelloW8h4p8 For Beoondary School 
TOOOhtW0 

CamaK, WILLIAMS E., Matthews, Cheml8try 
DRAKE, BIIU8sN C., Concord, Mathematic 
HAQAMAN. WALT~B H.. Mooresvllle. Matha 
matlcs 
LAVINDnB, ELI&ABmTH 1., Henderson, Maths 
matlcs 
SCHULTZ, NANCY W., Winston-Salem, Blol. 

!%xm=, JomL CALAWAY, Qaatonla, Biology 
YONOum, WILLIAV H., Charlotte, Biology 

NORTH DAKOTA 

Qraduate 

ScEmmm, PAUL O., Marion. EDginE?ering 
QPANDE, TIIOMA~ F., Mayville. Chemt8try 
TROMPSON, B~TTX C.. Voltaire, Chemlstrp 
UTQAAED, JOHN E., Mlnot, Earth Sciences 

Cooperat4ve Graduate 

ANomssoN, LYNN B.. Fargo, Mathematles 
DICKIn, RAY A., Grand Forks,-Chemistry 
ELLxt3, BBUC8 W., Jamestown, Phylc8 
F~LDIIANN, BODN~X M., Qrand Forhs, Earth 
Sciences 
JOI~NBTON, MraomnT A., Fargo, Botany 
MASON, -L S.. Grand Forlm. Englneerlng 
MCCULLOUGH, JOHN W., Fargo, Engineering 

Bummer FelloweMpo jar Graduate Teaah4ng 
deabtanta 

BLaKm, SHIRLEY, Fargo, Chemistry 
ISAAC~ON, WILLIAY B., Mlnot, Engineering 
JOHNSTON, MrBamax A., Fargo, Botany 
PmTrmaseN, JAMES C., Grand Forks, Zoology 
SCHAUBPIrT, JACKIN A., Bowdon, EnghIeeriDg 
WINQEII, DoNLmx J.. Mayvllle, Englneerlng 

AZDINB, DAQNIJA, Delaware, Chemistry 
lavr, RICIIAR~ M., Clnelnnatl Chemletry 
~m&IoEa, DAVIS A., Wooster. Chemistry 
~ACMAIION. JAMD~ A.. Dayton. Blolow 
U~asLur, &3Bom A.,. Columbus. Qenetlc8 
~AWBX, JOIIN E.. Dayton, Earth Sciences 
KmNQmItT, P8xNR H., Palnesvllle, Physics 
YILLmIt, DAVID L.. Clnclnnatl, Chemlrtry 
KZLLIUR, S’rmvmN R.. Westlake, Chemistry 
Yxmse, ALAN L., Cincinnati. Englneerlng 
!~I.WAN, Qmosom C., Tlpp City. Chemistry 
XonmL, PIBK 8.. Solon, Physics 
~PASKAR, CABL Q., Cleveland Helghtu, 
Physics 
3sANQD. ELIEABETH C.. Boch~ Blver. POY- 
Ihology- 

&4enoe Faoultu 
YcLmon, QOBDON K., Jamestown, Physles 

,EIuzaEIug Fellowehipr jar Beoonday lohool 

~~&IoN, ROBEBT L., Orand Forhs, Mathe- 

OLLmNBVnQER, ALVIN W., Wimbledon, Mathe- 
matics 

PATCH, RICEAl, W., Westervllle. EnghIeer- 
b 

OHIO 

Oraduate 

Pmrmmox, RICHARD R., Dayton, Mathe- 
matic 
powrzmm, Pmxmt A., Clevelsnd, Chembtry 
BEID~B, BONALD H., Mt. Vernon, Blophyelcs 
BmxLLx. BNBNAED E.. Cleveland Microbiology 
Rrx, JOKN R.. Bay Village, Phy8lcr 
SCHLAUQ, RoBmaT N., Cleveland. Englneerlng 
SCEEOmm~, DImTSICH, Enon, Phy8lc8 
SHUEB, DAVU, M., Clnclnnati. Mathematic 
SMITH, ALLAN L.. Qranvllle, Chemistry 
SOPKOVICII, NZCHOLAS J., Csnlleld, Phyrla 
STIIWLXIB, Parcm lU., Columbus, Mathematics 
SUQAB, BOMIIT L., Beachwood, P&y8lc8 
SWAIN, RICHAIID R., Toledo, BlochemLtrY 
SWIQ~ET, BoQmB D., Akron, Cheml8try 
TAYWB, L~xn J., Cnyahop Fall& Chem- 
bm 

ADMAN, RAXIIOND L.. Dayton, Blocheml8try 
ANKIDNBBANDT, CHABLIS, Cleveland, Physles 
Aaous, CABOL J., Columbus, Physics 
BAMBB, JArms IO., Toledo, Engineering 

- 

BDAN, ANITA M.. Yellow Spring& Qenetlc8 
BUK)N, SAWORD Q., Columbur, Englneerlnp 
BBABIIOR, BBINNNx B., Flndlsy, Physics 
BBIQIIT, MABY A., Lima. Mathematic 
CAEP~NTSB, BICIIABD N., Cleveland, Chem- 

?%NmY ROSIN W Columbus Mathematics 
CONNOB: DANIEL S:: Cleveland; Chemistry 
Coo~mu, PAUL D., Worthington. Earth Scl- 
ewes 
DIXON, RoBmET D., Columbus, Mathematics 
ELLIS, DAVID Q., Marietta, Physics 
FABISON, JAIINE B., YeClure, Englneerlng 
FLSTCH~B, Josmpx A., Jr., Canton, Engl- 
neerlng 
FWYNNIIO~T, Hwmx~ I., Columbus, In&- 
neering 
FMNKB, Dams J., Dover, Zoology 
GINAVIIN, ROBmET O., Akron, Physic8 
Qmsmn, LmoN J.. Cincinnati, Mathematla 
GORDON, ROY G., Akron, Physic8 
GBI~ENBEBQ, WILLIAY M.. Toledo, Phy8lc8 
HAMILTON, JOHN T., Dayton, PhYrlc8 
HAYMEB, LoIn R., Yellow Springs, Psychol- 

En8 RICIIAED M Toledo Physics 
rm&tmo, WALT~B P., Cinelnnatl, Mlero- 
lOlOgY 
to~arms, FBmDBBIC L., Clncinnatl. SOdsi 
clences 
IOBN, WILLIAII A., Clnclnnatl. Mathematics 
IEIIIAE, JOHN R., Madison, Englneerlng 
ACKSON, MICHANL Q., Chsgrln Fslls, Agrl- 
ultural Sciences 
ONmB, ALLAN E., Columbus, EnghIeerhIg 
:OVAE, FssDmBICK R., Cleveland, Physles 
CUCIMI~, HKBB~RT F., Je., Clnclnnatl, Math- 
maths 
KBIZ~K, DONALD T., Qarfleld Heights, Botany 
SmrpmL, PNI%B L.. Clnclnnatl. Blochem- 
Em 
KOTCHDX. JAU~~J W.. Eaet Cleveland, 
‘hySiC8 - 
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%!SCEANS, JOEN @., Lima, Physics 
VAN IPLAND~BN, MABQUI~IR, Norwood, Physic 
VAND~N~YND~N, CBABLIDB, St. Bernard 
Mathematics 
WILCOX, JOHN P.. Columbus, Engineering 
WILLIAMS, FBANCIS D., Columbus, Mathe 
matlcs 
‘W;Wc& JOAN E., Cellna, Biochemistry 

RICHABD N., 
Che&try 

Unlverslty Height4 

ZAVOBTINK, THOMAS J., Ravenna, Botany 

Coopemtive Graduate 

ANNAV~DD~II, EDWXN K., Cincinnati. Mathe 
matlcs 
ABMSTEONQ, ROLIERT Lmc, Fairborn, Bio 
chemistry 
BABR~TT, 
neering 

RICHARD E., Columbus, Engl 

BODMAN, SAMUEL W., III, Akron, Englneerlnl 
tlR;S, WILLUM A., Jr., Columbus, Zo 

Bnunwun, CARL A., Cincinnati, Englneerinl 
COnnw~n, JOHN F., Akron, Chemistry 
COppA% WILLIAM E., Columbus, Mathe 
matics 
CEUD~N, ROBERT W., Berea, Botany 
CUBNOW, WILLIAM J., Jr., Columbus, Chem 
lstry 
DAvIDsOn, JOSEpH K., Columbus, Englneerlnl 
DAWSON, 
Genetics 

WALLAcu D., Jr., Columbus 

Dnnvun, DAVID L., Westervllle, Mathematlcr 
DORIA, MICHAEL L., Cleveland, Englnecrlnj 
DnnYpUSs, PATBICIA M., Cuyahoga Fells 
Chemistry 
ELLIsOn, JAMns T., Cleveland, Mathematicr 
FAGAN, TBRR~NC~ J., Cleveland, Engineering 
FSNTIMAN, ALLISON F., Jr., New Concord 
Chemistry 
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FlSHwR, FARLET, Painesvllle, Chemistry 
FOnDHA% WILLIAM D., Marietta, Chemistry 
FOX. CHAnLus F., Springfield, Blochemlstry 
GrnsY, DANIsL P., Columbua, Mathematics 
GLAsMAN, JBRRY S., Akron. Chemistry 
GOnTz, RICHAED W., Cincinnati, Chemistry 
GUTJWXHT, JOHN W., Poland, ~l010gy 
Hsnnsxr, JOHN E., Columbus, Botany 
HOOT, CHABLIS G., Canton, Physics 
Hunscw~~N, JERRX H., Columbus, zoology 
HUTCHISON, BOXD A., Bellevue, Agricultural 
Sciences 
JANNPIY, GAR~TR M., Berkey, Physics 
Kn~so, ANNID G., Euclid, zoology 
KAPLAN, RICHARD K., Springfield, Engl- 
neerlng 
KOLOPUS, JAVES L., Elyrla, Physics 
KOMITSKY. FRANK, Jr., Columbus, Chemistry 
KEAUS~P, DANIEL J., Columbus, Englneerlng 
KVARDA, BETTY L., Lakeside. Mathematics 
LAPPDR, WALTEB B., II, Columbus, Mathe- 
matics 
LANDMAN, BDTT~ E., Columbus, Anthropology 
LQETYAA, MAIA. Fremont, Msthematlcs 
Luwrs, RAYMOND A., Alpha, Physics 
MARTIN, JANICB C., East Liverpool, Mathc 
matlce 

BRUNQS, WILLIAM A., Jr., Columbus, Zoology 
C’RAIQ, ROBERT T., Columbus, Mathematics 
~RANO, JOHN C., Euclid, Chemistry 
tKSLVIQ8. PETBIB, East Cleveland. Chemistrv 
DOR&NB&CH, WILLIAM E., Mlddletowd, 
Physics 
FISHER, FARLEX, Paineeville, Chemistry 
3LIOsaI, JAMES, Kent, Earth Sciences 
:USTARSON, LEWIS B., Lakewood, Earth Sci- 
mces 
%LPEBN, EVELYN, Cleveland Helghta, Chem- 
stry 
;ONQFELLOW, LAYNE A., Jackson, Psychology 
HANSON, HAROLD N., Cincinnati, Chemistry 
IURSCHMAN, JERRY H., Columbus, Zoology 
NQLIS, Jna~ E., Worthington, Zoology 

~IAY, WARREN L., Dayton, Mathematics 
McEw~N, MICHAEL C., Toledo, Earth Sci- 
ences 

MAY, WARREIN L., Dayton, Mathematics 
Mn~~sun, RORBBT G., Columbus, Chemistry 
MIITZGIIIR, DANIEL S., Columbus, Physics 
MILLER, HARBY G., Columbus, Physics 
MOBBE, ROBERT E., Defiance, Chemistry 
NICOL, CHABLES H., New Washington, Cbem. 
lstry 
000, OSCAR It., Bowling Green, Mathematics 
PABBONB, RONALD G., Lebanon, Physics 

MILLIR, DAVID L., Clnclnnati, Chemistry 
O~TQHIN, RONALD R., Cleveland Heights, 
Chemletrg 
DSBORN, NBAL L., Chnrdon, Botany 
PIRKINS, RONALD D.. Clncinnatl, Earth Scl- 
antes 
SHIELDS, ROBERT J., Columbus, Zoology 
SKAVARIL, RUSSELL V.. Columbus, Genetics 
VITZ, PAUL C., Cincinnati, Psychology 
WALKER, CRARLI+S C., Westlake, Chemistry 
ZsPF, THOMAS H., Cluclnnatl, Physics 
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Ps;‘s~~, RONALD D., Cincinnati, Earth 

PINKAVA, DONALD J., Chagrln Falls, Botany 
POHN~R, JUDY M., Louisville, Microbiology 
POOS, WILMA J., Eaton, Biochemistry 
PORnOR, JAMES C., 
Physics 

Cleveland Heights, 

REPAS, PAUL E., Cleveland, Engineering 
ROBINSON, DAVID P., Cinclnnatl, Chemistry 
SCHA~RWER, ANTHONY J., Wyoming, Physics 
SCHOEN, THOMAS A., Dayton, Mathematics 
BECOY, DIANBI M., Troy, Zoology 
SHERIDAN, CHARLIOS L., Columbus, Psy- 
chology 
SHIMP, CEA~LE~ P., Columbus, Psychology 
SMITH, JAMES A., Columbus, Chemistry 
STAB& ROYAL W., Sullivan, Physics 
STEIN, CAROL B., Worthington, Blology 
STURCH, CONRAD R., Dayton, Astronomy 
THONAS, DAVID T., Columbus, Engineering 
VANHORN, BAEL C., Jr., Cincinnati, En- 
gineering 
VICKERS, VIRGIL E., Berlin Center, Englneer- 
in6 
WARN~B, HUBIUR R., Kent, Biochemistry 
WHITLOCK, RICHARD T., Cleveland, Physics 
WIEQAND, KARL L., Worthington, Physics 
Wr~nn, DAVID S., Troy, Physics 
WILLIAMS, 
Physics 

LAWR~NCP E., Youngstown, 

WINQ, LARRY E., Circleville, Engineering 
WRATHALL, JAY W., Columbus, Chemistry 
ZAIDINS, CLYDE S., Cincinnati, Physics 
ZERLA, FREDRIC J., Dillonvale, Mathematics 

Bummer Felloumhlpe for Graduate Teaching 
Assistante 

COPPAQ~, WILLIAM E., Columbus, Mathe- 
matics 
ATTALLA, ALBERT, Cincinnati, Chemistry 
BEASLIDY, JAMES D, Eaton, Phyelcs 
BXAQLOW, JOHN E.. Cleveland, Blochemlstry 
BRABENEC, ROBERT L., Columbus, Mathemat- 
ics 
BRANAND, DAVID C.. Cleveland, Earth Scl- 
ences 



Portdoctoral 

B~BNDC DONALD C., Toledo, Chemistry 
QEE~NB~E~~B, DANIEL M., Columbus, Physics 
MUBEAT. WALT~~B A.. Jr.. Columbus. MedlcaI 
Sciencei 

. 

0~80, ANDREW P., Bonling Green, Mathe- 
matics 

Ec%Z? 
IRENE L., Columbus, MedicaI 

Spn~m, DAVID E., Berea, Physics 
WEST, JAN C., Alliance, Biophyeica 
WILLIAYB, FLOYD J.. Columbus, Botany 
ZWOLINIK, JAMES J., Cleveland, Chemlstry 

Be&or Postdoctoral 

BLACK, JOHN W., Columbus, Psychology 
WILLIAMS, DUDLEY, Columbus, Physlca 

Science Faulty 

BALL, WILFBPD R., Columbus, Zoology 
BARNES, ROBERT A., Columbus, Englneerlng 
BR~~NDELL, B~ncs R., Akron, Zoology 
ELLIS, WAD& Oberlin, Mathematics 
GRUDIN, ARNOLD, Granville, Mathematics 
JOHNSON, WENDELL G., Hlram, Mathematics 
KEOLL, ROBERT .I., Cincinnati, Engineeriur, 
Nv~nea, MILTON A., Jr., Toledo, Eugim?&ue 
NOWAK, RICHARD T., Toledo, Eugineering 
OSTEES~OCK, CARL H., Cincinnati, Engineer- 
b3 
PIN~KA, CHARLES F., Cfnclnnatl, Mathemat- 
ics 
SCHUELI, DONALD E., Cleveland, Physics 
SPITAL, SIDNEY, Toledo, Mathematics 
WRIGHT, HAROLD E., Dayton, Engineering 

Hummer Fellowships jor Beoondasy School 
Teaahers 
BAIRD, SE. THOMAS Moss, Columbus, Biology 
BARQUE, JACK HAROLD, Deleware, General 
Science 
BARKER, WILLIAM W.. Avonlake, Biology 
BAENES, JAMES N., Wickllffe, Biology 
BENBISH, BRO. JOHN JAMIS, Akron, Mat&? 
matics 
BEOWNSON, WALTEE M., Nova, Biology 
Cnrro, SR. M. GIDMMA, Columbus, Biology 
CONDIT, JOHN M., Columbus, Zoology 
COBTA, ROBERT R., Youngstown, Biology 
CYQNAR, Baa. ADRIAN, Gates Mllls, Blology 
DECRANT, Sa. M. J~ANMARIB, South Euclid, 
Chemistry 
FLOOD, WILLIAM G.; Canton, Cbemlstry 
FBANCOEUR, RHIV. ROBERT T., Steubenville 
Biology 
GEAVES, CHARLES B.. Trotwood, Biology 
H~LOBINKO, PAUL, Cleveland, Biology 
LATA, ALFEED JOHN, Shaker Helghts, Chem 
ietry 
METCALF, ZUBI~ WIOST, Dayton, Biology 
MILLS, DONALD H.. Euclid, Mathematics 
NDMANN, SR. M. EDWINA, Cincinnati, Chem 
tstry 
NEUBINDORF, EDWARD J., Cincinnati, Mathe 
matlcs 
NIKLAS, SE. M. JOHANNA, Piqua, Mathemat 
fC8 
OLIVID, JOHN H~NEI, Chagrin Falls, Zoology 
PRI~~ME~, M~BL, Logan, Biology 
SCEUOFJB, SB. M. MICH~L, Norwood, BloIogi 
SuLWAY, KXINNETH, Cleveland Heights 
Mathematics 
SHUUL~W, HAROLD J., Columbus, Mathe 
matics 

qmLLINQIUa. Sa. M. &~oIUI~D, Rocky River, 
3loohemlstry 
WILSON, MARILYN A., Hayesville, Mathemat- 
cs 

XLAHOMA 

haduate 
3UTLEB. LABUP G.. Ochelata. Biochemistry 
:LABKB; ROB~~RT F., Norma& Zoology 
:oo~rpa, JANB E., Tulsa, Zoology 
~AUDBKII, RALPH J., Atoka, Mathematics 
IEBLACH, CHARLES R., Guthrie, Engineering 
IILBIDBT, M. CHABLES, Lawton, Earth Sci- 
!uces 
IOLDWYN, Roosrr M., Tulea. Engineering 
~RUVEU, GEOBQu W., Stillwater, Engineering 
DJRST, QEEALD L., Jones, Chemlstry 
IELLY, SE. SUZANNE, Tulsa, Social Sciences 
IIR~~s~, DALI W., Alva, Englueerlng 
;IPQ, WILLIALI D., Bristow, Anthropology 
KUBRAX, F~DIOBICK, N., Tulsa, Earth Sci- 
mces 
~LDBAM, IRA B., III, Muskogee, Engineering 
PAOR!, Lmaom E., Oklahoma City, Social Sci- 
aces 
PAUL, JOHNNY C., Fairview, Engineering 
PONSOE, KINNB~TE C., Oklahoma Clty, En- 
Iineering 
PROP~~IUT, C.4BLw~~~I;;ma;, Zoology 
R~II~~A~DT, .t Bartlesville, 
Mathematioe 
ROBINSON. ROBERT L.. Jr.. Muskogee, Eu- 
rineeriug I 
~ANMANN, EVDRFJTT El., Geronlmo, Physics 
IB~ITX. WA~U~N L.. Norman. Zoolo.as 
l!ECH,~JIcK L., Okiahoma City, Ast;bnomy 
~!HACEI, ROBPRT E., Oklahoma City, Blo- 
physics 
WOLrn, J~lass F., Oklahoma City, Engiueer- 
Iw 
WOOD, DAVID E., Seminole, Chemistry 

Oooperatiue Graduate 
CLARK, ALFE~OD Jr., Bartlesvllle, Mathe- 
matics 
COYBRINK, CEAUL~S R., Caddo, Mathematics 
CRAWFORD, JOHN C., Pouca City, Physics 
FRIDAY, JOHN R., Cleveland, Engineering 
FRIEDRICH, HIDNBY, B., Clinton, Chemletry 
GRAHAM, ROBDBT E., Tulsa, Physics 
HANN, ROY, W., Jr., Oklahoma City. ED- 
glneering 
HARDAQ~, BOB A., Checotah, Physics 
MCCORYICK, BAILIIO J., Stillwater. Chem- 
istry 
MCCRIDABY, J~xus G., Norman, Engineering 
MORRIS. ROBERT J., Jr., Oklahoma City, So- 
cial Sciences 
Pmacu, DONALD A., Enld, Engineering 
RIC!~, JA?&~E H., Norman, Mathematics 
SHIO~L~, JERRY P., Hobart, Chemistry 
SLAUQETE~. EUQBINB E., Jr., Durant. Mathe- 
matlcs 
STONQ, ROB~DRT E., Oklahoma Clty, Mathe- 
matics 

Bummer Fellowehfpr jor Graduate Teach- 
Aesietante 

BAILDP, HOEAC~ H., Norman, Physiology 
BANKS, DONALD J., Stlllwater, Botany 
BENNDTT, ALLISON C., Iudiahoma. Agricul- 
ture 
CABTEE, WILLIAM A., Stillwater, Zoology 
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Cmcxr., DAVID R., Talaa, IUatbemattca 
CZcyeym, WLLLIAY IL, Bartlesville, Blsrth 

DAVIE, ~~DNNMEI 3.. Lawton, Lnngineerlng 
Q~es, JUBALD D., Oklahoma City. Chemistry 
JONBS, ROB~ET 1. Kingfisher, Yathematlca 
Urn, ROY C., Delaware, Engineering 
UOEAND, BEANE El., Yayfleld. Agrlcultare 
ROPEE, LEON D., Amett, Physics 
ROWDTT, Cxmmme L., Norman, Earth 

7ooptwatW Qraduats 
~LXUNDDB, Q~M.D C., Corvallb, Elnglneer- 

~~NIJON CLABK T Portland Mathematics 
3ALLIf.3, ‘PATItIK R.: Springfieid, Chemistry 
CATLIN, SDTE, Portland, Mathematics 
DONALDSON. ROB~%T R.. Oregon City. En& 
aeerlng 

_. - 

DUMOND, Don E.. Portland, Anthropology 
FOBBESB, DENNIS L., Nysaa. Chemistry 
L~B~Nz~N, LEOLA C., Roseburg, Physiology 
PAILKBB, JEBALD V., Portland, Phyelcs 
Pn~~eon, QABX A., Portland, Physica 
PmTmBsEN, R0BmBT J., Hllleboro. Chemmtry 
SOCKBOLT, CBLIA R., Corvallls, Chemistry 
QO=N~~EN, FBANB: C., Corvallls, Agriealtaral 
lclencee 

Sdencei 
SILVIUB, BUBB A., Tulsa, Earth Sciences 
SMITE, DDAN C., Oklahoma City, Soda1 
Sciences 

PortdootoruZ 
B’XEZW~LL, LYMAN J., Jr., Tulsa, Phgslca 

B&or Portdoctoml 
HTDD, BBAL B., Norman, Mlcroblology 
ROLLOB, DUANE II. D., Norman, Social 
Sciences 

Bdencs FocuZtQ 

QLENN, B~BTIE L., Stlllwater, Medical 
Sciences 
HALLIITT, PAUL C., Stillwater, Englneerlng 
JONES. W~~DEOW H., Oklahoma City Ocean- 
owmhr 
SCHODPP~L. Roaea J.. Norman. Encinoerlng 
V~NABLB, -JOHN H.; Stillwater, -Medlca~ 
Sciences 

&mmer FsZZoWeh<Qr for lSeoo%dary BohooZ 
Teacherr 

BOTTOLI&l. QIlMLD DOYLID. Holdenvllle, 
Biology - 
,%ANDmNBUEG,ROB~BT L., Alva,ZoolOgy 
CBOOSB, TEOYAB C., Lludaay, Mathematics 
DAVIS, JOHN P., Muskogee, Qeneral Science 
Dnpraa, WILLIAM R., Stratford, Botany 
EPPBIBBON, DONALD M., Ckremore, bfathe- 
matics 
GUTHBIIE, BDNNETT M., Sr., Tnhlequab, Zoo- 
h?Y - 
JOBE, JOHN MABBHALL, Ponca City, Mathe- 
matics 
JOHNSTON, RICHABD I&, Tulsa, Mathematics 
TBOUT, Vmnrmu E.. Saud Springs, Biology 
W~IITNEB, W. C~mo, Davidson, Mathematics 

OREQON 

Graduate 

ANDBBWS, Q~BQ~ 1.. Salem, Mathematics 
BIBD, KXINNIDTH J., Qrants Pas& Earth SC+ 
ences 
BBOWN. ROB~BT B., Portland, Mathematlcrr 
CHAMPION, JOHN C., Pendleton, Phyalology 
DIXON, RICEAED W., Woodburn, Engineering 
HABBIE, DAVID O., Corvallls, Chemletry 
HITCHCOCK, DICKEY, Corvallis Engineering 
LINN, ELIZABIDTH, Eugene, Psychology 
MACINTXEB, Rosa J., Yachats, Genetics 
MCNEIL, BBIAN I*, Corvallls, Agriculture 
XOB~~& HOWABD C., Culver, Biology 
MOUBSUND, ANNE L., Eugene, Chemistry 
MOIJBWND, DAVID Q., Eugene, Mathematlcu 
POOLE, MICHAmL Q., Ontario, Mnthematlce 
RINABD, QILBBBT A., Newberg, Physiology 
SATEIBU, CLmIFoao A.. Portland, Anthropol- 
WY 
STOUT, EWIB L., Qranta Pass, Mathematlca 

IEI~NIQE, JOHN B.. Coroallls, Blology 
Wmm, Nmxt HI., Klamath Falls, Biology 

Summer FeZZowshige jor Graduate Teaohlng 
Assistants 

Donoaum, DONALD J., Eugeue. Mathemattcs 
LUTZ. PAUL.A L.. Eugene, Anthropology 
EXANS~~N, JOHN D., Corvallis, Chemistry 
HINSICES, LOWELL A., Portland, Mathe- 
matics 
OrOo~m. RICH&D E., Eugene, Social Scl- 
enees 
RANDALL, WILLIAM J., Cottage Qrove, Chem- 
istry 
Rcaca, WILLIAM hf.. Eugene, Psychology 
ROEN~R, RONALD P., Salem, Anthropology 
WILSON, ROBEBT E., Corvallis, Engineering 
WOODMAN, DA-L, J., Portland, Chem- 
lstry 

Be&or Postdoctoraz 

KNvnDsmN. JAYma G.. Corvallls, Engineerlug 
NOVITBSS, EDWARD, Eugene, Qenetice 

Science Faculty 

SUBomSB, FEmDaICK J., Corvallls, Eugineer- 
m 
CHBEBTENSON. HUB~ET. Portland. Mathe- 
matics 
DAVIS, KENNBTE E., Portland, Physics 
JENSEN, LELAND C., Corvallls, Engineering 
STONU, SOLON A., Corvallls, Engineering 

BUmm6r FeZZOWrhiQ8 for 8econdat-v HahooZ 
Teachers 

BIUD~BMAN, ABTHUB A., Tlgard, Qenernl 
Science 
MCCOBD, WILLIAM M.. Portland. Qenernl Scl- 
ence 
OvaETON, VEXRL H., Lakeview. Yathematlce 
R0omas, JAMBE V., Portland, Mathematics 
STAPWTON, CIXBISTOPIXEB, Portland, Qeneral 
Scleuce 

PENNSYLVANIA 

Graduate 

ADAIB, WILLIAM R., Conshohocken, Englueer- 

ADLEB, RONALD J., Pittsbargh. Physics 
ANDBBBON, JAMm8 B., State College, Engl- 
neering 
BABB. B~ICHAI~L. Drexel Htll. Mathematics 
BDAtiID, JAwma K.. York, Chemistry 
BBBYON. ST~JABT. Phlladelohla. Phrdca 
B!aus&; JOEN f!., Erie, Engineering 
B~CKINQ, Lawrs A., Phoeulxvllle. Blophydca 
BEAUMAN, JOHN I., Pittsburgh, Chemlrtry 
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BUBNEAY. DAVID C., Pittsburgh, Phyelce 
CAP1PCCIi1, MAmO R., Southampton, Blophy- 
lea 
CAEEOLL, ALICE H., Swarthmore, Chemistry 
C~ILTON, WILLIAM S., Lauadowne, Chemlk 

k?AXtK 
SCMICL 

JOSEPH C., Glen Campbell, Earth 

DEXKO, QmonoB J., State College, Social Sd- 
ence8 
BDWABDE, DALLAS C., Meadvllle, Zoolos;~ 
EPL~E, JAYEB L., York. Genetics 
FA~KAE, EDWARD J., Media, Engineering 
FDIIZII, AL~PXAND~DB L., Philadelphia. Phpeles 
Fow, B~?JAXIN R., Philadelphia, Meteor 
QlQiw 
Fmem%, MALCOLY D., Pltteburgh, Engineer. 
i*g 
GAB~XNE, RICHABD W., Pottstown, Engineer 
lw 
~&sTON, C!EAI%LR~ A., Lancaster, Engineer 

G~SBIN@EE, LADNOE D., Zlonsvllle, Mathe 
matlcs 
GIMPEL, JAMES F., Philadelphia, Englneerlnt 
GINTIE, HEBBEET M., Bala Cynwyd. Mathe 
math 
GMT, DONALD M., Milton. Blophyelca 
QE~AWI, JAMES It., Pltteburgh, Phyelee 
HALLIDAY, ROBERT P., Pittsburgh, Medlcd 
Sciences 
HA~BURQEB, IICEA~L J., Pittsburgh, Soda 
Sciences 
HABTBNBAUX, Bsncq Phlladelphia, Engl 
neerlng 
HAWK, PETER, Pittsburgh, Chemistry 
HILL, VICTOB E., Pltteburgh, Mnthematlcl 
HO~SQ~AN, DONALD B.. Jr., Allentown, Blo 
physics 
Honowr~a, DANIEL H., Unloerslty Park 
Earth Sciences 
HOBSTYAN, CLI~ED C., Sharpevllle, En% 
neerlng 
HOUQHTCIN, DAVID D., Media, Meteorology 
HUDOCR, Gl~o~alc A., Norristown, Genetics 
;;m~amy8, RICHAED F., Lewisburg, Engl 

INFANQDR, SB. ANN M.. Greensburg, Genetic 
JAXE~, BJLCSIB L., Philadelphia, Chemistry 
JEBOM~I, JOE~PE W.. Philadelphia, Mathe 
matlce 
KALM~P. CUARLEE I., Phllndelphla. Mathe 
matics 
KAIJI~~AN, JOEL M., Euntlngdon ValIeJ 
Chemistry 
KAIJFMANN, HARRY, Clifton Heights, Pes 
chology 
KONI%AD, KARL W.. East Lansdowne, Peg 
ch01ogY 
KBALL, ALLAN &I., State College, Math 
matlcs 
KUANTZ, DAVIU H., Phlladelphla, Psycholog 
Kmxsa, PAUL H., Swartbmore, Eoologv 
KUNTB, ROBBIBT R., Pittsburgh, Chemlatrv 
LABKIR, FBANCIE P., Middletown, Math 
matlce 
L~asor, RICHABD Q., Phfladelphla, Maths 
matlce 
LAVINE, RICHARD B., Huntlngdon VaBel 
Mathematice 
L~wra, RONALD M., State College, Eart 
Sciences 
MAYER. RAYMOND A.. Jr., PhlIadelphll 
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Mathematlca 
MCGEADT, Sa. M. M~bm~crn, Pittsburgh, Chen 
btl-r 

CCN~TT, DoWOLAf P., PhlIadelphla, PhHda 
~ENKUS, RICHABD H.. Philadelphia. Mlero- 
lology 
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tooam, JOHN W., Paoll, ChemlstrJ 
KOEAN, PAUL R., Condereport, Physic8 
IOEUI~, ROBERT A., PhlIadelphla, Physica 
~OY~B, ROBBBT D., Allentown, Mathematlcr 
~AIIMANN, DOBOTHY C., PhlIadelphla, Blo- 
hemlstrg 
~OBLD, ROR~RT W., JR., Ardmore. Blophprlee 
~‘DONNOILL, PA’PBICIA A., Coashohocken, 
‘hemlstry 
~NSMN, Lmo N., Horeham, Bloehemletry 
‘HILIPB, THOMAS 0.. Lanedowne. Phrslce 
LABIWE~ DOROTEY J., Cheltenham, Chem- 
3try 
LAUB, WILLIAII IF., Alden Station, Physiology 
LAUCA, FRANCIS C., Philadelphia, Chemlatry 
LICK, ALAN W., Brldgevllle, Englueerlng 
LOSBNBERQ, RONALD C.. Philadelphia, Engl- 
leering 
LYSZ, WALT~B R., Old Forge, Chemistry 
ICRICK, MICHAEL, Philadelphia, Physics 
IHABAKDII. ROBBBT H.. Media. En~ineedna 
JHAFFEB, GLIVIA C., SwarthmoIe, P&cholog$ 
~HANAHAN, PATRICIA A., Bethel Park, Pey- 
hology 
JILVBRRTEIN, MABTIN L., Phlladelphla. Math- 
!mBtlcs 
IOMERRICT, JAMES H., Glenside. Englneerlng 
~TIDNINQ, RAI# F., Pittsburgh, Phyrlce 
ITONPB, JOHN O., Berlin, Phytiee 
IT~WELL, JOHN C., Erie, Chemistry 
IUNA, ANDRIS, Broomall, Phyelcr 
PH~RINQTON, RICHABD W., WyMeWOOd, 
31ology 
CRAHANOVSEY, WALTER 9.. Conemangh, 
!hemletry 
PEU~~~AN, THOXAS I,., Media, Physics 
BOQT, WILLIAM G., McKeesport, Engineering 
Wnms, CHAELEE, JR., Philadelphia, Blo- 
!hemlstry 
WILLIAMS, JoHI E., Clarion, Bloloj~y 
WILLIAMSON, SAYUIOL J., Sayre, Physics 
WILSON, GUSTAVUS 1.. JR., Philadelphia. 
Zhemlstry 
WOLL, EDWXN J., JB., Pittsburgh, Phyelce 
WBIQHT, AETIIUB W., Broomall, Social Sci- 
3nces 
POST, PATRICIA A., Sugarloef, PBychologl 
ZAETYAN, ROBBBT E., Lltitz, Earth Sciences 

Oooperatloe Braduate 

BARER, DOROTIIY, Pottevllle, Cbemlstry 
BBINNETT, LBB C.. Jr., Media, Earth Sciences 
BET& JOHN V., Bala Cynwyd, Microbiology 
BUDY, JAMM E., State College, Chemistry 
CAIIPBBLL, MABY K.. Havertown, Chemistry 
CANTOR, ROB~BT H., Philadelphia, Mathe- 
matics 
CAREY’, FBANCI~ A., Philadelphia, Chemistry 
CHBELBB, RONALD, Philadelphia. Physlce 
ENQLDIIART, RICHAED W., Plttaburgh, Engl- 
neerlng 
ESKIN. Roc~nLLm M., Philadelphia, Paychol- 

;%NILIUB. NILS C., Pittsburgh. Physloe 
FLEMINQ, GORDON N., Phlladelphla, Physics 
FORTNIDB. EDWABD, Pittsburgh. Engineering 
GUEQNLBA~, FBBDBBICK P., Allentown, Mathe- 
matics 
HAY, Jars8 E.. Plttsbnrgh, Phyrfcn 
HILL, DAVID Q., Tarentum, Physice 
HOLLOWAY. L~ILAND E., Jr.. Phlhxdelphla, 
Phyulce 
HOPKIN& PAUL D., Pittsburgh, ChemiBtrJ 
HUYPFIB=YE, JAxllS E., Erie, SodaI Seleneee 
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IFFT, EDWARD Id., Butler, Phynlcs 
JDFFEBS, P!~TEFI M., Myerstown, Chemistry 
KLINQENQR, DAVID J., Meadville, Zoology 
KREY~E, Ross A., Schuylkill Haven, Engl 
neering 
KURLAND, JONATEAN J., Phlladelphla, Chem 
istry 
LOYBI~N, WILLIA?~ L., Zleglervllle, Engl. 
neerlna 
MAQAN, JOHN R., Bethelhem, Phyelca 
MARCO& SANFORD M., Philadelphia, Phgslcr 
MAEIE, ROBElIT H., Pittsburgh, Engineering 
MASTA~CU~A, EDWARD J., Pittsburgh, Engl. 
neering 
MELIUS, MELVIN E., Jr., Drerel Hill, Zoology 
MXCHA~L, KEITH W., University Park, Chem. 
lstrg 
MILMIAM. J~BOME H.. Phlladelohla. Elucl. 
neering 

-, I 

MILLEB, J~BoM~~ P., gtate College, Chemistry 
MIBNXIR. JOHN. Plttabureh. Mathematics 
NAQLEI, .JOHN F., Glrard; Physics 
NONIB%~AHX?E, LARRY F., New Freedom, Chem 
lstry 
N~sr~oaa. WILLIAX A., Emporium, Engi. 
neerlng 
PAO~LS, HEINZ R.. Wynnewood, Physlce 
PEIT, ROBBIRT G., Bristol, Engineering 
PEPBEIN, CRARLP~ L., Pittsburgh, Chemistry 
PHILLIPS, ROGEB C., Philadelphia, Chemistry 
PIIRCI~, Rnsaar~t D., Homer City, Physics 
POELU)T, JAMI~S H., Brldgevllle. Engineering 
REIN&R. THOYAB A.. Phlladelohla. Social 
ScleuceS 

- 

RICHMAN, FRED, Philadelphia, Mathematics 
SAVARY. LOUIS hf.. Scranton. Mathematics 
SIIULTZ, CHABLE~ H., L&aster, I0arth 
Sciences 
SMITH, RICEABD L., Berwlck, Engineering 
SNYDER, MITCHILL, Philadelphia, Mathe- 
matics 
STILI~S, PHILLIP J., Philadelphia, Physics 
TAYLOR, BARRY N., Philadelphia, Physics 
TIETJEN, JAMES J., State College, Chemistry 
TO~RENCBI, ROBERT J., Pittsburgh, Physics 
VIORBIT, LAWRENCE P., Philadelphla, Chem- 
istry 
WA~DXIN. ROBB~RT B.. Swarthmore. Enal- 
neering 

- 
WHITMAN, MARINA V., Pittsburgh, Social 
Sciences 
ZAHRADNIK, RAYMOND L., Ford City. Engl- 
neering 

&bmmer Fellowah4pa for Graduate Teaohtng 
AaaCtante 

BALO~A, MICHAI~L R., Wilkes Barre, Chem- 
istry 
BENNETT, RICHARD B., Grove City, Chem- 
istry 
BI~HL, EDWARD R., Pittsburgh, Chemistry 
BRADY, JAMIUS E., Eitate College, Chemistry 
BBINNER, GILBEBT J., State College, Earth 
Sciences 
BRIMHALL, JAMES E., Pittsburgh, Phyeics 
CHORTYK, OREBT~S T., Philadelphia, Chem- 
istry 
CLAEK, GCOSOE M., Boalaburg, Elarth 
Sciences 
CLOVIS, JAMES 5.. Wayneaburg, Chemistry 
COLEBOB, CAROLB J., Pittsburgh, Mathe- 
matics 
COUCH, WALTBE E., Pittsburgh, Physics 
D~~~AUKIEEIAN, MICHAEL, State College, 
Physica 
DICABLO. EBNEST N., Parkland, Chemistry 

F~AIEHELL~I, F)~~PH~N H., Philadelphia, 
Chemistry 
FREIYAN, ALAN R., Upper Darby, Medlcal 
Sciences 
GALLOWAY, GORDON L., Pottstown, Chemistry 
GIBISH, PATRICKA A., Pittsburgh, Chemistry 
GUBER, ALBERT L., Brldgeville, Earth Sci- 
ences 
HARNISFI, DANIEL F., Harrisburg, Chemistry 
HOUCK, G~IORQIJ B., Mechaulcsburg, F,ngl- 
neerlng 
KL;IN, RICHABD M., Elkius Park, Chem- 

KUCEDYBA, NANCY K., Philadelphia, Medical 
Sciences 
LYK&, EDWARD B.. Glbsonla, Zoology 
MAQAN, JOHN R., Bethlehem, Physics 
MAQILL, KENNETH D., State College, Mathe- 
matics 
MALINAUSEAS, ANTHONY P., Ashley. Chem- 
istry 
MAI%H, ELB~RT L., Philadelphia, Englneer- 
iw 
MABTIN. JOHN P.. Jr.. Connellsvllle. Chem- 
lstrp 
M~Lxns, MELVIN E., Jr., Drexel Hill, Zoology 
fd;;yVQH, RICHAaD L., Meadville, Chem- 

I%~ORBIS, CLIBTON, Fredericktown, Mfcrobi- 
ology 
PR%X?COTT, HIUNEY E., Jr., Prospect Park, 
Botany 
PRU~ITT, PATRICIA A., Bryn Mawr, Bio- 
chemistry 
TAYLOR, ROBBRT C., Shemeld, Chemistry 
RHEIN, RONALD R., Reading, Zoology 
SCHLEH, EDWARD E., Willfamf8port, Earth 
Sciences 
SCHL~ICHER. DAVID L., Bloomsburg, Blarth 
Sciences 
SCHULTZ, ALBERT B., Philadelphia, Engi- 
neering 
SBIQAL, BARBARA E., Phlladelphla, Medical 
Sciences 
SCHULIVL, CEauLsS H., LancaBter, Earth 
Sciences 
SrnBar~, JAMBS L., Blairs MlIls, Mathematics 
STRING, WILLIAM B.. Media, Engineering 
VERBIT, LAWRENCEI P.. Philadelphia, Chem- 
istry 
WADDILL, MABC~LLUS E., Pittsburgh, Mathe 
matlcs 
YUBA, JOSEPH A., Allentown, Engineering 

PostdoctoraZ 
BARANQXIR, ELIZABETH U., Pittsburgh, 
Physics 
DIPYRUP. JAMES A., West Chester, Chemistry 
FIVIL, DANIEL I., Philadelphia, Physics 
Gnaaa, ALBERT L., Bridgeville, Blarth Scl- 
ences 
AOYLAND, JAMES R., Pittsburgh, Chemistry 
LANQ!x, JA~K,IBIS S., Pittsburgh, Physics 
LEIITNBIR, ALBRED. Allentown, Medical Scl- 
ences 
LUDWIQ, OLIVEE G., Philadelphia, Chemistry 
PDABSON, JAMES J., Pittsburgh, Physics 
SI~IEOVICH, GEORGE, Jacobs Creek, En- 
:ineerlng 
WHINSTON, ANUR~W, Pittsburgh, Mathe- 
matics 

Senior Postdoctoral 

BUSTERN, NORMAN, Pittsburgh, Physics 
BA~ANQEX, MICREL, Pittsburgh, Physics 
L‘IJTKOBKY, RICHARD ID., Pittsburgh, Physics 
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G~ODXAN, LIONEL, University Park, Chem- 
istry 
KLEIN, ABRAHAM, Philadelphia, Physics 
LINDSTROM, EUGENB S., University Park, 
Physiology 
SICIPLL, PHILIP S., University Park, Chem- 
istry 

Xc@we Faculty 
ANTOUN, SR. M. LA~R~AC~, Erie, Chemistry 
BOT~OE~, RUTH G., Harrisburg, Chemistry 
BBICKAIAN, Aa~nos D., University Park, 
Engineering 
COIL~STOCK, CRAIG. Norristown, Mathematics 
FRITZ, ROD~ER L., University Park, En- 
gineering 
GENZLINOEB, BRYC~ S., Philadelphia, En- 
gineering 
HAAG, VINCENT H., Lancaster, Mathematlce 
HEINE, HAROLD W., Lewisburg, Chemistry 
H~ISEY, H. ORVILLE, Grantham, Chemistry 
LDIDY. BLAIN~ I.. Pittsburgh, Engineering 
MCNABB, JOHN W., Easton, Engineering 
Moss, JOHN H., Lancaster, Earth Sclence~ 
Rffinnx, Fonaes~ .I., Jr., University Park. 
Engineering 
ROSEN, DAVID, Swarthmore, Mathematics 
SHONTZ, CHARLIE J., Clarion. Biology 
VAN MICT~R, Ron~ar G., Beaver Falls, Math 
ematlcs 
WOOD, THOMAS H., Philadelphia, Blophyslcr 

Kumtner Fellowshtps for Secondary lgchoo 
Teacher8 

ACKPEMAN, SB. M. ALICE I., Philadelphia 
Biology 
A~~M~R~AN, EDWARD G., Philipsburg, Qen 
era1 Science 
ANSELMO, Sa~a~sv M.. New Castle, Blologj 
ARTHUR, ROBERT S., Pittsburgh, Mathematic: 
ATTY. ALEX G., Wlndber. General Science 
BIAM, SB. M. ALEXINE, Pittsburgh, Biology 
BDNDER, EARL ARTHUR, Slatington, Blolog~ 
BONNER, SR. M. CATHERINE, Philadelphia 
General Science 
CALLANAN, MO. Do~oass M., Philadelphia 
Mathematics 
DEMITRAS, BRO. GR~GORT C., Philadelphia 
Chemistry 
DOTTER~R, STANLEY S., Elizabethtown, Math 
ematics 
DOWBET. SR. M. MARK. Erie. Mathematics 
EVANS, EDWARD WILLIAM’, West Lawn 
Mathematics 
HERMAN, RICHARD P., Hatboro, Mathematic 
HOUQH, RAYMOND EARL& Monongahela 
Mathematics 
JONES. DOROTHY LOIS, State College, Math 
ematl& 
KAISER, RICHARD L., Jim Thorpe, Mathc 
matlcs 
KNOCK, Ss. MARTIN Dn P., Altoona, Blolog 
KUHN, RALPH EDWARU, Emmaus, Mathe 
matics 
LATHAM. WII.LIAI+I S., Philadelphia, Blolog. 
MALESKEY, PAUL E., Allentown, Chemlstr. 
MAMARY, ALBIORT, Shillington, Mathematic 
MAEII~L~Y, FRH~D ALLEN, Shlppensburg, Gen 
era1 Science 
MCLAUGHLIN, JANE ANN, Harrisburg, Math 
ematlcs 
Mona;& STUART F., York, Mathematics 
PATTEBSON, Bao. D. STEPHEN, Pittsburgh 
Mathematics 
P~T~.A~cA, SR. M. JEAN, Qreensburg, MatI 
ematlca 
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~AUKAITI~, SE. M. P., Coraopolls, Zoology 
~CHILLINGER, SR. M. J., Pittsburgh. Biology 
SCHBO~DQB, KENNETH El., George School, 
Zoology 
JHABKAN, WILLIAM W., Allentown, Chem- 
stry 
JNBLL, JANIS Ross, York, Mathematics 
~PILLANE, DANX~L PAUL, Pittsburgh, Math- 
3matics 
I’ATE, GLADYS, Erie, Mathematics 
Wsrss. Sr. M. OLIYETT~. Lancaster. Gen- 
eral S&ence 
ZICCARDI. VINCPJNT. New Hope, Biology 
ZIMMERMAN, PATRICIA V.. Elklns Park, 
Mathematics 

PUERTO RICO 

@raduate 

COLONROLDAN, IVAN 1.. Rio Pledras, Math- 
ematics 

#odence Raoulty 

ESCABI, LOIS A., Santa Maria, Genetics 

RHODE ISLAND 

Graduate 

DURST, RICHARD A., Newport, Chemistry 
FINE, ARTHUR D., Providence, Engineering 
GOULD, MERK~~ITH C., West Barrington, Zool- 
WY 
GOULD, ROBERT O., Providence, Chemistry 
LUND, JUDITH N., East Providence, Botany 
MARTINS, JOSEPH F., East Providence, 
Chemistry 
SIMMONB, WILL~X 0., Providence, Anthro- 
PologY 

OooperatWe ffraduate 

B~AUDET, PAUL R., Pawtucket, Physics 
CAPOTOSTO. AUGUSTINE. Jr.. Cranston. Chem- 
lstry 
CUTTS, WILLIAM B., Providence, Zoology 
FOBTIBR, GB~RALD J., Pawtucket, Englneerfng 
HARTMANN, GEORGE C., Providence, Botany 
HOWARD, ALAN, Providence, Mathematics 
JACKYAN, REGINALD C., Wakefleld, Physics 
LIPSON, MELVIN A., Cranston, Chemistry 
TUCKER, DONALD P., Barrington, Social Sd- 
ences 

Bummer FeZZowshdtw ror Graduate Teachtng 
Aes&atants 

DILEONE, GILBBET R., Provldenee, Mlcro- 
biology 
DUBST, RICHARD A., Newport, Chemistry 
GORMALLY, JOHN M., North Providence, En- 
gineering 
HOWARD, ALAN, Providence, Mathematics 
VERY, PHILIP S., Warwick, Psychology 
VOICAICK, MICHAEL, Providence, Matbe- 
matlcs 

Benior Postdootoral 

BRAY, PHILIP J., Providence, Physics 
COLT, ROBERT H., Providence, Chemistry 

%oienoe FaoccZty 

DUTCHXIR, BABBY C., Providence, Maths- 
matics 
GURLAND, JOSEPH, Providence, Engineering 
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~~wIs~~ FaUow8h~pr for Beooudaiy 8ohool 

SCHUMANN, MO. VIBQ~~IA IK., Proridenee. 
Mathematics 
WALIIH, Sa M. Tmtmwm, Rloerslde, &faths 
matles 

SOUTH CABOLINA 

Qradwts 

CONNOB, LAUB~NCE N., J& Barnwell, Engl- 
neering 
CmTTYB, WILLIAM E., BaiOI,, Physic,I 
JOHNSON, BIIN L.. Clemson, Engineering 
LUIIN~Y, DAVID C., Camden, Chemistry 
MONmOYmBY, LuC~ne K.. KIngstree, Mathe- 
matics 
Bowwon, NANCY C., Colombia, Physks 

Uoopwat4vs Gvaduats 

ALLEN, LE~NABD R., Kings Creek, Botany 
BOWIIBII, K~RBT W., Columbia, Chemistry 
HAnKILL, P~TEB L., West Columbia, En& 
meting 
JONMS, EDWIN B.. JR., Dlllon, Physics 
KNI~IIT, FUELMAN D., Snmter, Mathematics 
Ftuo~n~a~, JOHN H., Charleston, Physics 
WHITSI, HAROLD hf., Clemson, Chemlstry 

&bmmw Fellowshtpe lw Graduate Teachtug 
AsaWanto 

BICKWT, Jom D., Bllloree, HIngineering 
CIBEON, CIIBALD W., Pauline, Chemistry 
HaNET, OECAB, Columbia, Botany 
MOBBIaON, RoBmET W., JR, Colombk. Chem. 
iStrY 
PABNmLL, JABma F., Timmonsville, Biology 
TILLIIB, WILLIAY E., Anderson, Physics 
WINN, WILLAXD K., Ja., Newherry, Botany 
YABBBOUGH, DAVID W., Charleston, Engl. 
neerlng 

Portdootwal 

SHEALX, CLxom N., Kershaw, Yedleal 8~1. 
enew 

Boimos FaouZtg 

LITMAN, SAMUEL, Columbia, Englneerfng 
ULDBICII, JOHN P., Clemson, Englneeriag 

Buocmw FeUowrhipps for Becondarg K&o01 
Teacher6 
JaNKINa, FAXm E.. Anderson, Mathematics 
Knara, MABOABET 0.. Columbia. Mathe 
mat1cs 

SOUTH DAKOTA 

Graduats 

BuswmLL, LINDA Y., Aberdeen, Psycholog: 
DBIYL, MABILIN J., Hot Springs, Zoology 
RA~IIUS~ON, Gnar H., Clark. Chemistry 
SCEUYAKIIB. LABBY L., Britton, Mathe 
maties 

Uoopwatloe Graduats 

MAcmK, Joamru H., Fanlkton, Physics 
PIBncm, ROBERT L., Huron, Mathematics 
TIEBE~N. LIBBY L., Sioux Falls, Zoology 

Eummw FeUowcsh4pa jar Graduate Teach@ 
Arabtants 

ROBINSON, THOYAE A., Hot Spring, Chem 
@try 
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Postdoctoral 

@uHIRBaP, JAMCS IO., Mobrldge, Physics 

lofmoe Paoulty 

MoNaI& BXCHABD D., Rapld City, Engineer- 
1n.g 
M0or11, RAYIIOND A., Brooklngs, Agriculture 

Summw FsZZowrMpr lw &mmdar~ 8ohoo1 
Teaohwa 

CONKLIN, AUQU~T, Aberdeen, Biology 
CoNwAr. JOEN V., Yankton, Mathematics 
HILL& CABROLL L., MItehell. Bioehemlstry 

TRlNNESSEE 

Graduate 

SLOGMOB, JAIII%I L., Knoxville, Chemistry 
BUXNI, RALPH hf., Alcoa, Engineering 
DImTRICH, FRANK 9.. Memphis, Physlcs 
ENoaLBaaO, DON P., Memphis, Physics 
CfAEDNaB, JANET K., Memphis. Biochemistry 
BALL, DONALD E., Cleveland, Physics 
HAM% ROBIIRT N.. Ramer, Physics 
LANIEB, RANDOLPU D., Nashville, Chemistry 
poBTa& JOHN C., Columbia, Engineering 
RANwL, BURTON S., Memphis, Mathematics 
RITTaNBDBo. ALAN, Nashville, Physics 
RIrran, ENLom T., Yemphfs, Physics 
THOMPsON, JAYQS R., Memphis, Mathe- 
matics 
VABNELL, LABBY S., Sewanee, Physles 
WALPOLB, J~?dss N., Brownsville, Engi- 
neering 

Uooperot{ve Graduate 

ASHLIY. JAMES C., Bristol. Physics 
BOYD, DAVID A., Chattanooga, Engineering 
E~;~TY, JOIIN H.. Jr., Nashville, Mathe- 

HEIHBERQ. LAUEA K., Nashville, Psychology 
JONaS, WILLIAM D., Nashville. Physics 
KEOHN, KBNN~TH B., Nashvllle, Phystcs 
MCNIILL, QLPINDA F., Memphis, Microbiology 
QUARLKIS. WILLIAI~ G., Nashville, Chemistry 
RUTLEDQID, RONALD M., Knoxville, Chemistry 
Scmmsmrw, B~EPIIEN, Memphis, Mathe- 
matfcs 
SROUP. CAAELII~ 8.. Jr., Oak Ridge, Chem- 
lstry 
SMITH, ALPHONEO L., Memphis, Mathc 
matlcs 
THOMPSON, CLINTON C., Jr., Colnmbla, 
Chemlstry 
THOMPSON, WILLIAM T., Chattanooga, Chem- 
istry 
WOODY, CHABI~II O., Jr., Somerville, Physiol- 
WY 

Xummw FeUowcshlps for Waduate Teaohing 
A8&tantr 

CAYPBDLL, Qmoaam hf., Nashville, Chemlstry 
DAVIS, KENNETH J.. Knoxville, Mathematics 
JoNma, WILLIAM D., South Nashville, Physics 
Kancm, ROBBBT H.. Nashville, Mathematics 
MCCABTX, ST~ABT W., Knoxville, Chem- 
istry 
MILL~B, ROB~BT V.. Knoxville, Physics 
SNOWDBN. BBINRLIIX 8.. Jr., Colllervflle, 
Chemistry 
STmWART, Mmr C., Pleasant Hill, Zoology 
STONY, Emonm T., Nashville, Chemistry 
WEBB, NMD C., Llnden, Chemistry 



Ptw~doctord 

BB~cK~AN, HERMAN E., ClInton, Genetics 
FAIN, JOHN N.. Jefferson CltY, Phyeiology 

Rotor Postdoctoral 

HAXINODAN, TAXAEHI, Oak Ridge, Blologg 

Boienoe Faculty 

QIDIL, ROBERT J., Nashville, Mathematics 
K~EDY, HUGH F.. Nashville, Englneerlng 
&f;;Iw;!;Y C., Rockwood,REngineerlng 

, FREDERICK ., Chattanooga, 
Physics 

Bummer Fellowehipa for fleccndari/ f3ohooZ 
Teacher8 
FOETIJN~, JIMMIN C.. Bartlett, Mathematics 
SWEITEBB, MAURINN W., Maryvllle, Biology 
TORRENCN, MARTHA W., Autioch, Yathe- 
matics 

TEXAS 

Gmduate 
ANDEB~ON, JOHN IF., Austin, Engineer106 
BAIUIIN, ALLEN R., Beaumont, Engineering 
BARNUM, VIXGIL E., II, Austin, Physics 
BOTT, Jmmn F., Tyler, EnghIe&ng 
BRICN. DAVID K., Sulphur Spring, PhYslCS 
BUFFLNII, RICHABD T., Austin, Earth Scl- 
ewes 
CHANDLEE, COLBTDN, Sherman, Physics 
CHDST~B, ARTIIUI~ N., Austln, Phgslcs 
CLAUI;, BARRY G., Canyon, Astronomy 
COQDNLL. T110nrs J., Ifilectra, Chemistry 
COLLIIB, ROB~ET J., Fort Worth, Physiology 
DOBBOH, JABINS R.. Austin, Mathematics 
DOUQEAETY, Nsrr, A., Jasper, IOnglneerfnE 
D~YLID, JOEEPFI C., Houston, Physics 
DIUJWUY. Qaronam E.. Austin, Zoology 
FINN~Y, PAULINE M., NeAllen, Biochemistry 
GIBSON, BENJAMIN F.. Lufkln. Physics 
GILMARTIN, NICHA~L C., Fort Worth, Math- 
ematics 
QILABIN~IL SANDY. Pharr. Mathematics 
GR~ENHA~L, CIIA&JS A., Dallas, PhYslcs 
QWNN, JAMES E., Beevllle. Astronomy 
HALN, LEONARD A., Snyder, Engineering 
HAMRICX, GAUY C., Dallas, Mathematics 
JACKSON, HENRY W.. Houston, Physics 
JOHNSON, CLAIBORNN H., Dallas, Mathe 
matlcs 
JOHNSON, EBNEET W., Jr., Dallas, Blophysla 
JORDAN, EMILY C., Houston, Zoology 
KAMINSKY. MAX.IOBIN E., Sealy, Blochem 
lstry 
KNEEUK, BERNAED D., Seymour, Biology 
LEVY, C~aSLrns M., Houston, Psychology 
LOMONACO, SAM J., Dallas, Mathematlca 
MCCLAIN, WILLIAM M., Georgetown, C&m 
istry 
MCGOIRE. MICEANL L., College StatlOn, &l. 
gineering 
MEICKEL, LAWEBNCN D., Baytown, Earth 
Sciences 
Mem~as. CLYDE C., Jr., Beaumont, Engl, 
neerlng 
Mooam, ROBNET E., Arllngton. Zoology 
MYmuS, RALPH L., Wlchlta Falls, Earth Scl- 
ences 
ODNLL. RALPH D., Auetln, Bnglneerlng 
PBNSCOTT, Ca~a~lcs Y., Houston, Physics 
PnsNr, WALT~B C., III, Houston, Earth Sci- 
ences 
RNIc~NBT, JOYXN D., Austin, Phgslcs 

616679--61----24 

~ANDEEII. Bose~ L., Canton, Yathematles 
l’HOUAS, LID C., Austin, Englneerlnp 
WILLET, FBND~SICK Q., Garland, Chaaulstry 

7oOpSrat4Ue a-rcldWt6 

~BLDS, PAULA R., Austin. Biochemlstrr 
BmYMON, EUO~N~ T.. Jr., Corgur Chrlett, ]Dc 
Jtneerlng 
Bnmk~n, HAXILFJN R., Jr., Houston, Physlca 
COLLINS, CABL B., Jr., San Antonlo, Physics 
COON, JULIAN B., Pasadena, Physics 
CBOSBY, GAUY W.. Spurger, Earth Sclencee 
Ducm, ROBDPT A., San Antonlo. Chemistry 
FINCH, RAY N.. Bay City, Englneerlng 
aAL& WILLIAM A., Fort Worth, Mathe. 
matics 
fteanm;, Cmmms F., Jr., Brownwood, Engl- 

C)ORSUCA, RICEARD L., Fort Worth, Psy- 
ChOlOgY 
GRAY, ALPBIOD, Dallas, Mathematics 
HAIN, PAUL I*. Dallas, IUuglneering 
Ho~iss, LAURENT, Houston, Phgslcs 
LADN~B, SIDNIY J., Houston, Chemistry 
LPIO, WILLIAM J., Sweetwater, Engineering 
LIPID, WILLIAM N.. San Benito, Agricultural 
Sciences 
LoEBBLNn, CEABL~DS E., Junction, Engineer- 
in6 
MCENTEN, WINNIE R., Dallas, Cbeml%try 
MCGEAEE, RICHARD V., Abilene, Earth 8~5 
ences 
OTTNIBS, DNLBNBT M., Jr., San Marco& 
Englneerlng 
;tey;;; ROBEBT F., Fredericksburg, IUngl- 

QUADID, CIiABLmS R.. Dallas, Physics 
RICEABDSON, RICEIABD H., Mexla, Genetics 
SCOUTNN, WNALD C.. Dallas, Englneerlng 
SNmLTON, ROBNBT D., Fort Worth, Engl- 
neering 
STANAORD. JOHN L., La Porte, Physics 
STBOUP, D~B~THY A., Dallaq Botany 
WHITD, I?lLNA H., Houston, Psychology 
WILLIAMS, JOAN M., Houston, Englneerlng 
YODNQ, PHILL~P G., Jr., Refuglo, Physlcn 

Bummer FeZZowshZpr for Qraduate Teaeh(crg 
daristanta 

ANDEUSON. JAY E., Jr., Austin, Earth Sol- 
enees 
BmAcH, ST~LLAII B., Waco, Physiology 
Bamoos, JAMES W., Jr., Houston, EngIaeer- 
in6 
RUNTINQ, WILLIAM D., Jr., College Statlon, 
Physics 
CLINREIL BAEBAHA A.. Austln. Mathematics 
CoLmwua, EooNNN A.; Amherst, Oenetlcs 
ELSIX, WILLIAM C., Caldwell, Bkrrth Scl- 
enees 
FnY, JOHN L., Waco, Physics 
HNATEllerLX, HNNBY O., College Station, 
Mathematics 
KAINmR, G~OIIOIA A., Welmar, Social Se& 
enees 
HeBE, JAYmaI D., Lubbock, Englneetlng 
MCALISTNE, WATNm H.. Cuero, Zoology 
MCENTRB, WINNID R., Dallas, Chemistry 
NDWTON, SANDBA A., Beaumont, PhYsiology 
NILES, FRANKLIN E., Austin, Phyrlca 
Dwmn, DON IO., Fort Worth, Barth Scfenm 
PARK, LNsLIm J., Midland, Chemlstrl 
RIXD, Zas W., III, Farmerwllle, Chemistry 
RYAN, DONALD m., Austin, Mathematicr 
~AUND~ES, CallaLms R., Roscoe, Zoology 
SMITH, LEE A., Fort Worth, IQarth Sclene~~ 

Biri 



STOWS& Pmu A., Jr., Austin. Social Sci- 
emem 
WA-, HABBY I*. Portland, Mathematics 
WOrrOaD, JEanY C., Waco, Psychology 

Portdoatofol 

BmYm~m, BOBE~T J.. Anstln, Biology 
CONNNLL, BIDWIN H., Anson, Mathematics 
~BoSs, MEBmDITFI a., Jr., Amarillo, Iilarth 
Sclencen 
HAL-IN. ENNINTH M.. Lackland Air Force 
Base, Biochemistry 
-~JJ Q~OBQE W., Dallas, Mat&e- 

&;;z8m, hfABVxa Q., Ca~Ollton. Earth 

!~E~z~IuL~, TBAVIIJ E., Denton, Yfcro- 

T~MBBIILLO, THOMAS A., Houston, Physics 
VAN AUKEN, THOMAS V., Alpine, Chemistry 
WO~BNLL, JOHN M., Jr., Colorado City. 
Mathematics 

Banter PoatdoatoraZ 

KASTNN, FRBDBBICK H., College Station, 
Microbiology 
MATBNN, FBNDNBICK A., Austin, Chemistry 
P~ewm, PAUL R., Houston, Engineering 

Bdenos Faoultp 

ALBNRT, MARILYN L., Waco, Microblologg 
BIKNB, H. W. CHABLEB. Dallas, Engineering 
BALLAED, HABOLD N., 11 Paso, Physics 
BnANNNN, JOSNPII P., Austin, Mathematics 
BBNEM, BNBTRAAI 0.. Jr., Baytowu, Botany 
CALCOTN, LNN R., Arlington, lugineering 
QBwBBS, EDWARD C., College Station. IOngi. 
neerlng 
hmBRANT, WILLIAM B., Jr., Sherman, Chem. 
istry 
KEAHL, NAT W., Houston, Elngineering 
KuNsN, On0 R., College Station, I0nglneer. 
h8 
MAPTIN, EIWNID W., Prairie View, z0010g~ 
MITCHELL, ROBNBT W., Beaumont, Zoology 
PINNNLL, C~lrrr~ns, College Station, PJngi. 
neerlng 
RNKOPP. MZCHAmL O., Jr., College Statlon, 
Englneorlng 
ScHomLLmm, WILBUB C., Dallas, Bnglneering 
Wxsswa, BIUoNNN H., Austin, BInglneering 

~YIWIWMJT FeUowshtpr for Beaondary Bchool 
Teuahera 

ALLUN, SB. Y. BOsCo, Wlchlta Falls, Mathe. 
matics 
BALL, FEND, Jr., San Antonio, Mathematlca 
BNNNNn, NORMAN J.. Sherman, Mathematics 
BBBHONY, Sa. M. CATHEBINN, Corpus Chrlstl, 
Mathematics 
CoNTRtMs. JON, Falfurriar, Mathematics 
DAUNIB. GmBaLDINm, Fort Worth, Mathe 
matics 
GIBBS, SARAH hf., Houston, Mathematics 
HAVBBTY, SB. VINCINT, Bellsire. Mathe- 
matlcr 
HNBNANDEZ. MATILDm L., Corpus Christi, 
Mathematics 
HUDMAN. JOHN T., Beevllle, Physics 
LUCAS, BNNNY Wnrm, Seminole, Mathe- 
matics 
MAHAN, EAEL RAPIYANL, Bl Paso, Mathe 
matlcs 
MATTHNWN, WILYOTH C., IO1 Paso, Chem 
lstry 
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!bC’8~8, 8B. JEANNU, Corpus Christ.& Biol- 
WY 
DBEAB, NOLAN LA-Y. Alice, Mathematlcs 
SANOSOY. IRA B., Kerrvllle, Mathematics 
SCImLz, 
%&nce 

HmIIBmBT W., Wailer. Qeneral 

rITUIJ, BaO. OILBPBT R., San Antonio, Oen- 
sral Science 
WALKme, SHNsENLL Q., Gladewater, Mathe- 
matics 

UTAH 

+raduats 

SNNWNB, JOHN M., Baltimore, Blochemlstry 
DNwNY, JOHN R.. Salt Lake City, Anthro- 
pology 
DOENY, CABL N., Provo, Engineering 
QmBBlmTB, CABL IU. J., Logan, Mathematics 
~ILANT, SEEL~ON K., New Harmony, Earth 
Sciences 
kIm, EVAN L., Ogden, IEngIneering 
bINnON, EVAN D., Brigham City, Chemistry 
MOLmB, CLmvm B., Salt Lake City, Yathe- 
matlcs 
%OaTIYNB, RosmaT Q., Logan, Chemistry 
~UIRBRoOK, NIDW~DLL K., Ogden, Engineering 
t”;;; JOHN A., Salt Lake City, Anthro- 

RUNNmLS, DONALD D., Salt Lake City, EIarth 
3clences 
PaYLoE, VASCO 8., Salt Lake City. Meteorol- 

~&&AN, CHADWICK A., Bountiful, Chem- 
istry 

Uoopwativs Graduate 

BATTY, JOSDPH C.. Vernal, Engineering 
BILLS, JAMES L., Salt Lake City, Chemistry 
B~OTENEB, JOHN IO., Salt Lake City, Mathe- 
matics 
QILNs, EUoNNN, Salt Lake City, Anthropol- 
089 
HALAMANDABIS, HAUBY, Price, Englneerlng 
JACOB, RICHARD J.. Salt Lake City. Physics 
PALLIEU, BRENT C., Cedar City, Botany 
WAQNEB. RICHAED L., Jr., Salt Lake City, 
Physics 

Bummer Fellowshipa for (3rraduat.8 Teaching 
Asaktants 

CHXIETIAN. RAYMOND W., Salt Lake Clty, 
Earth Sciences 
DAETEUP, BERNARD C., Provo, Biology 
FBANIC, JmAN A., Logan, Chemistry 
JONDB, Mmarmm R., Salt Lake City, Physlce 
MURIU. WILLIAM J., Provo, Physics 
ROBWON, RICHABD A., Fillmore, Earth 
Sciences 
SEIAW. WmILDING T., Clearfteld, Physics 

Portdootoml 

Mmma, QNNm W., Logan, Botany 

Bentor Portdoctoral 

TAYLOB, ST~ELINO A., Logan, Agricultural 
Sdencer 

8oitwos Faculty 

DALLNY, JAY&III B., Salt Luke City. Blngl- 
neerlng 
ELICH. Joampa. Logan, Mathematics 
JONIIB, WILLIAM L., LO~AD, Blnginecrlng 



g~;g, Fellowcrh~pr to+ Beoondary Bohool 

mno, A. ~VELL, Orem, Zoology 

VIURMONT 

ffraduats 

Amma, STmprfmN L., Bennington. Phyelcn 
Cotm. STEPHEN A.. Jamaica. Social Sclencee 
~AB&NT, Qmoaom D., Barre; Chemistry 

Oooperatks Graduate 
COOK. PEILIP W., Underhfll, Botany 

loienos Faculty 
CABAVANT, DOMINIQUE P.. Wluooskl, Phyalca 
FOLINA~, SE. MARY D.. Burlington, Biology 

VIRQINIA 

Qraduats 

ADAMS. JOEN B., Charlottesville, Physics 
hmLBmBQmB, ERIC Q., Arlington, Physics 
ANDZRSON. JAMlPE T., Alerandrla, Mathe 
matlca 
BAKIB, THOMAS N., III, Petersburg, Chem. 
lstry 
BARKmE. ROBPBT Q.. Charlottervllle. Mathe 
matics . 
BOW~N, BILEANon W., Petersburg, Zoology 
BOYKIN. JOHN C.. Richmond. Zoology 
COOK, OIDBALD, Qalax, Engineering ~- 
QARMON, LncILLm B., Richmond, ChemlatrS 
H~NDBBSON, NANINm S., Nortolk, Zoology 
HIJ~~MAN, ARTHUR IX, Blacksburg, Physlcr 
KINK. VIDA C.. Alexandria. Biolonr 
LO~T;ENH~IEDB; CABL B., Arling‘ibn, En 
gineerlng 
LUNOCJUIST. DAVID IO., Hampton, Phyelcs 
MANQUAf, CHABWTTm P.. Norfolk. Zoology 
MCCLANABAN. CIimLmNm, Qrundy, Cienetlcl 
MINTS, MIcnAmL J., Arlington, Chemistry 
MONTQ~MBBY, CHaaLms Q., Holllns College 
Physics 
Moss, CALVIN IO., Richmond. Physics 
MUBBAY. JOE~PE J., Jr., Leslugton, Zoology 
RQNNINQ~DB. OmoBam H.. Fredericksburg 
Physics 
RICHABDBON, SAM L., Blackeburg, Phylll 
OlWY 
SXITR, ROBERT S., Arlington, Englneerlu~ 
SPITZ~B. DANIPL M.. Jr.. Charlotteevllle 
Phyeics’ 

_ . 

STANDBIDQm, ROiIPBT T., Charlotteavllle 
Chemistry 
8TlpABNVI. BlvmLYN N., Arlington, Chemlstr! 
STmprimre. B%ANKLIN M., Arlington, Eartl 
Science0 
YOUNQ. JOHN A., Arllugton, Meteorology 

Uoopwat4us Graduats 

BABNAW, M-NE B.. Richmond, Chemlrtr: 
CAMP, FBmDmBICK W.. Arlington, Euglueeriul 
DAVIS, HAWTHORNE A, Quinton, Physics 
DAVIS, RANDALL T., Winchester. Engineerinl 
DmBJABDINB, RICEAED, FaRa Church, Physic 
DOUQHTY, WILLIAX C., Willis Wharl 
PhylJlCS 
DBUY, CHAaLms M., Richmond, Physics 
HUQHUS, JAY~B L., Richmond, Mathematlc 
MCCONNELL, ALAN, Alexandria, Mathematfc 
YCNDTT, C~~ll~mr W., Jr., Alexandria, Au 
thropology 
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YoBoqnrB~, PAUL IO., Jr., Arllugton, Chem- 
8W 
YOBTON, JOHN R., Falls Church, Mathematlca 
3EmNK, WILLIAM E.. Arlington, MeteOrOlopJ 
3NOW. BArUllL Q., Hickory. Phydcr 
WrTmB, DAUImL B., Harrlconburg, Zoology 
~YDNOB, QILmB 0.. III, Whichester, Em+ 
leering 
PHOMAB, KmITE S., Weyem Cave, Phy~lcr 
VAUQHAN, LAWBmNCm Q., Arllugton, Chem- 
.St?Y 
WYNN, RONALD L., Newport Near, Phyala 

Jucnnw FeUowcrh<ps jof G-what6 T-0 
lraiatanta 
YANQUY, CRAEWTT~ P., Norfolk, Zoology 
i4oaa18. MICEAIL S., Roauoke, Physics 
WioBbfAKmB, NANCY E., Frederlckebnrg, 
zhemlstry 

5’dsnae Facultv 
BLANK, Qarcm J., Williamsburg, Medical 
Sciences 
BLISS, LAURA, Lynchburg, Blochemlstry 
Lmm, Josmpxx R., Wllllameburg. Mathematlce 

Yummw FelZowrMpr tw Bseoib&a~ Eohool 
Teachers 
BAK~B, LOUIS CALVIN. Arlington, klology 
EAACK, Looram B., Annandale, MathemaMcr 
AAUSEB, 88. M. ANN JOBQPH. Alexandria, 
Mathematlce 
MILLIKIN, HAROLD ROY, New Market, Bi- 
OlOPY 
RION, JAMIU~ W., Manaesas, Mathematics 
STINB. MABY IO., Alexandria, Mathematics 
TISINQ~B, CLAnurn 0.. Dayton, Qeneral 
Sciences 

WASHINQTON 

(hodtUZt6 

ALVOBD, RICEABD P.. Centralla, Earth Scl- 
eneea 
ARWITBONQ, EICHAIEI L., Seattle, Earth Sd- 
ences 
BRATTY, DAVID D.. Blalne, Physiology 
za;;c~ KEITH J., Port Orchard, Mathe- 

EBPDB, HILDQQABD. Index, Zoology 
BARIS, WILLIAM Q., Seattle, Mathematla 
QIDRBBACHT. ROB~BT J.. Seattle, Physler 
~Z~BTILL, I%NALD L., Chewelah, Physics 
HmIPLm, CLINTON R.. Seattle, Engineering 
HODQm, ROB~BT W., Port Angelen, Social Sd- 
encet3 
HOPC~OBT, JOHN IO., Seattle, Engineering 
INQBAHAM, JOHN C., Cambridge, Physlcr 
JIUNKIN& DAVID A., Seattle, Engineering 
JONAS, ROBlpRT J., Pullman, Biology 
KABLINrYmY, KURTLAIn J., TaCOma, Eugmeer- 
in8 
KLEIN, Q~ALD W., Seattle, ChemlfItry 
KBOON, JOHN D., Seattle, Mathematic 
Emumoma, ROQBB C.. Seattle, Engineering 
LAWLEB, RONALD Q., Seattle, Chemistry 
McN~LL, DALE A., Tacoma, Physics 
RITma, JOHN R., Jr., Seattle, Chemistry 
RUETAD, NOBMAN HI., Poulsbo. Chemistry 
SANDB~BQ, HOWARD E.. Spokane, Blophyelcll 
Pram, LLOYD P., Seattle, Engineerlug 
SWANSON, DONALD A., Centrallo, Barth 
Sdencen 
Vnaxma, JAE~D, BothelI, Zoology 
WIBmaQ, CURT A., Ellensburg, Biology 
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Coopwat~ve QTodwts 

A~QABRIQET, LOmn N.. Se&le, Yathematls 
Bmnsmn, YAMAEET A., Kelso, Chemistry 
B~~ANECOMB, ELB~BT W., Tacoma, Physics 
CAYPBELL, WABBBN A., Seattle, Astronomy 
FIETE, WfLLSAY G., Seattle. Physics 
FUKUBHIMA, EIICHI, Seattle, Physics 
GmRaOLD, GaoMlP A., Seattle, Chemlstrg 
Homxm, ETE~LWYN 0.. Seattle, Zoology 
KTBBY, CBAIWS L.. Chelan, Chemistry 
LUNQ, JOHN A., se6tt.le. Z+010go 
Loam% THOMAB R.. Vancouver. Phvslcs 
PAEXS~AU, MAMAN.A., Kelso, i3e&&ry 
P~T~B~EN, JON 1.. Olympis, Mathematics 
P~TICRION, ROY J., Everett, Physics 
Pnxmr, OPBIN E., Rlchland. Earth Selencee 
RAuUS, JOBBPA E., Seattle. Physics 
ROBIJINB, STIURLINQ G., Seattle, AnthropologJ 
ROSENQB~PN, PATBICIA A., Centralla, Mathe 
matics 
SIIACRLIPF~RD, WILLIAM L., Seattle. En& 
neerlng 
STIIUFBOLD, DAVID R., Pullman, Engineering 
TOUTONQHI, JOAN P., Seattle, Physics 
VBRNON, CAUL W., Seattle, Physics 
WAKQ DAVID B.. Parkland. Bloloev 
Wara& MAX L., tieattle, Maihema& 

&munw Fellowehtps for Qroduate Teaching 
Aaristantr 

CON@, Wrnm W., Pullman. Zoology 
BAKUE, GERALD J.. Seattle, Zoology 
DUB& ~AURICPJ A., Rosalla, Botany 
LAWSON, JOHN H., Jr., Tacoma, Zoology 
PAEIEWAU, MABIAN A., Kelso, Chemistry 
ROBSINE, ST~BLINQ G., Seattle, Anthropology 
SCOT& NOBMAN R., Mead, Engineering 

PortdoctwaZ 
ALBXANDIE, ALEX 0.. Lowell, Agriculture 
BLULIENTHAL, ROBB~BT M., Seattle, Mathe- 
matics 
CUBRENT, J~BBY II., Seattle, Chemistry 
FAHRENBACH, WOLF H.. Seattle, Zoology 
KABOM, DAVID E., Seattle, iUedlcal Sclenees 
LmPan, PAUL A., Seattle, Chemistry 
IKCDANIELB, DAVID K., Seattle. Physics 
Mm6IU3N, IYMANUEL, Seattle, Physics 
TABHJIAN. ABY~DN H.. Jr., Seattle, Medical 
Sciences 

Bentor Portdootorol 

BLAXB, JOHN S., Seattle, Physlea 
JAYNE, BENJAMIN A., Pullman, Chemlshy 
PIDRCE, RIC~ABD 8.. Seattle, Mathematlcs 
WILnTB, LAWBBNCB, Seattle, Physics 
WOOLP, HAI~BT, Seattle, So&al Sciences 

8chncs Faculty 

BBNDIPB, DONALD L., Pullman, Bnglneerlag 
EALLEIIN, ROBEI~T M., Pullman, Engineering 
KRIB~NKB, 0. KARL, Jr.. Seattle. Physics 
SANKB, ROBBET L., Spokane. Engineerlng 
SMITH, LYNW~~D S., Bremerton, Zoology 

Summw Fallowsh(pr for &oondoty Kohaoi 
Teochwo 

CALU)W, WALLACQ 0.. Seattle, I&them&cl 
JACOBEON, BICHABD W., Sunnyride, Mathe 
mrticu 
LAIILBY, COBN~LIA B., Tacoma, MathematIa 
MABTI??B~~N, Wlps~mn D.. Ferndale, General 
Science 
MAY~B, NORMAN WILLIAM, Tacoma, Zoology 
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PWICT, LOYD RA& Taeoma. IUathematIcs 
POIIT, RXCEA~D LINN, Aberdeen, Maths 
matlcs 
SMITH. JOHN MABTIN. Aberdeen. General 
Sciencks 
UNDL% ROY MAIITIN, Aberdeen, MathematIc 

WEST VIRGINIA 

Qraduate 

BIL.LEBIM~~, JOBN W., Huntington, Icn- 
ginewing 
CALDWILL, RICHARD A., Huntington, Chem- 
istry 
CLEWLAND. JAMES D., Charleston, Chemistry 
DAVIDBON, CHARLES N., Paden City. Cbem- 
istry 
FEI~DLY, JOBN C., Jr., Moandsvllle, En- 
gineering 
HAERIS, CONSTANCD M., South Charleston, 
Biochemistry 
HIEST. LESTER L., Jr., Morgantown, Physics 
HOLT, ROBERT B., Charleston, Chemistry 
MANN, JAMES E., Jr., Bluefleld, Engineering 
WXIX~~PR. ROBERT F., Wheellng, Englneerlng 

Uoopwatfve Graduate 

BALL, EDWIN D., Phillppl, Physics 
BONA~, DANIEL D.. Murraysvllle, Mathe- 
matics 
CORMAN, CHARLBS D., South Charleston, Psy- 
chology 
FISE~R, SARI 8.. Huntington, Rlngineerlng 
J~FFBBSON. Gsoaom El., Falrmont. Blnglneer- 
fw 
RAY, JAMBS P., Princeton, Yathematlcs 
WOLFB, CBARLI~IS M., Falrmont, Englneerlng 

Bummer Fel~wshlps /or Qmduate Teoohinp 
Areletante 

BIBD, SAXUmL O., South Charleston, Barth 
Sciences 
GBmQNWALD, EDWAUD K., Parkersburg. Pbys- 
Ice 
QUNTER, JOHN L., St. Alhans, Physics 

Postdoctoral 

WHDBLDE, JAMES W., Jr., Falrmont, Chem- 
lstry 

Boience Faculty 

WALK% LmWIS A., HuntIngton, Chemistry 

8umnkw Fellolcehtps lo* boondwy School 
Teachers 

ADALIS, D~BOTHX, Welrton. Biology 
NUNL~X, ROBEBT GMY, Williamsburg, Bioi- 

L%D, RALPH SXDN~T, Matoaka,. Chemistry 
SCHDLL, DmLYEB L., Petersburg. Blology 

WISCONSIN 

Grodaate 

ASPNUIS. DAVID E., Deforest, Physics 
B~ALL. H~EB~~T A., Appleton, Chemistry 
BEITS& JOHa E., Wauwatosa, Earth Scl- 
c=“c-P* ----- 
BCBYAN, N~DIL S., Milwaukee, Englneerfng 
BIRDSALL. WILLIAM C.. Milwaukee. Social 
Sclenws 

_ 

BMNT, D&TO A., Madlson, Chemistry 
BUTTOW. AL&AN C., Lake Geneva, Chemistry 
CBOWLIY, JOHN Y., Readstown. Soelal Scl- 
ewes 



DOsDEIIs, ROsEsT J.. MflwlIUkee. Ch‘NUlStO’ 
BBCBT. PAUL hf., Watertown, Euglneerlng 
Ex~mxssssy. P&xc F., Msdlson, Blophyslce 
Fsmn, JAMBS I., Sturgeon Bay, Mlcroblolog7 
F~~IIIIIS, JUDITH M., Waupun, Botany 
H*UEIUAN, JOHN E., Appleton, Chemlstry 
E~IDPB, 0. FREDERICK, Sheboygsu, Engineer- 
InI3 
HENKIP. WILLIAM L., Jauesvllle, Euglueerlng 
HINT~MAN, WILLXAM R., Milwaukee, Yathe 
matlce 
INORAHAM, EDWARD C!., Madlson, Matbe- 
matlcs 
JACOBS, STANLDI J., Hartland, Mathematlce 
KAUFXAN, RONALD, Milwaukee, Psycholog 
-IITNmR Ns& It.. Muskeno. Chemistry 
Essss. LAWB~NCB .F., hfllwaukee, Botany 
KBUBEAC%. ABNOLD J., Cllntonvllle, Chem- 
lstpy 
LIIITH, JOHI D.. Jr., Medlson, Zoology 
LWY, JBBOLID F., Madison, Chemistry 
LINK, JOHN II., Madison, Phyelcs 
MACUBDA, DONALD B., Jr., Medlson, Earth 
Sciences 
MAHOWALD, AIZTIIONY P., Mflweukee, Bl- 
ONrY 
Ma~ous, WALTBB L., Wauwatosa, Physles 
MBYUU. RALPH R., Milwaukee, Zoology 
Oens~, Gsoaos N.. Belolt. Engineering 
OIITEIREE, JEB~MIAR P.. Medlson, Aetronomy 
RAMEDEN, CIIABL~S J., Beloit. Engineerlug 
RUTHDIRBOBD, R~QINALD, Madison, Physics 
SMITA. Dono~as L.. Madison, Chemistry 
Sono~, PAVL W., Sparta. Chemistry 
TBEICHQL, PAUL hf., Jr., Madlson. Chem- 
istry 
WAONBB, EU~~NB R.. Medlaon, Chemlstry 
WYNOAABD, JOHN C.. Madison, Engineerlug 

Uooperativa @wduate 
APPLEMAN, JOAN D., Mukwouago, Chemistry 
AYEN, RICHARD J., Marshall, Eugiueerlug 
BQBHINSKB, RAYMOND J., Madison, Chem- 
lstry 
BJOBKHOLLI, JOHN E., Milwaukee, Englneer- 
ing 
BBILL, Wmsrs~ A., Belolt, Engineerlug 
BBONIKOWSIII, THOMAS A., Nllwaukee, 
Yathemetlea 
BBUENIN~. Gsoaom E.. Nadlson. Blochem- 
istry 
CHASB, LLOYD L., Nllweukee. Physics 
EB~BIIARDT. JOHN F.. Milwaukee, Englneer- 
lug 
ELWOOD, Jnrdss K., Ledyamith, Chemlatry 
GILL&IAN. DAVID S., Madison, Mathematics 
GBIMY, ROB~PRT A., Two Rivers. Chemistry 
HALV~BSO~, PED~U E., Neenoh. Englneerlng 
HANS& ROBBBT IO.. Milwaukee, Earth Scl- 
ewes 
HUPPLEB, JOHN D., Neeneh, Englneerlng 
Iaa~or. VIOLET I., South Mllwaukee, Chem- 
lstry 
JOHNSON, PAUL A., Appleton, Chemistry 
KLANDEBMA~, KBNT A., Sprlug Valley. 
Chemistry 
XBAUSE, Euosnm F., Madison, Matbematlce 
LBVIRm. SsYMOIIB D.. NIIdliIon, ChemiIJtrJ 
MANDIDLK~E, MABK W., NIlwankee, Mathe- 
matlcr 
MCCLUBE, CEABLID~ W.. Yadlson, Engl- 
neeriug 
MC~~BYACK. CwABLrs E.. Salem, Physiology Salem, PhrsIologJ 
hfEISTmES, GEonos J., Milwaukee, Chemistry 11&J 
PITTBBLE, THOMAS A., bfllweokee, IOnginshr- glIIe%r- 

POYM~INQ. GEBA&.D CL Osbkoah, Euglneer- 
lm3 
RIEDL, JOHN O., Jr.. Milwaukee, Math* 
matlcc 
RUBLBIN. Gmoaom T.. West Allis, Mathe- 
mauca 
SSTHBII, LOWIULL A., IOlll. ZoolOgY 
SIIANDS. HENBY L., Madlron, AgrlcuItu~I 
Bzleneea 
WAQN~E, Cnwrrs A., Monroe. Physics 
W~NDLAND, DANIIIL W., Shehoygan, BIIgt- 
neerlng 
WIDMIBR, JOEN M., Medlson, Earth Sclencee 
WILLIAMS, MICHAIIL C., Waukesha, EIId- 
neerlng 
Wr~csorr, MAUY F.. Barehoo. Zoology 
WOLFD. ROB~BT R., Chlppewe Fulls, Engl- 
neering 
WOL~IIBT, JULIAN, Medleon, Social Sciences 
ZAWAD!ZKI, JOB~PII F., Wlthee, Chemlutry 

Bummer Fellowshtps for Graduate TeaaihW 
AsdWenta 
BISLEB, JOHN W., Sauk City, Chemistry 
BOIIBNBTBDT, G~oaos W.. Arcedle, Soelsl 
Sciences 
BBOWN, ROBEBT F., Medlson. Nethemstlcs 
DUBBIN, JA?~ES W., Nllwaukee, Chemistry 
GRWNWOOD, PRISCILLA 1.. Nllwaukee, 
Mathemetica 
L~YBIII~PEB, FU~~BICK W., Weuwatoaa, 
Nnthemetlcs 
LONNGREN, KABL E., South Nllwaukee, En- 
glneerlng 
LUNDIN, HsBsmBT J., Oshkosh, SodaI Bcl- 
ences 
NACURDA, DONALD B., Jr., Madlson. Earth 
Sciences 
HARTLEY, THOMAS G., La Croese, Botany 
HOWARD, EU~~NII F., Nllwaukee, Botany 
KLAND~EMAN, KENT A., Spring VaReY, 
Chemistry 
KREEB, LAWRIINCE F., Nllweukee, Botany 
K~JBGER, ROBERT J., Madison, Euglneerlng 
KULAS, GRE~OBY S., Waterford, Physlcc 
MEISTEBB. G13o~oa J., Nllweukee, Chemistry 
NICIIOL~ON, RICHABD S., Madison, Chemistry 
NYBAKX~N, BUTTE II., Nadlson, Biology 
POLAND, DUNCAN E., Madison. Chemlstrr 
PONTRELLI. GENT J., Madison, Chemletw 
PI&ICE, TIIOIIAE M.. Madison, MathemstiLa 
RASMUSSEN, GIIRALD IO., Janesvllle, BMh 
Sciences 
RPID, ABCIIIII, Madison. Biology 
RUIIT. CHABLES C., Madlsen, Zoology 
SDLL, GEOBOB R.. Hales Corners, Mathe- 
metics 
SKINDEUD, KASL~N D.. Sparta, pSychOlog 
W~rr, Jmaax R., Narshfieid, Chemistry 

Poetdoctoral 
GAQ~IOLI, RICEASD A., Nadlson, Englneedng 
NILGEB, GIIEALD R., Milwaukee, ChemletrJr 
Scfxammms, I~ooe~s P., Pewau&e. Genetics 
WHATL~Y, MALCOLX C., Madison, Phyeslcs 
WOOLIIBT, Nmr~ F., Madleon, Chemlstr7 

&isnoe Faoslty 

AUYANN, QLENN D., Stanley. Zoolog 
BBNNIITT. MIRIAY F., Milwaukee, Zoology 
Fs16amxssw, W~LLIAM’J.. Nadlson. Bnglnw 
lng 
QOTTW, ELOOT E., Esa Cl&e, Mathetdotks 
JANB~N. R~cna~o J.. Msdlson, Englnes&U 
LAW, JOEI& Jr., Madison, Englmeerlug 
Id$%;NC”, w!I&ABD B., MllwaULee, Mathe 
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UVKBMOBD, DONALD P., Madison, Bngineer- 

%?rr~vonu, ANDREW H., Belolt, Anthro- 
PolwY 

Summer Fsllowehlpe jor Bacondaqf 8ahool 
Teachars 
A~ENN~NLTNE, JOHN R., Jauewllle, Biology 
13;z;$AiJOHN VINCDNT, Muskego, Blology 

matics 
, KNNNNTH W., Edgar, Mathe- 

BBUNN~B, VINCENT F., Milwaukee, Mathe 
math 
GBoxNm, ROY O., Glendale. Biology 
LANDIs, JOEN R., Appleton. Mathematics 
Lmmarnr, HAREX WABEEN, Casco, Botany 
LCJNQ, JOHN W., Menasha, Mathematics 
MCCLOeKKY, DONAL G., Madison, Yathe 
matlcs 
O’MALLIIY, SE. Bf. LOBAN. Madison, Mathe- 
ID&C8 
PATTIWON. 8~. 116. ADNLBEB, Mllwankee, 
Biology 
RmNNoLs, HABVNY II., Appleton, Biology 
~mBATOsK1, SE. Y. GABBIBL, Stevens Point, 
BloloEV 

----_I 

WNINsNaoNB, F. RICHARD, Moskego, Mathe- 
matics 

WO-, HAEBY LUDWIG, Janesvllle. Mathe- 
matics 
EwNNa, MABILIN J., Madison. Mathematics 

WYOMING 

Graduate 

CALVKBT, JAMES B., Caaper, Physics 
~ONAPrNL, RICI~ARD W., Torrlugton, Mathe- 
matics 

Ooopetative Graduate 
GILBUBT, JOHN C., Laramle, Chemistry 

Bummer FeUowehipe jor Graduate Tewhing 
Arristants 

MILLNB. DON E., Cheyenne. Zoology 
SCULLY, MABLAN O., Casper, Physics 

Boience Faculty 

SIN~LNT~N, PAUL C., Laramle, Chemistry 

fJummer Fellowshtpe jor Beoondarv School 
Teachers 

NI&LEIPIN, LENUS A., Sheridan, General 
Science 

Institutions Chosen by Fellowship Awardees 
[Key t0 table: A. Coof$‘stlve Graduate Fellowship Program. B. Graduate Fellow&l Pmgmm. 

Postdootoral Fellows 
FellowshIp Program. % 

Program. D. S&or Poetdoctoral Fellowship Program. E. gdeuoe Faoult; 
Summer Fellowship Program for Secondary School Teachers. 0. Summer 

Felhshfp Pmpram for &aduate Teaching &&t&s.] 

2 _-__-- _----- ---__- ------ -_____ 3 
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Institutions Chosen by Fellowship Awardees-ContinuesI 

A B 

Oonnectieut, Univemity of, Storm, Corm ------------------- 
Cornell Univemity Ithaca, N.Y --------------------------- 

t 

6 -----_ 

Orelghton IJniversfty, Omaha, Nebr ----------------------- ---!- ---?- 

Dartmouth University, Hanover, N.H --------------------- --.--- ------ 
Delswam. University of Newark Del _-------------------- 
Detroit Uulvemlty of, Detroit. h&h ---------------------- ---- 4. ----f- 
Dominican College of San Rafael, San Rafael, Cslif -------- ------ ------ 
Duke Univemity, Durham, N.0 --------------------------- ------ 
Duquesne University, Pittsburgh, Pa ---------------------- ------ ----I- 

Emory University, Atlanta, Ca -------------.-------------- I a I______ 

Florida State Univemlty Tallahassee Fla ----------------- 
Florida, University of &uesville Fia ---_----------------- 
Fordhsm University, ‘New York, k.Y --------------------- 

l I. 
: ..-” 
1 ------ 

George Peabody College for Teaohers Nashville, Term ----- 
Game W8shinaton University. Washington. D.C --------- 
Geor&xvn Usiivemity, Washihgton, D;C--: -------------- 3 -____. 
Gem& Institute of Teohnology, Atlanta, Ca -------------- 

l I 
4 --_-_. 

Oeorgia, University of, Athens, Ca ------------------------- 3 1 

Hahnemann Medlcel College, Philadelphia, Pa ------------ ---~ --, 
Harvard Unlverslty, Cambri 

3 Hawaii, University of, Honol 
e, Mass .-------------------- 

Houston, Universft 
u, Hawaii ------------------- 

f 
of, Houston, Ter ---.-------------- --- : . ...!. 

Humboldt State Co ege, Arc&a Calif --------------------- ------ -----. 
Hunter College, New York, N.Y ----------------------- ---- ------ -----. 

Idaho, Univemlty of Moscow, Idaho ----------------------- 
nlinoin Institute of &ohn010g 

3 -_---. 

Illinois State Normal Univers t 
) chicago, Ill --------.------ 

Normal Ill -------------- -----_ - 
Illinois Univemitpof, Urban!%--- - --I ---- -- - ----- 6 -% 

-: 

Imma&late Hear Coliege &An i4 Callf~~-~:::~:--.-. -.? -... 
Indians University Bloon!ington Ed ’ ------------------ 
Institute for Adva&ed Study, P&cet&T N.J -------------- ---!f- ::-!r: 
Institute of Paper Chemistry, Appelton Wis -------------- 
Iowa State University of Sdence and Technology, Ames, 

-- 

Iowa ----------------------------------------------------- 14 11 
Iowa. state university of, Iowa city, Iowa ---------------- 9 7 

_. 
-. 
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-. 
_. 
_. 
_. 
_. 
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- -  
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-  -  

_- 

_- 

- -  

__ 

_- 

Nebraska, University of, Lincoln Nebr -------------------- 
New Hampshire Universit of I!Xnham N.H ------------- 

6 __--_ 

New Mexico Highlands U f 
2 --_-_ 

v&ty, Las Vegas, N. Mex ---- ------ ----- 
New Mexico State University, State College N. Mes ------ 
New Mexico, University of, Albuquerque, hf. Mex --------- l I : ::::: 

John Carroll University. Cleveland, Ohio ------------- ----- ----e- ---;, 
Johns Hopkins University, Baltimore, Md -.--------------- 

Kansas State Teachers College Em Is Kaus ---_-------- ______ _____. 
Kansas Stem University of A &hn%e’and Applied Sd- 

enws, Manhattan, Kans -----------------___----------- _-- 
7 _----, 

Kansas Untversity of, Lawrence, Kam -------------------- 
Kentucky, University of, Lahgton, Ky ------------------- : . ...“. 

Lehigh Unlverdty, Bethlehem, Pa ------------------------- 4 _-___, 
Long Beach State College, Long Beach, Call1 -------------- ------ -----. 
La Angeles State College, Los Angeles, Calif -------------- _----- -----, 

l I 
Louisiana Polytechnic Institute, Ruston, La --------------- ------ -----. 
Louisiana State Unlverslty and Agricultural end Mechan- 

IcalColle e Baton Rou-e, La..; ------------------------- 3 
Louisville, Loyola )irdty, &,&x$‘il!e, Ky ------------------- nlverslt of 

9 _ .___________________----- I I 
: :-:-f: 

- - 

Maine, University of, Orono, Maine ----------------------- a __-_-. 
Mankato State College, Mankato, Minn ------------------- ------ -----. 
Marine Blologlcal Laboratory, Woods Hole, Mass __-------- _-_--- ----- 
Marquette University, Milwaukee Wis _--_---------------- ------ ----- 
Maryland, Unlverslty of, College Park, Md __.------------- 
Massachusetts Institute of Technology, Cambridge, Mass.- 4! 

6 

Massachusetts, University of Amherst, Mess .------------- 
Medlcai College of Virginie. Richmond, Va ---------------- 

1 2” 

Miami, Unlverslty of, Cora\ Cables, Fla ------------------- 
2 ----_ 
3 _____ 

Michigan State University, East Lansing Mlcb ----------- 
Mlchlgan, Unlvemity of, Ann Arbor, Ml& ---------------- E a: 
Minnesota University of Miuneapolls, Minn _------------- 
Mississippi Southern Codege, Hattieshurg, Miss ----------- ---?- ---!4 
Mlssissippl State Universlt 

et 
State Colle e, Miss ---------- 

Mississtppl Unlverslty of nlverslty h&s ---------------- 
M&sow1 Ifnlvemlty of, dolumbia, M!o -------------------- 

!! ~~~~~ 

Monta& State College, Boaemau, Mont ------------------- : 2 
Montana State University, Missoula, Mont ---------------- ------ ----- 

1 - - - -- - - - - - - - 

._.__ ------ 1 
,__-- ---me- 
._-.- ------ f 
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.____ -----e ____-. 
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Institutions Chosen by FeUowship Awardess-Gontinued 

ABCDEFO 
------ 

New York, State Unlvarsity of, College of Education, Al- 
ban N.Y ________________________________________------- ______ ______ ______ ______ ___.__ 1 -_____ 

New 9 orlr State Untvendty of, Coilem of Forestry, Syra- 
cuse N.k ______________________________________ _ ________ 

New fork University. New York, N.Y ____________________ 
a 

43 
---_ e- ______ - _--__ 

3 ----__ l ---7 2 t 
North Carohna State College of Agricultura and Engineer- 

ing Ralekh, N.C ______._________________________________ 
North Csrollm University of Ohapel Hill, N.C ___________ 
North Dakota State Unlversl~ 

: ----i- 
2 _____- 1 __---_ 6 
1 __-___ 

8 
N. Dak ____._____________ 2 __--_ _ ___-__ -_____ . ...!. _-_- !. : 

North Dakota Unlvemtty of, rand Forks, N. Dak ________ s _ _ - _ _ - _ - - - _ _ _ _ _ _ _ - - _ _ - _ - 
North Texas &ate College, Denton, Tex. __________________ ______ ____ _ ______ ______ ______ 

Northweatem Univcrdty, dvanston, ni ________.___________ 
Northern Mlchlgan College Marquette Mloh _____________ ____ 8- ---ii- --~.i- :::::: -~--i- 

Notre Dame, University of, Notre Dame, Ind ______________ 7 --_-__ ______ -_--__ 2 1: i 

Oak Ridge National Laboratory, Oak Ridge, Term- _ _ ____ ______ ---ii- 1 _--___ _ -_-_- -_____ ____ __ 
Ohio State University, Columbus, Ohto ________________ ____ 47 2 ______ 
Ohio Unlvarslty, Athens, Ohio ________________________ _ ____ 1 ____-_ ______ _ _____ 2. ____ “. ‘f 
Oklahoma State University of Agriculture and Applied Scl- 

emxa, Stillwater, Okla--...-.--.-.-..-------------------- 6 4 --_-_ _ - ----- 3 
Oklahoma, University of, Norman, Okla ___________________ 7 _ _ _ _ _ _ _ _ - _ _. 2 2. 

6 

Oregon State College, Corvahs, Oreg ___________________-___ t --____ __-___ -_ -__- 2 2 I” 
Oregon, University of, Eugene, Oreg ________________ _ ______ 5 6 _.__ __ ___-__ 1 1 6 

1 - - - _ _ - - - - _ - _ - - _ - _ _ - - - - - - 
Pa __________________ 8 ______ ______ ______ 2 6 7 

a&al College, Prairie 
Vlew,Ter.----.--.-..-.-..-.------~--------------------- ______ ______ ______ ______ ______ 1 ____-- 

Princeton University, Princeton N.J ______________________ 2 ___--_ 7 
Puerto Rtco, Unlverslt 
Purdue University, LJ 

of, Rio Pie&as, P.R.-. ___________ .-!Q- -.!!2. . ...2. 1::::: ______ 1 -___-- 
ayette, Ind _________________________ 36 22 -___-_ -_---_ 10 12 26 

Radcliffe College, Cambridge. Mass ._______________________ 
Rensselaer Pol technic Institute, Troy, N.Y _._______ _ _____ 

-5 
i 

18 ______ -____- ~---i‘ ---ij- 
4 _ -___ - - - -_ -- 

f 

Rhode Island, nlvrrslty of, Kingston, RI ________________ 
Rochester Unlveralt 
Rutgers, The State 9 

of, Rochester, N.Y ___________ __ _____ 
3 ----- _ -__--_ ------ ------ --_-i- 
6 -_-___ 1 _ _ - _ - _ _ _ _ _ _ _ i 

nlverslty, New Brunswick, N.J...- 7 ---_-_ -_ _--_ ------ 2 - - - _ - - - _ _ _ _ _ 

St. Bonaventurc University. St. Bonaventure, N.Y ._______ 1 -___ __ --_- _- ------ ---_-_ 2 _____- 
St. Johns Unlverslty, Jamaica, N.Y _______________________ 1 ____-_ ______ _-____ -_____ 2 -----_ 
St. Louis Univr-r&y, St. Louis. MO ________________________ 3 _----_ _-__-_ ------ 
SanDlegoStateCollcgc SanDlc o,Callf .___________ _ _____ ______ ______ ______ _____.._ ..!. 

3 -____- 

San Jose State College San Jose &l______ ______________ ______ ______ ______ ______ ______ 
Seattle University Be&tle WI&. __________ :______________ ______ ______ ______ ______ ______ 
Smithsonian Instllutlon tiashlngton D.C- ____________ ___ _ ____ _ ______ ______ ______ ______ 

i ~~~~~~ 

~011th Carolina, University of, Columbia, 5.0 _ _ _ _ _______ _ _ 
1 --_--- 

1 -_-_-- ------ --__-- ------ 
South Dakota, State Unlverslty of, Vermllllon, S. Dak _____ ____ !. ______ ______ ______ ______ 

4 

Southern Callfornla, Unlverslt of, Los Angeles, Calif...... 
Southern Illlnols Unlvcrslty, &rbondale, Ill .______________ 

5 _--___ ._____ ------ i 
1 ---___ --_--- ------ --.- “- ------ ----_ 

: 

Southwestern Louisiana Instltutc, Lafayette, La ___________ ---ii‘ ---70- ~---s- ____ i- ---f~- 2 .-..: 
Stanford Unlverslt 

9; 
Stanford, Callf ._______________________ 

6 ______ ______ ______ _ _____ ____ “- 
19 

Stevens Institute o Technology. Hoboken, N.J.. _ _____ ____ .3 
Syracuse Unlverslty, Syracuse, N.Y __.____________________ 11 ___--_ -__-- _ ------ 3 4 9 

Temple University. Pblladelphla Pa. _______________ ______ 
Tennesser, Unlvcrslty of, Knoxvflle, Term _________________ 

1 -_-_-_ ------ -__-_- _ -____ 
: --_--_ ----_ _ ----- ------ -_-_-_ 

2 
6 

Texas, Agricultural and Mechanical College of, College 
BtatIon, Ter--.....-...----.----------------------------- 2 - _ _ _ - _ _ - - - - _ - - - _ - - 1 --.._. 

Texas Tecbnologlcal College, Lubbock, Tex ________________ ______ ______ ______ ---_-- ______ ____ j- : 
Texas, Unlvarslty of Austin, Tax ____________________ _ _____ 
Trlnl 

B 
Unlverslty, San Antonio, Tex ______________________ . ..?. . ..t!!. ____ 2. :::::I -___ !- 

10 
1 -----_ 

Tufts nlversity, Medford, Mass __________________________ 1 ______ ______ ____ _- -___-- _----_ ____-_ 
Tulsne University. New Orleans, La _______________________ 3 1 1 --_- _- ---___ -_-___ 6 

United States Department of Health, Education, and 
Welfare, Wcahlngton, D.C _______________________________ --~-s- ______ 1 ------ --_--- -_---- -_____ 

Utah &ate University, Logan, Utah _______________________ 1 -__--- ---- _- _----_ -----_ 
Utah, Utivarslty of, Salt Lake City, Utah __-___--------- 2 - - - _ - _ - - - - - - - - - - - - 2 ------ : 

Vauderbllt Unlverslty Nashville, Term ______-_____--____-_ 1 - - - _ - _ - - - - - - 1 --__-- 
villanova university, ~lllanova Pa.... _-_______-____----_ --__ “- ------ --_--_ ------ ------ 

s 

VIr&da Polytechnic Institute, &cksburg, Va _____________ a ______ ______ ______ 
Vfrslnls. University of, Charlottesville, Va _________________ 4 ------ 1 _-_--_ 

1 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _. _ _ - _ - _ _ 

ii ..-!. :::I:: ~~~::~ -‘T ~~::~: : 
9 -.f’. _-__ !. ___- !- _-__ “. : ! 

:::::: :::::: :::::: :::::: 2 -7 
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Institutions Chosen by Fellowship Awardees-&ntinu& 

A B Cl D E F 0 
------- 

Western Illinois University, Macomb. Ill _-_--------------- ------ _----- ----.- ------ -..--- 
Western Michigan University KF&MSOO, Mldi __________ ______ ______ ______ ______ ______ 

3 ------ 

Western Ftcwrve University, blevelend, Ohio -------------- 
______ 

WillIem Marsh Rice University, Houston, Tex ------------ 
3 : a 

‘7 :::::: :::::: r::::: -..--. 
Wisconsin, University of, Madfaon Wis _-__--------------- 2 33 
Worcester Polytechnio Institute, d’orcester, Meee- _ ------- 

7 ------ 13 13 2 
3 1 _ - _ - _ _ _ _ -- - _ _- -- _. _. - _ - - - - - - -- 

Wyoming, Univereity of, Laramie, wyo -_----------------- ------ ------ ------ ------ : ----- 4 8 

Xavier University, clncimlati, Ohio ----------------------- ------ ------ ------ ------ ------ 3 ______ 

Yale University, New Haven, Conn. -- -------------_------ 11 43 1 ------ 4 _-____ 0 
Yeshiva University, New York, N.Y _-_------------------- 3 1 3 -_____ 1 1 ------ 

Foreign Institutions Chosen by Fellowship Awardees 

Oradu- post- S&Or 6clenca 
ata Doctoral Post- 

Doctoral 
Faculty 

---- 

Agriculture1 Research Council, England _---------------_------ ---------- ---------- 1 - - - - - - - - - - 
Amsterdam, University of Netherlands- _ - ---------_---------- --_--_--__ ---_ ------ 
Atomic Energy Research l!Zstahlfshment England -_----___---- __-___ _-_- 

1 - - - - - - - - - - 

Austrdbm National University, Au&r& --_------_---_-_-__-- __-_______ 
1 - - - - - - - - - - - - - - - - - - - - 
2 -_-__-__-_ _-__---.-- 

CanbrIdge University, England __------_------------------m--w 
Cerlsberg Foundation Rio10 
Catholic University ojsacre $ 

Cal Institute, Denmerk -_-__-____ __ -__-__ “. _______ ‘“. ________ “- i 
Heart, Italy ---------------______ ___-______ ___---_--_ 1 - - - - - - - - - - 

CERN, Bwitzerlend __----_---------------------------------m-M _______-- _ 4 ____ _----- 
Collegeof Fraooe Frence..-----------------.---------------em- __________ : _-_______- -----_---- 
Cologne. Uniwrs~ty of. Germany. - _----_-_-------------------~ __-_- __-__ _-----__-- 1 - - - - _ - - - - - 
Commonwealth I3dentiRc and Industriel Research Organize- 

tlon, Austrelin.. _----_----_---------------------------------- ____ __-___ 1 --_ --__--_ --_-- - ---- 
Copenhagen Vnlvereity of, Denmark ----------------__________ -_-_____._ 
Council for f&ientiflc Rceeerch. Spain ---------_______________ __ __________ --___-- .“. --___--_ “- f 

Ecuador, Central University of Ecuador .--- _ _-_-_---__--_- _-__ ___-__-___ _---__ _--_ 
Edinburgh, Urdverslty of, Bcot~and. -------_-_____-_-_- _ ____-__ 

1 ________-_ 
1 - - - - _ - _ - - - 2 _-__-_---- 

I Florence, University of, Italy. -_-_-------------________________ -___ _ _--_- _---__-_-- 1 - - - - - - - - - - 
Frankfurt, University of Germany- _ _ --_--------_____ _ _-____-- __ ___-_-__ _--_____-_ 
French Atomic Energy 6ommlselon, Frence __--________-_--__- ____._____ -__---__-_ 

1 - - - - - - - - - - 
1 -------- _- 

Olesgow, University of, Scotland -_---------_----_______ _ -_--_-_ -_-__-_--- 1 - - - - - . - - - - 1 
Qottingen, Urdversityof 
Grenoble, Polytecbnical institute of, France. _ _ -_ ____-___---_- _ ___-_-__-- 

oermeny __---___ - _-_--_ _ -_--_------- _ ----_____ -------- i- _---.--I- ::::: ::::: 

Hamb Univerelt of Oermany ---------_-----_____--------- 
I Ffebre?%niversity &el-___---_--------__--______ _ --_----_-- ___---_- !- ---‘e-ei‘ ::::::::;I ~~~~:~:~~~ 

Held&erg Univer;ilty of, Germany- __----------_____--------- _-____---_ 
Hokkeido tmtversity, Japan _---------------_----~~~~~-------~- _--__---__ : ____ -___ _-__ :-- 

1 Hospital of Seint-Antoine, France _---------------______________ -___-----_ 1 ---- :: ---- ------ :::: 

Institute of Ph sio-Chemical Biolo 
% F 

France. _ ___ _ _ -__ _ - __- _ __ _ _ _ ___ ____ _ _ _- _----- 2 ---------- 
Iron and Steel stitute for Reaearc , France _----_____--_____-_ ___-_---_- ---------- ------_--- 1 

Karolinska Institute, Sweden----------------------w---e------- _--------- -----.---- 1 - - - - - - - . . - 

Leads, University of England _-------------------______________ 
Le1ceate.r Unlverslty of, E&end-- _-----_------_---_---------- _------- !- 

1 ----.----- ------- ‘21 

L&den I!lnIverslty of Netherlands --_-------_-_----_---------- -_-_----_- 
1 ---------- ------.--- 

Liege biverslty of b 
1 - - - - - - - - - - - - - - - . - - -- 

urn- __ 
-d&, IJnivenlt+of, !&&l&i-::--: -----__-----_-__--_______ --_ ______- 

__ _______________ _ ___--_--- _ _____-___ --_-_--ii- 
t ---------- 11 

L Marburg, Unlvemity of Genneny -------_------_-------w----T- ---------- 
Max Plenk Instihata, c&many -----------_-------------------- ------.--- 

3 

Milnn, univelalty of, Italy --------------__--_------------------ ---- ------ 
Munich, University of t3ermeny.- -----___ _ --_---------------- ---------- H 

____._____ -‘-T-e-- 
1 1 

Mumtar, Untvemlty ot Qermany ______________________________ __________ ____-____ 

--‘----i- -.--.1.- 

1 -------- :r 
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Foreign Znstitutions Chosen by Fellowship Awardees-Continued 

Natloml C!anter of Eolentldo 
------*--- -. 

Netherlands ________________ __________ 
New Zealand Ocasn~pbio In tuta, New Zealaud ____-______ __________ 

chlo&hitienlnlt~~&~~~~ ::-:: :“--‘-‘---‘--------------- 
_.--_-_-_-___-__--_------- 1 k 1 

Pari& unlverslg or France _____._._-________-.---------------- --___-____ 

: 1 

Pasteur Institute, x+nuIm __._____-_-___---_--__________________ --_-_-_-_- ------_- “- 

ty of, En&and _______________-_-_____________ __________ 

Boy81 Inatltab 
of, Italy _~~~~~~-~-~~-~~~-~-~-~~~~~---~-- 

-----I----------I of Tecbnoloey, &v&an _____.___________.______ __________ 
Roy& vet8rinary oolhzge, hveden ___________________---------- _--_______ 

~d~~~~~~~~~::::::::::::::::::::::: 
---_______ 2 - - - - -_ _ - - 

Et. Thomas’ Hoepital, I 
1 

n&rid ________________________________ __________ 
____-_-_ “- ____-_____ -: _-____- 

a -_----_--- ---------- 
SbefBeld, Univemlt 
Lltookholm lJnivers P 

of, England _______________________________ __________ 
ty of, Sweden ______________________________ __________ :: 

1 _ _ - - - - - _ _ _ 
- _ -- _-_- _ _ __ _-_ _---- 

lwlea Federal Institute of Teobnolopy, Bwitrarland ____________ __________ 
Sydney, uldvemity of, Auetmlls. ~--~~~~~~~~-~--~-~-~--~~-~---- -- ------__ 

Teahnfcal Institute. Oermany __________________________________ __________ 
Tehem Unlvemlty of Iran ___________________________________ ________ :- 
Tok&o&ive~tY of, fapan __---_-___---_--------------------- --------_- 

) unfven?ltyof, caermluly ________________-_--_________ ---_______ 

; : ___--_--_! 

1 1 1 
1 --_-___--- -_---_--__ 

: 
1 _ - - _ - _ _ _ _ _ 

-- - - _ __ _ _ - _ -- - _- - _ - - 

wei8m8nn henhlta of sdenoe, Israel ____-_---_--_------------- --------*_ 4 2 -------_-_ 

zoo1 
if 

Cal awlon# Ital _____________-_.___--------------------- 
ZurI , Vnfverslty of, B witwxland _____________________________ ________! “--?i- ““-‘--i- :::::::::I 

Present or Most Recent Institutional AJXation of Zndioiduals Offertd Science 
Faculty, Senior Postdoctoral, and Postdoctoral Fellowships 

8oienc!e Senlor Post- 
faculty 

dO%Zl 
ciootoral 

----~ 

: 
_---_--_-- ----e----s 
__ ____ _-- - ---_ _ __ _-- 

: :::::::::: :::::::::: 
1 ___-___--- ---------_ 
1 ____-_--__ ____ 1-____ 
1 _ _ _ - _ - _ - - - - - - _ - - - _ - _ 
1 - _ _ _. - _ - _ _ _ _ _ - - - _ _ - _ 
2 __--___--_--_-_-_-_- 
2 --_---------_---__-- 
1 _ _ _ _ _ - _ - _ - - - _ - - _ _ _ _ _ 
I _ - _ _ _ _ _ - - - - _ - _ - - - - - _ 
1 -____-___- _-__--____ 
1 _ - - - - - - - - - - _ - _ - - - - - - 
1 - _ - _ _ - _ - _ _ _ _ - _ _ - _ _ _ - 

___________-_______- 

- _____--_ - _ - _-_ __ _ -- 
e---e----. -__--_--_- 
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Present or Most Recent Institutional Afiliation of Individuals Ofered 
Science Faculty, Senior Postdoctoral, and Postdoctoral Fellowships-Con. 

Poet- 
doetoral 

--- 
. C8llfoml8 Instltul8 of Teohnol 

OtiifOmi8 state Polytechnic O~i~B-~~~-:::::-::---- 
CaUfomla, University of, Berkele , ballf _____________ t _____ 1: _____ :-:::: __________ 
c8tifOmt8, UIdVWSity Of, D.T’$,f ____________________----------.----- __________ 
Oalifomla, Unlversltr of, La Jo a, Oallf __________________________________ __________ ________ i- 
oallfomla, University of, Lo3 An 83 oallf ______________________________ 
08llfoml8, University of Riverel $ : 

10 
-~~.~~~~-- 

C13b$e e Unlvemlt 
% 

e, d8llf _________________________________ 

s;r 
l&land ________________________________________-- __________ _______. i- 

titute Of e&no1 o& Pittsburgh, P8 ___-____-_-______________ ________ i- _ : 
Case Institute of Technology, eveland, Ohio- __________________________ _ -_-_____ -_--.-___- 
08thOuO University of Puerto Rico, Ponce, P.R __________________________ _------__- e----m-v-e 
Centenary College Shreve rt La _______________________________________ 
Central Michigan bnlvers ty, hdt. Pleasant, Ml&. ______________________ p” 

: -_-__-_-_- _--------- 
1 -.----*--- ----.--.-. 

OERN, Bwlteerland ________________________________________-----.-------- ________ i- :--------- 1 
Obnttanooga, Unlverslt Term __________________________ --------- --.------- 

: 
-__-___--_-______-__ 

1 ------.- ‘. -*--.-.. !” 
4 -__-__-_-_ ________-_ 
1 ---s-s---- ------.--. 
1 -_______-_ -mm-m-w--. 
1 - - -. - - -. - - - _ - ----- -- 
1 -_--__-_-_ ---.------ 
a _ _ _ _ __ _ _ _ _ _ _ __ . _ _ _ _ _ 
; ~~~~~~~~~~ ~~~~~~~~~~ 

a _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ 
a _ _ - - _ _ _. _ _ 7 

Oonuectlout, Unlverslt 
OOntra COSta COUege, I 

of, Storm, Oonn _________________________________ 2 _._---__-- ~~~~~~~~-- 
an Pablo, C8lK _______________-_________________ 

OomeU Uulvexelty, Ithaca, N.Y ________________________________________-- 
1 --_---_-a- ---------- 
a 12 

Dana College Blair, Nebr ________________________________________-------- 
Dartmouth dollege, Hanover, N.H _______________________________________ 
Dayton, Unlvemlt 
Denleon College, d 

of, Dayton, Ohio _____________________________________ 

DOP8UW Unlvemlt 
rsnvllle, Ohio.-------.-..----------------------------- 

Drezel Institute, 
Oreencastle, Ind ____________________________________ 

P Tlhad elphla, Pa.------.-...-.-------------------------- 
Duke Unlverelty, Durham, N.0 ________________________________________-- 

Eerlh8m College, Richmond, Iud ________________________________________- 
Eastern Michigan University, Y Ilentl, Mlcb ___________________________ 
El Oamlno College, El Camlno r allege, Callf _____________________________ 
Emory University, Atlanta, Oa ________________________________________--- 
Emnsvllle College, Evansville, Ind _______________________________________ 

Flora Macdoneld College, Red Sprlnge, N.C ____________________---------. 
Florid8 Christian College, Tampa. Fla ____________________---------------. 
Florida State University, Tallahesee Fle ____________________-----------. 
Florida University of f38lneavllle Fia ____________________--------------. 
Fordha& Unlverelty brew York, k.Y ____________________---------------. 
Francis T. Nicholls $tate College, Thlbodaur, La ____________________----. 
Franklin and Marshall College Lenaulter, Pa ____________________-------. 
Frmno State College Fremo dallf ____________________------------------. 
Fullerton Junior Coiege., Fuherton, Calif _________________________________ 

&u~eral Motors Inetltute, Flint Ml& ____________________________________ 
Geneva College, Beaver Falls, $8 ________________________________________. 
wge Waehlngton University, Wsshlngton, D.C _-__------------ -----. 
C&&8 Institute of Teohnology, Atlanta, Oa _____________________________ 

Stat.8 College for Women, Milled evllle, Ga.. ____--____-_-----_-. 

Oonrsga Unlverelt , Spokane, Wash _____________________________________ 
Oog& Communii College, Ironwood. blob ____________________________ 

c+rlnnell college, rlnnell, Iowa-.-- _____________-__---_-----------------. 

1 I--------*-l -----..--- 
2 l----------I ---------- 
1 I-----_----I __----__-- ; :::: -:---- _________- _ -_-_ ______---- 1 I I - - _ _ _ _ _ _ - _ - _ - _ _ _ _ _ - - 
1 _ - _ _ _ - _ _ - _ 1 

Harvard Vnlverelty, Oambrid 
UP 

Mase ___________________________________ 
Hawall, Vnlvenrlty of, Honol u, Haaail_________________________________ 
Hiram College, Hlmm, Ohlo ________________________________________------ 
Hofetra College, Hem te8d. L.I., N.Y ___________________________________ 
Howard University, #f ashlngton, D.0 ____________________________________ 

Idaho, University of, Moscow, Idaho _____________________________________ 
Illlnole, University of, Urbana, Ill. _______________________________________ 
Illinois, Unlverelty of Ohicago, Ill ________________________________________ 
ImIlan University, l&xnlngton, Ind ____________________________________ 
IOW8 state Unlvemlty of Science and TeCbnOlOgY, Amee, 1OW8 ___--------- 

J8ckeon Junior Oollege, Jaokeon Mlch ____________________________________ 
J8ckeon State College, Jackeon, %%lee ______ ____-______-----_______________ 
J8m8etown Colle J8meatown N. Dak _____________-____-_________ ------ 
Joti HOpkiOios d &tWity, B8bom, Md.. _____________________________ 
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Present or Most Recent Institutional Afiliation of Individuals Offered 
Science Faculty, Senior Postdoctoral, and Postdoctoral Fellowships-Con. 

BChW 
faculty 

-- -- 
K8l8m8zoo cdlepe, K8Itm89.00 Mioh ____---_-_-___-----_________________ 
K8ns8s State Uulverstty of Agr!eulture end Applied t3denc8, Manhattan, 

1 

Jczz univerdt 
1 

K8tms’We8ley8n 
or L8wrenm K8us.- -- 

fl dversity, 88fIna, San;-_::::::::::::::::::::::::::::: 
_ - - - _ - - _ _ 

I 
Kentucky, Unlverslty of, Leringtcn, KY __________________________________ 2 

Lafayette Cohge, Ea?)ton, Pa ________________________________________----- 
Lamar Butte College of Technology, Beaumont, Tel ______________________ : 
Lee 0011 
London, % 

8, Baytown Ter ________________________________________------- 
nlversltyof, En and ________________________________________-- _ _______! 

Long Beach City College, !!o ng Beach, Csllf., __________________ ___ _______ 
Long Beach State College Long Beach, C8hf ____________.__-_____________ 
Long Island Uuiversfty Brooklyn N.Y __________________________________ 

: 

Louisiana. Northwestern State Cohege of, Natchltccbes, Le. _ - _ __________ 
Loulsbma Polytechnic Institute, Ruston, La ______________________________ 
LouIslana State University, Baton Rouge. La _____________________________ 
Lmislaua State University, New Orle8ns, La _____________________________ : 
Luther College, Decorah, Iowa....---..--.-.----------------------------- 2 

:dne, University of, Orono, M8lue ______________________________________ 1 
!snbattan Co!lege, New York, N.Y...--.-.-.-.-..---------------------- 1 
:8rbur& Unlverslty of 
‘BT 
‘819 % 

uette University, Milwaukee, Wls _____________-______-------------- 
Oerumny ________________ _ _______________________ ________ i 

all College, Huntlngtou, W. Va __________________________________ __ 
&yland, College of Notre Dame of, Baltbuore, Md _________________-___ : 
‘8ryland University of College Park, Md ______________________________ _________ 
‘assach&tte Genentl I& 
‘8ss8cbusctts Institute of 8 

Ital Boston Mass ___________________________ ____.____ 
echhology, &obrIdge, Mass ________________ _________ 

:assscbusetts, University of Amherst, M8ss ________________ _ ____________ 
‘esslah Colle e Grantham, Pa ________________________________________-- 

4 

‘erk!o “f&v d I olege M~rieo......--.---------------~-------------------- ..--....! 
‘ichlgen olle e of !Mining and Technology, Houghton, Mich ._____ _ ____ 

e 
2 

‘Ichigm State niversity of Agriculture and Applied Bclence, East Lan- 
dug, Mlch.-...._.--...-..--------------------------~--------------.---- 
‘ichig8u, University of, Ann Arbor, Mich _______________________________ i 
lnnesots Unlverslty of, Mbmeapolls Mbm ____________________________ 
lssisslpp~ State College for Women, Columbus, Miss .___________________ : 
Ismuri, University of, Columbia MO... ____________ _ ______________ _ ____ 
IssourI, Unlverslty of, Bohool of Mines, Rolls, MO _________________ _ ____ 

3 

Issouri Valley College, Marshall, MO ___________________________________ f 
‘ontans Stnte College, Boseman Mont ..________________________________ 
‘onteleir State College, Upper dontclnir N.J ___________________________ 

2 

aunt Ho1 oke Colle :: 
uniolpal K d 

e, Eoutb Hsdely, Mass ____________________________ 
mum, iverslde, Bell Telephone Laboratories, N.J. _ _.____ _________. 

National Institutes of Health. Bethesda, Md. ____________________________ 
Nebrask8 Wesleyan University, Lincoln, Nebr -_____________---__________ 
New Rampshire, University of, Durhsm, N.H. _____ _ _________ _ __________ 
New York, State University of, Agriculture and Techubxl Institute at 

Farmlngd8le, N.Y ________________________________________-------------- 
New York &ate University of Colle c of Education at Brockport, N.Y... 
New York Unlverslty New York f$.Y ..___________ _ _________--_____ _ -___ 
No& Carolins State )College of A&iculture and Engineering, Raleigh, 

N.U....----.-.-.--.---------------------------------------------------- 
North Cambus, University of Chapel Hill, N.C ___-_____________________ 
Northern Illiuois University, DeKelb, Ill... ______________________________ 
Northern Mlohlg8n College, Marquette, Micb ._______________--____ _ _--__ 
Northwestmu UniversJty Evanston. Ill __________________________________ 
Notre Dame, College of, Belmont, Cslif ___________________________________ 

‘-7 
1 

‘---T-’ 

3 
-___-. 

: 
_---_. 

1 

08k Ridge National Laboratories, 08k Rid 
08kland City College Merritt Campus, 08 k 

8, Term. __________________.__ ________ i 
land, C8bf __________________ 

oberliu college, oberhu, Ohio ____________________------------------------ 
Obfo State Univemit Columbus Ohio-. __________.________- _ --_____---_ 
Oklahoum State Ur&erslty of A’griculture and Apphed Sciences, Stffl- 

: 

water, Okla.-..--..----....---------------------------------------.----- 
OkLhom% University of Norman, Okla. ________________________________ _ ________ f. 
grJg;&h 

t? 
Bremerton, W8sb _______________________________________ 

orv8llis oreg-......--.-....------------------.----------- 
Oregon, UuiGersity of, Eugene, Oreg ______________________________________ ____- .-.g. 
Osford University, England ________________________________________------ ____ _ __,_. 

Pennsylv8nSa State University, Ogouts 08mpus, Philadelphia, Pa- _ _ __-_ 
Penusylv8nls Bt8t.e Unlverslty University Psrk, Ps _____________________ 
Penmrylv8uJa Unlverslty of, PXilsdelphL, Pa ____________________________ 

: 

Pittsburgh, drdverdtyof, Pittab b Pa _________________________________ 
“g,* 

: 
Polytecbufo In8tltut.e of Brooklyn rooklyu, N.Y ________________________ 
Pornon College. O&emont, C8lif. __ __ ______ _ _____ ____ ______--___________ : 
Pmlrls View AgrWultur8l and Meobmkal College, prairie View, Tex..-.. a 
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Senior Post. 

dE&l 
doctornl 

-- 

w------o- ---m--e_-- 

_-_________________ 
1 1 

--_______ __---____- 
-- ------_ --_-__-_-- 

-_-----_- --_______- 
_---_-___--_--____- 
-_- ----_- 1 
------_-_ ---___-___ 
_---_-___ ---__--___ 
_-----_-- -________- 

: ----_-___ 2 
2 ii 

.-_______ _-________ 

_c ---____ L________. 

.--_ _____ I 

.- -- - --_ _ _ - - - __ ___- 

f 
3 h 

.-- ------ . 
1j.::::::::: 

. - _ - _ _ _ _ _ , _ _ _ _ _ _ _ _ _ _ 

.--- --_-- __---- --__ .-_-__--_ _--_______ 2 I 2 

. _ - - - - _ - - _ - - - - - - _ - _ 

. . _ - - _ _ _ _ 1 

._ ---_--_ _-----____ 

.-__-__ s- _--_______ 
2 

.__ -_____ ___--_____ 

1 _ _ - - - _ _ _ _ _ 
._-_- ____ _--- _ -____ 
._______- __________ 

2 7 

._ --_____ _-__-_____ 
2 _----- _--- 

_________ _--__-____ 
1 _ -----_ _-_ 
1 _ - - - - - - - - - 

. _ _ - _ _ _ _ _ 1 

___-______-------__ 

: 
1 I 

5!!m:,_ .__._._.... .._ - ..- 



Present or Most Recent Institutional Afiliation of Individuals Oflered 
Science Faculty, Senior Postdoctoral, and Postdoctoral Fellowships-Con. 

Princeton Univdt 
Purdue University, 

, Prim&on NJ __________ __________________________ 
%fayette, Ihd ____________.: _________________________ _ I 

_________ 
7 

Unlon College, Lincoln, Neb __._____________________________________------ 1 
Union College and Univereity, Bcbemctady, N.Y. _ _ __.__________________ 
~~I~Site& Naval Postgraduate School, Monterey, CnUf _______________ 1” 

Upland, callr _.______________________________________---- 
Upper Iowa niverslt Fayette Iowa ____ _ ___ _ 
IJm$a&&& East &an, N 5 _______ .-:-:..-:-::::------------------ 

: 

verelty ot Aghuitiue and-kpplied Bden~;-&&ti&li~~ 
utab, Unlver~ty of, salt Lake city, Utah ____-__-____--_---------------- _ 

2 

Vanderbilt Univerelty, Neehvllle, Term __________________________________ 
Vermont, University of Burlington, Vt ___._______________________________ ________ I. 
Villa Marie College, Erfe, Pa ________________________________________----- 

Warsaw, Univereit of, Poland ________________________________________--- 
WssbingtJJn BEate e Ilh.rsity Pullman, weab _______-_------------------- 
wmbblgton th.lrersny, Et. iouts MO ____-___---------- _ --------- _ ------- 
Wasbintzton. University of. Seattle. Wash ________________________________ 

Yale Udvereity, New Emen, Corm ______________________________________ 
I 

1 
YeshiV8 Unlversfty, NewYork City, N.Y _________--- _..__--_-__.___---__ -.---..-- 

___----_- ____-__--- 
.- ___-___ 1 
__--_---_ __-_--__-- 

._------- 1 
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_.-__--__ ! 
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doctoral 
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: ‘: 
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______._- --_--_--_- 
_-_--__-_ _______-__ 

1 1 
___-_--__ -____-_--_ 

1 
- - - - _ _ _ - _ f 
----- _--- -__------- 

1 1 

_-____-_- -__-___--_ 
2 - - _ - - - - _ - _ 

________- ____._____ 
_________,_________. 
_________I__________ 
____---__ __--___-__ 
--------- -_-------_ 
--_______ ________-_ 
----_-- + _-_-__-_ 

1 

___------ _--_-__-__ 
-“--“i- -_-_------ 

7 
-----_-__ -_____-_-_ 

1 - _ _ _ _ - - _ - _ 
_-___--____-_-____- 
________-__________ 
_ - - - _ _ - - _ 

1 : 

--__-_-__ __________ 
1 _ __-_ _ _ --- 

_--_----_ _-___-_--_ 
1 4 

____m.___ __________ 
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_-----------_-_-_-- 
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___________________ 
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1 1 
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APPENDIX F 

Publications of the National Science Foundation 

This llatlng includes publications issued 
by the National Science Fonndatlon during 
llscal sear 1061. A complete listing of 
avalIable Foundation publications may be 
obtalned nuon rwuest to the Foundation. 

The pubifcatlons marked with a price may 
be obtained from the Suoerintendent of 
Documents, Government Prlntlng OfBee, 
Washington 26, D.C. Other publications 
are available from the Foundation. 

ANNUAL REPORTS 

Tenth Annual Report, for Sacal year end- 
ing June 30,106O : NSF 61-1, $1. 

Second Annual Weather Moditlcatlon Be- 
port, for fiscal year ending June 30, 1980: 
NSF 6130, $0.15. 

MANPOWEB AND EDUCATION REPORTS 

1. Scientific Manpower-1060 (The latest ln 
a general series which contains the papers 
of the Conference on Sclentlflc Manpower 
held In conjunction with the meetings of 
the AAAS In December of each gear) : 
NSF 6134, 30.40. 

2. Sclen$I~Ianpower Bulletin 
. . Salaries and Charactermtlcs 

of Scientists in the NaUonal Register 
of Sclentiflc and Technical Person- 
nel. 1060 : NSF 60-78. 

3. The Sclence Doctorates of 1058 and 1050, 
Thelr Numbers, Characterlstlcs, and Em- 
ployment : NSF 6O-60, $0.25. 

4. Scientific and Tecbnlcal Personnel in 
American Industry, Report on a 1050 
Survey : NSF 60-62. $0.46. 

5. Natlonal Science Foundatlon Programs 
for Education In the Sciences : NSF 61-5. 

6. Professional Manpower and Education in 
Communist Chlna: NSF 61-3, $2. 

7. Fellowship, Institute, and Other Educa- 
tion Program Announcements (with in- 
structions for applying). 

RESEARCH AND DEVELOPMBNT ECO- 
NOMIC REPORTS 

1. Federal Funds for Selence IX. The Fed- 
eral Besearch and Development Budget, 
FfscaI Years 1060, lOsO, and 1061: NSF 
60-80, $0.50. 

2. Beviews of Data on Research and Devel- 
opment (A series of leadets devoted to 
spedic aspects of research and develop 
ment economlw) : 

No. 28. Capital Expenditures for Be- 
search and Development In Colleges 
and Unlverdtles, FIscaI Year 1058: 
NSF 61~1. 20.O5. 
No. 27. Scientists and Engineers En- 
gaged In Research and Development 

in Colleges and Unlversltlee, 1068: 
NSF 61-21, $0.10. 
No. 26. Research and Development 
and the Qross NatlonaI Product: 
NSF 61-0. 60.10. 
No. 25. Funds for Research and De- 
velopment lo Agriculture Experlment 
Statlons and Amicultural Colleaer 
In the U.8., F&I Year 1058: NSF 
60-70, $0.10. 
No. 24. Funds for Performance oC 
Research and Development In Amer- 
ican Industry, 1060: NSF 60-81, 
$0.10. 
No. 23. Federal Contract Research 
Centern ln Collenes and Universities. 
Fiscal Year 1968: NSF 6O-61. $O.O5; 
No. 22. Funds for the Performance 
of Basic Research in the Unlted 
States, 1053-58 : NSF 6O-43, $0.15. 
No. 21. Funds for Research and De- 
velopment ln Engineering Schools, 
Fiscal Year 1058 : NSF 60-42. $0.10. 

3. Current Projects on Economic and Social 
Implications of Sclentlflc Research and 
Development, 1060: NSF 60-70, $0.60. 

4. Funds for Research and Development In 
Industry, 1067 : NSF 60-40, $0.65. 

BCIENTIFIC INFOBMATION EXCHANGE 
BEPOBTS 

1. Scientific Information Notes (Bimonthly 
periodical reporting national and inter- 
national developments In sclentiflc and 
technlcal information dissemination) : 
Single copy $0.25, subecrlptlon $1.25 per 
year. 

Vol. 2, No. 4, August-September 
1060 ; N8F 60-4’7. 
Vol. 2, No. 5, October-November 
1960 ; NSF 60-64. 
Vol. 2, No. 6, December 106O-Janu- 
ary 1061; NSF 60-77. 
Vol. 3, No. 1, February-March, 1061; 
NSF 61-11. 
Vol. 3, No. 2, April-Iday, 1061; NSF 
61-23. 
Vol. 3, No. 3, Jun&uly, 1061; NSF 
6136. 

2. Sdentltle Iniormatlon Actlvltles of Fed- 
eral Agencies (A seriee of pamphlets 
descrlblng the polleies and procedures of 
Federal Agencies relative to their sclen- 
title aetivities)~: 

No. 10. Veterans Admlnistratlon: 
NSF 61-22, $0.10. 
No. 0. Federal Commnnlcationr Com- 
mlsslon: N8F 61-12, $O.O& 
No. 8. Department of Commerce, 
Part III : NSF 6O-59, $0.10. 
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No. 7. Department of Commerce, 
Part II: NSF 60-68, (0.u). 
No. 6. National Science Foundatlon : 
NSF 6&t%, $0.10. 
No. 5. Tennessee Valley Authority: 
NSF 60-44, $0.06. 

3. Current Reeearch and Development In 
Sclentiilc Doeumentatlon (Semiannual 
report8 containing descriptive statements 
from indivldusle and organleatlone in- 
volved ln thls fleld) : 

No. 7, NSP 60-66, $0.66. 
No. 8, NSF 61-28, $0.66. 

4. Llrt of Basalan Scientl6c JoarnAlA Avail- 
Able ln Ionglieh : NSF 60-46. 

5. Daee and Yembwahlpr in SCientidf Sod* 
etien: NSF 60-58. 

SCIINm ADMINISTEATION BIOPOBTS 
1. The Role of Naclear I&actor8 in UnlVe 

city Beeearch Programs : NSF 60-89. 
2. S&me, the 18lndlee.r Frontler (Beleeued 

as part of the Tenth ~niveI%ArY Ob- 
rrervance, National Eclence Foandatlon, 
lVMLl860) : NSF 60-40. 

3. Investing In Scientific Progrew: NSB 
61-27. 
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