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Report of the President

To Members of the Corporation:

Enerveers anp scimnmists continue to be in short supply, not
only in the United States but throughout most of the world.
In the United States the shortage has been aggravated by our defense
program but, aside from this emergency demand, the increasing
technological complexity of industry and our living environment
keeps the demand curve rising. Modern society requires an
increasingly greater proportion of its workers to be scientists and
engineers in order to carry on its work and to maintain and advance
its health, its wealth, and the general welfare. Since 1890, for
example, the number of engineers has increased tenfold in indus-
tries that have increased threefold in workers.

In presenting my annual report at this time I wish to discuss
the responsibilities of the Massachusetts Institute of Technology
in the face of this world shortage and to call attention to some of
the ways we have sought to meet these responsibilities.

The past few years have witnessed an unexpected and ill-
timed drop in the number of young men entering engineering and
certain branches of science, especially the field of chemistry. In
the autumn of 1950 the national freshman class in engineering
schools dropped 18 per cent while the cumulative decline in
engineering enrollment was pointing to an output by 1954 which
would be substantially less than the output of engineering schools
before World War II.
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6 REPORT OF THE PRESIDENT

Industry, government, and education have joined in a national
campaign to acquaint the public with the national shortage and
its hazards and to arrest the falling enrollments. M.I. T. has
participated in this campaign in many ways, some of which I
will describe below.

The results are encouraging. In the fall of 1951 the over-all
nationwide increase in freshman engineering enrollment was better
than 15 per cent. I have just made a telegraphic check of six geo-
graphically distributed engineering institutions to sample enroll-
ment trends this fall. Again the results are encouraging. For the
six institutions the average increase over last year in the number
of applicants has been 37 per cent. All but one of these institu-
tions reported an actual increase in freshman enrollment, the
percentage increase for the six institutions being 23 per cent.

What has been our experience at M. I. T.? Our entering
class this September numbers 943, an increase of about 200 over
last year. I must confess that this is a larger class than we had
planned to take, even though applications had greatly increased.
We had planned on 800, an increase of about 70 over the previous
year. However, the usual number of cancellations did not occur,
and we find ourselves with the largest class we have ever admitted
at one time. We selected this freshman class out of a total of over
3,000 applicants, and the Admissions Office staff believes that the
average quality of the men admitted is significantly higher than
that of the preceding two classes.

If we compare last year’s enrollment with the last normal
year before World War II, we find that M. I. T.’s total student
body had increased from 3,100 to 4,874, or 57 per cent. Over
this period the undergraduate enrollment had increased 33 per
cent, the graduate enrollment, 139 per cent. Here are the figures:

Undergraduate Graduate Total
193940« e oveeeeennnnnnns 2,379 721 3,100
TIOGI=52. . ccuunenunnnrnann 3,154 1,720 4,874
195253 (estimated)....... 3,200 1,900 5,100

While M. 1. T.’s growth in graduate students has been some-
what above the national growth, there has been an increase in
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graduate study for the country as a whole. This reflects the
growing maturity of our schools of science and engineering along
with the increasing demand on the part of industry and research
institutions for men and women with advanced, specialized
education.

At M. L. T., significant shifts have occurred in the distribution
of our students among the various courses of study, as shown by
the table on the next page.

While the enrollment of the Institute was increasing 57 per
cent over the 13-year period, the enrollment in engineering
courses increased 43 per cent, in science courses, 113 per cent, in
architecture and planning, 90 per cent, and in the field of manage-
ment, 29 per cent.

Note particularly the shifting pattern of the courses. Elec-
trical Engineering increased from 434 to 908, over 100 per cent.
Mathematics grew from 40 to 147, and Physics from 152 to 514,
both over 200 per cent. These spectacular increases reflect
national trends in interests and demand as well as M. L T.’s
developing programs in these fields. They have obviously required
severe adjustments in the Institute’s staff and teaching facilities.
In a few fields our enrollments have not reflected increases in
national demand, for example in biology, geology, aeronautical
engineering, and city planning.

The upward trend in applications for admission facilitates
the management of a stabilized enrollment policy. We should
seek to re-establish such a policy at the Institute. I think the
record is clear that we have accepted our responsibility in meeting
the shortages of scientists and engineers. I suggest that in the
years ahead we continue to give primary attention to the quality
of our enrollment rather than to any increase in numbers. One of
the hazards arising out of the current acute demand for scientists
and engineers is the temptation to permit educational standards
to drop in order to increase enrollments. This is not the way to
advance our science and engineering or to serve industry.

I am suggesting that, during the current academic year, our
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COMPARISON OF COURSE ENROLLMENT
1939—40 and 1951-52

Percentage
I939-40 IQ5I-52  change
Engineering Courses

(Total)..c.coooviii i, 2,167 3,094 +43%
Aeronautical Eng...................... 218 246 +13%
Bldg. Eng. and Const.. . ............... 26 94 +262%,
Chemical Eng.................... ... 497 482 —3%
CGivilEnge.ooovvvi e 117 273 +133%
Electrical Eng........................ 434" 908 +109%
General Eng.................... 68 40 -41%
Mechanical Eng....................... 455 526 +16%
Metallurgy. ....cooviiiiiiiiin i 124 218 +76%
Meteorology.......c.coovnininiinenn. 27 115 +326%
Mining Eng............... ... 10 —_ _—
Naval Arch. and Marine Eng.; Naval

Const and Eng.; Marine Trans........ 181 171 —6%
Sanitary Eng.. ..ot 10 a1 +110%

Science Courses

(Total) ... ocooeeen i, 543 1,159 +113%
Biology...ooviiiiiiiii i 75 92 +23%
Chemistry...........cooiiviiiiinn, 194 258 +133%
Food Technology..........covuvnnnnn. 16 43 +169%
General Science. ...................... 30 20 —133%
Geology.....civiiii e 36 82 +1289%,
Mathematics. .. ...........cooin.n. 40 147 +268%,
Physics...ooooovinniiniiiiinnnn. 152 514 +238%
Science Teaching...................... —_— 3 —

Architecture and Planning. . ............... 108 208 + 90%
Economics and Engineering................ — 92 —_
Business and Eng. Adm.................... 251 324 + 29%
Unclassified. ... ..oovvvineeiiiiiiit. 31 —_ —_—
Grand Total . . .. ..o, 3,100 4,874 +57%

*Includi Electrock i 'F".,' ing.
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cognizant administrative and faculty officers make a careful study
of our enrollment policy, looking toward the formulation of a
wise policy of enrollment stabilization and distribution, com-
parable to that undertaken in the 1930’s, and taking into account
both national conditions and needs and those considerations which
will insure the highest possible standards of education at the
Institute.

Even though the downward trend of enrollments in engineer-
ing has been reversed, there should be no letup in our national
effort to insure an adequate flow of young people of breadth and
competence into science and engineering. At M. I T. we plan
to continue the stepped-up program to attract qualified applicants
which we launched two years ago.

During the past year we increased our school visiting pro-
gram, 455 schools having been covered. During coming months
we will extend these visits with the help of 30 young members of
the Faculty who have enthusiastically volunteered to make trips
of one- or two-week duration. As our Director of Admissions
has said of this plan: ‘“Not least among the advantages is a closer
acquaintance by a faculty group with the problems of the transition
from school to college, an area in which college faculties have
seldom taken the interest which its importance justifies.”’

We are also progressing with the organization of the alumni
Educational Council to supplement the effective work of our 242
Honorary Secretaries. Groups of Educational Counselors, with
a total alumni participation of 96, have been formed in Chicago,
Rochester, St. Louis, northern New Jersey, Akron, Cleveland,
Youngstown, Dallas, and Charleston, West Virginia. In the
immediate months ahead groups will be formed in nine additional
cities. These carefully selected alumni, volunteering their services,
are already serving effectively to maintain contacts with local
schools, to assist applicants, and to provide up-to-date informa-
tion about the Institute.

Through these programs, and in many other ways, we are
spreading information about the national need for professional men
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in fields represented by M. . T. and about the special advantages
of M. I. T.’s educational program. We are making steady progress
in spreading the word about the strength of our program in general
education, the variety and scope of our student life, and the trans-
formation of M. I. T. into a residential college. Through these
means and others, we seek to attract into engineering, science, and
our other fields men who possess, not only the requisite intellectual
competence, but also the qualities of personality and the breadth
of interest which are so important to these professions, especially
since so many of our graduates move into positions requiring skill
in management and the art of working with people.

In any discussion of the balancing of enrollments with place-
ment demand in science and engineering, I believe it important
to point out the probability of periods when placement will be
slow. With the memory of June, 1950, still clear, we cannot
assure college students in these fields that they will be eagerly
sought after in any given year. A sudden demobilization or a
severe cutback in the volume of defense production would most
certainly result in a period of readjustment when the employment
of new graduates would slacken. A recent research personnel
study, soon to be published, shows that of all the scientists and
engineers engaged in research and development in industry, 50
per cent are now employed directly or indirectly on government
contracts. This is but one index of the effect of our mobilization
economy on the utilization of scientists and engineers.

The evidence seems to be clear, however, that for the long
pull the demand for scientists and engineers will be greater than
the supply provided by the present and foreseeable level of enroll-
ments and that we should not be governed in our planning by the
possibility of temporary short-term fluctuations in demand.

THE EDUCATIONAL PROGRAM

The best way to recruit men with creative ability, leadership
potential, and public spirit into the scientific and engineering
fields is to provide an educational program that will attract such
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men and permit them to realize their full abilities. This provides
the over-all challenge to an institution such as this, which has
traditionally been at the forefront in scientific and engineering
education. Toward this broad objective, we have kept our sights
set on three principal targets in the past several years:

1. The maintenance of the Institute’s leadership in profes-
sional education in engineering, science, architecture, and
management, at both the graduate and the undergraduate level.

2. The enrichment of our program in general education and
in those social sciences appropriate to an institute of technology.

3. The achievement of M. I. T.’s goal to become a residential
college and the rounding out of our extracurricular activities
to make them of maximum educational value to our students.

In consonance with these three aims and in order to provide
the means to achieve them, we have kept our sights on still another
target — the funding of M. I. T.’s independence and its future,
and the provision of new educational and research facilities in
order to realize new educational opportunities. In this past year
we have moved ahead towards these goals.

Strengthening the Undergraduate Program. In reporting to you
a year ago, I spoke of the opportunity before us to make new
contributions to undergraduate education. This year I make a
progress report on the actions taken this past year. An outstanding
job has been done by the Faculty in thoroughly studying the
philosophy of our undergraduate education, with special attention
focused on the freshman and sophomore years. The Committee
on Undergraduate Policy, under the chairmanship of Professor
John A. Hrones, and the Committee on the First Two Years, under
the chairmanship of Professor Patrick M. Hurley, have been source
points of ideas and protagonists of important changes. In addition
to the usual faculty-committee studies and the regular faculty
meetings, two week-end conferences were held which facilitated
these discussions. In January, the members of the Undergraduate
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Policy Committee and the chairmen of other faculty committees
dealing with the undergraduate program met with the Academic
Council at the Andover Inn for two days of uninterrupted dis-
cussion of the undergraduate program. This was followed in
April by a similar meeting of committee chairmen and heads of
the academic departments. Through these means, the Faculty has
furthered a sustained consideration of ways to evolve a steadily
improved professional education.

In recent years, the greatest developments in higher education
in the United States have come at the graduate level, and there has
been some tendency for undergraduate education to be neglected
in favor of the more attractive opportunities of advanced teaching
and research.

At M. L. T., we have always felt the undergraduate school
to be the very core of our total program. Within our present
phase, we are taking pains to make sure that we are still making
creative contributions to the art of undergraduate teaching and
that we are providing the best kind of environment and incentive
to the teacher who teaches undergraduates with scholarship, pro-
fessional standards, and inspiring skill. The teacher who can set
a young man’s mind on fire is an educational institution’s most
valuable asset. Happily, we have many at M. I. T., and we seek
to give them the backing and the opportunity to exert their maxi-
mum influence. To improve the quality of teaching, to give more
adequate recognition to the effective teacher, and to provide better
opportunities for the exchange of ideas about teaching methods
among the staff are matters of first importance.

Towards More Flexibility. There is a growing conviction that
one of the best ways to promote effective student development
and effective teaching is to give maximum choice and initiative
both to the student and to the teacher. It is hard for either student
or teacher to do an inspired job with a cut-and-dried course.
Both need an opportunity to approach a given objective in their
own individual way. We are therefore examining ways in which
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we can make less rigid the strict schedule of our first two years
without sacrificing the advantages of the present program of
required courses. '

There are sound reasons for a prescribed sequence of courses.
In the first place, certain subjects are a necessary part of a profes-
sional education, and, secondly, few students know when they
come to the Institute what their professional specialty will be.
The common curriculum of the first two years is carefully designed
to provide preparation for any of the Institute’s courses.

There are also sound reasons for allowing more flexibility.
There are differences in the preparation of students who enter the
Institute. Some students come with fairly specific professional
objectives and wish a program not matched by any formal curricu-
lum which we offer. The best fundamental preparation for engi-
neering may not be the best fundamental preparation for science
or architecture or management. Most important of all, a more
flexible curriculum would be more attractive to the Faculty since
it would allow scope for imaginative and individualized teaching.

As a result of this year’s discussion of flexibility versus
rigidity, the Faculty has now approved as a first step toward less
rigidity a plan whereby alternate groups of subjects will be
offered in the first two years. None of the new versions would
offer less coverage or difficulty than the courses now offered, but
would, on the contrary, provide more depth, scope, and difficulty
for those students who are prepared for and desire more advanced
work.

Opportunities for Creative Work. Another concept in under-
graduate education which has been examined and advanced during
the year is what I would call the M. I. T. Project Plan for Profes-
sional Education. As Dean Sherwood has remarked, it is com-
paratively easy for an engineering school to teach subjects relating
to engineering but very difficult to teach engineering. By bringing
down into the undergraduate school more of the creative research
and professional attitude of the graduate school, we have been
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seeking to do a better job of teaching engineering and science to
undergraduates. We have been doing this in part through the
use of projects, as, for example, a plant-design problem undertaken
by a team of students and requiring the use of judgment in regard
to the many different technical and economic aspects of the problem.
Another approach, aided by industry, has been to give a class of
students the opportunity to redesign an appliance or piece of
equipment and to have their designs built and tried out.

There is no set pattern for these projects. They can take
many forms. The important thing is that they afford the student
an opportunity to work under his own initiative, to have the
motivation of seeing a realistic problem through to an over-all
solution, and to use engineering judgment to make decisions when
the data are incomplete. Through this project concept of instruc-
tion, we have an opportunity to give our undergraduates a real
taste of professional practice and to provide them with a more
interesting and highly motivated program. Our drive now is to
find an undergraduate equivalent for the creative experience of the
graduate student — to give the undergraduate an opportunity him-
self to be creative in terms of his stage of development.

Another important faculty action during the year was a rein-
statement of the requirement for a Bachelor’s thesis or project. It
was the judgment of the Faculty that every undergraduate should
have the experience of undertaking and catrying through on his
own initiative an independent study through which he can bring
to bear the knowledge and skill that he has developed in the
separate subjects. The Facultyalso voted to provide a three-day
reading period for all classes before term-end examinations.

An undergraduate engineering school has much to gain from
being attached to a strong graduate school where research of con-
temporary importance is going on. But mere physical propinquity
is not enough. We must continue to explore ways in which to
make the association one that impinges in a vital way on the college
experience of the undergraduate.
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Integrated General Education Program. During the past year,
after extended discussion by appropriate committees, the Faculty
approved a new four-year integrated program in general education.
This core curriculum consists of a two-year introductory course
required of all freshmen and sophomores followed by an elective
sequence in the junior and senior years in which students will
have the opportunity to elect a combination of three subjects in
one of eight fields together with a fourth, or distributional, subject
in a different field. - Under this plan eight terms of general educa-
tion are required, although the student is free to elect two addi-
tional terms.

The required two-year course is designed to give the student
an introductory knowledge of important issues, ideas, periods, and
events of the past, selected on the basis of their relevance to the
world today. It will emphasize the interrelation of the various
humanities and social sciences as elements in human experience
and introduce the student to the process of critical thought as
applied in the humanities and social sciences. Practice in written
and oral expression is an integral part of this basic program.

Specialization in the third and fourth years may be in one of
the following fields (and in each field there is a choice of subjects):
History of Ideas; Political, Social, and Economic History; Litera-
ture; Music; Economics; Political Science and International Rela-
tions; Labor Relations; and Psychology.

The significant aspects of this new program, other than its
carefully planned content, are the high intellectual standards
required and the rich fare available at the Institute for our students.
The strength of this program in general education, coupled with
the general educational values of our professional subjects them-
selves, combine to afford our students an undergraduate education
at once deep and broad. Because of our fine faculty in the humani-
ties and the social sciences, we have the resources of a strong
liberal-arts college to couple with the professional standards and
motivation of our great Schools of Science, Engineering, Architec-
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ture, and Management. This combination, as theInstitutehas demon-
strated in the past, has great power and is peculiarly appropriate
to meet the educational needs of our modern industrial society.

The Report of the Committee on Educational Survey con-
tinues to be a source of inspiration and influence in this continuing
re-examination of our educational policies.

School of Industrial Management. This fall, the School of Indus-
trial Management, now amply housed in the Sloan Building,
expects a graduate enrollment of 48, including 18 members of the
Sloan Fellowship Program. With the School still in the organiza-
tional stage, it is gratifying to have this large group of able graduate
students. Over 200 sophomores, juniors, and seniors enrolled in
Course XV make up the undergraduate school. The School will
have 20 faculty members and an additional staff of 18, a total staff
which is larger by over one-third than last year’s staff of the
Department of Business and Engineering Administration which
has been absorbed by the School. In April, Professor Ronald H.
Robnett was named Associate Dean of the School.

In developing the new School and in selecting its Faculty,
we have sought to avoid duplication of existing schools of business.
Repeating the old patterns would have been the fast and easy
way to start the School; we have chosen the slower, more difficult
path of re-examining the premises of management education and
of seeking a fresh approach. From its beginning, the program of
this new School should represent creative thinking about manage-
ment. Toward this end, “‘task forces” have been appointed by
Dean Brooks to devise new approaches and new content for
important segments of the curriculum. One of these has already
made a searching report on the place of the social sciences in the
School. A second group on marketing (including 10 outstanding
experts from industry) is now concluding its study of the methods
by which we can most effectively advance marketing and distribu-
tion through our teaching and research. Other task forces will
review the relationship of science and engineering to the program
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of the School, and the ways in which the School can maintain a
close and mutually valuable relationship with the industrial
community.

One of the auspicious aspects of the new School is the extent
to which it has been able to enlist the enthusiastic and generous
assistance of scores of outstanding industrial leaders, of which
Alfred P. Sloan, Jr., the founder of the School, is the commanding
example.

During the year the Alfred P. Sloan Foundation, Inc., made
a further grant of $1,000,000 for the School, this fund to be used

for research in the field of management.

Center for International Studies. During the year, the Institute
established an interdepartmental organization devoted to research
on problems of international communication and various other
questions in international relations. Already the Center has
received a grant of $1,000,000 from the Ford Foundation for its
studies of international communications and of economic develop-
ment and political stability. The creation of the Center, of which
Dr. Max F. Millikan, Professor of Economics, is Director, is
indicative of the increased attention at M. L. T. to the economic and
social implications of science and technology at home and abroad.

The program of the Center is interdepartmental in character,
affording opportunities for research to the Departments of Eco-
nomics and Social Science and of English and History and touching
at many points upon the individual interests of faculty members
in the several Schools of the Institute. Studies undertaken since
the inception of the program have been of basic academic interest
and in large part have been directly related to important problems
currently facing the country.

The Center has drawn principally upon the resources of
M.L T. and the larger academic community of Metropolitan
Boston, but it hopes to engage the interest of experts from a wide
area and to co-ordinate its work with other institutions conducting
parallel programs.
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The Summer Session. The pattern of our Summer Session is
changing in response to a conviction that it should concentrate on
special programs, especially adult education, and minimize routine
subjects of instruction which repeat work offered during the
regular academic year. It is my hope that we can convert our
Summer Session almost entirely to special conferences, courses,
and seminars for professional personnel in industry, government,
and educational institutions. Such a program would have more
appeal for the Faculty and would enable faculty members, in my
judgment, to make a greater contribution to our professional
objectives. Additionally, it would reduce their fixed summer load.

This past summer brought a substantial increase in these
special summer programs, while at the same time the regular
summer courses were continued for 1,757 students. Eight special
Conferences and twenty-two Special Summer Programs brought
to the Institute more than 3,150 men and women. A large propor-
tion of this group was housed in M. I. T. dormitories.

The registrants in the 22 Special Summer Programs com-
prised representatives of 263 industrial companies, 80 educational
or research institutions, and 52 government agencies, a total of
some 400 different organizations. The largest of the eight special
symposia was the Fourth International Conference on Combustion
with a registration of 697. In addition to the above, M. L. T.
summer activities also included the Foreign Student Summer
Program, the work at M. I. T.’s summer surveying camp at East
Machias, Maine, and that at the Nova Scotia Centre for Geological
Sciences near Antigonish, Nova Scotia.

In February, Professor Ernest H. Huntress succeeded Fred-
erick G. Fassett, Jr., as Director of the Summer Session, Mr.
Fassett having assumed new responsibilities as Associate Dean
of Students.

STUDENT LIFE

The Faculty, the Dean of Students and his associates, and
the students themselves have contributed towards our progress
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this past year in increasing the educational effectiveness of the non-
curricular aspects of student life at the Institute. Every effort is
being made by the Administration and by the Faculty to create
at the Institute an atmosphere in which each member of the student
body feels that he as an individual is important and to make sure
that each student knows where he can obtain help on educational
or personal matters if he feels that he needs it.

The system which was inaugurated last year of having faculty
residents in the student houses has been successful. In January,
Frederick G. Fassett, Jr., was appointed Associate Dean of Stu-
dents with particular responsibility for our residential units, the
relationship of the Dean’s office to the fraternities, the problems
of commuting students, and co-operation of the administration
with undergraduate publications.

Counscling Freshmen. Special attention is being given to help-
ing freshmen as they adjust to life at the Institute. Faculty action
has led to the establishment this year of a Freshman Advisory
Council, each faculty member of which will act as adviser, and
eventually as registration officer, for approximately twenty fresh-
men. This group has been authorized to develop a program of
guidance on course selection and to facilitate the transition to life
at the Institute. The Dean of Students and the Dean of Freshmen
are to be ex-officio members of the Executive Committee of this
Council, and the Dean’s office will provide secretarial help and
other assistance to the Council. A year ago Dean Bowditch wrote
to all parents of entering freshmen as well as to their preparatory
school principals, requesting any information which in their judg-
ment might help Institute personnel in being of maximum help to
the students. About two-thirds of the parents and schools
responded, and their comments were of such value that similar
letters were sent out this past summer.

This year all freshmen not living at home or in fraternities
are required to live on campus. They are divided among all three
living units so that they live in association with upperclassmen.
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This year, too, a sub-committee of student government is inaugurat-
ing a new student program, whereby volunteer seniors will serve
as counselors to freshmen, each senior counselor being assigned ten
freshmen. Since each member of an upperclassman’s group will
be assigned to the same faculty adviser, there is expected to develop
an informal collaboration between faculty and student advisers.

This fall the Institute required all freshmen to attend the
Freshman Week End, which preceded the opening of the school
year. This program, jointly sponsored and managed by Institute
officers and student government, has demonstrated its value in
getting our freshmen off to a good start.

Leadership Conference. To student initiative may be credited
a highly successful leadership conference held during one week end
last October. The President of student government, Robert
Briber, was the first recipient of a $500 award from a special grant
of the Vannevar Bush Trust, which is to be given annually to the
head of student government to assist him in discharging his duties
more effectively. Mr. Briber used this grant to sponsor a Leader-
ship Conference for the thirty-five members of the Institute Com-
mittee. Guests from the M. I. T. Administration and Faculty, as
well as from industry, were invited to contribute to the discussion.
The two-day conference discussed general problems of leadership
as well as specific problems of the Institute Committee. All who
participated were impressed with the fruitfulness of these meet-
ings and the maturity with which the student participants out-
lined and discussed these questions.

Student Aid. Four ways are open to students to help cover
the cost of their education at M. I. T.: scholarships and fellow-
ships, the Loan Fund, the student work program, and residence in
co-operative dormitories. The total amount of student aid and
self-help available last year can be summarized as follows:
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Scholarships $450,000
Loans 200,000
Work Program 300,000
Other Aid 50,000

$1,000,000

This total is 28 per cent of the total tuition paid by students.

We provide still another type of student aid in the assistant-
ships available to graduate students. These assistantships, which
help to defray the students’ over-all expenses (including tuition),
last year represented payment for services totaling $1,400,000.

Despite these impressive over-all totals, the Institute has
inadequate funds for undergraduate scholarships. Last year, while
graduate awards totaled $260,836, undergraduate awards totaled
only $188,311. (For the year 1952-53 we were able temporarily
to increase this amount out of reserves.) This inadequacy of
undergraduate scholarships reflects a national inadequacy in the
scholarship funds of schools of engineering and institutes of tech-
nology. These institutions are strikingly poorer in scholarship
funds than the top liberal-arts universities. In my judgment this
discrepancy works to the disadvantage of the engineering pro-
fession and it has played a part in the declining enrollments in
engineering. We wish to be sure that exceptional young people
interested in these fields are not denied a superior education for
financial reasons.

In the judgment of the Institute’s administration, our under-
graduate scholarship awards should be increased by at least
$200,000 per year within the next five years.

We are convinced that many able young men do not even
approach M. I. T. about admission because they assume that they
will not be able to finance their program here. We believe that
a well-advertised program of national scholarships would serve to
call the attention of many schools, vocational advisers, and prospec-
tive students to the Institute and to the student aid we now can
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provide. It has been the experience of several institutions which
have established such national scholarships that these scholarships
tend to attract able students in numbers beyond the number of
awards available. Dean Bowditch and Dean Pitré have proposed
the establishment of 25 national scholarships of substantial stipend
and have presented convincing arguments that such an addition to
our undergraduate scholarship program would help significantly
in our admissions program.

The Student Personnel Office, which has been headed by
William H. Carlisle, Jr., since January, 1951, made notable
progress during the year. Over 1,000 students were placed in
part-time and summer jobs through this office, and their collective
earnings amounted to over $300,000. This is more than double
the amount earned in the previous year.

The Technology Loan Fund plays a major part in our student
ald program and in serving the student who wishes to take
responsibility for helping to finance his own education. Last fall a
questionnaire was sent by Mr. Lobdell, Chairman of the Loan
Board, to those who had fully repaid their obligations, and the
answers indicated a high level of accomplishment by these men.
The replies also indicated great enthusiasm for this form of student
aid. This past year almost 400 men availed themselves of the
Fund, and approximately $200,000 was lent to this group.

The loan arrangement would seem to be particularly appro-
priate for a technological school, whose graduates are in great
demand by industry and in fields where salaries are relatively
high. The demand by industry for M. L. T. graduates is indicated
by the fact that from July, 1951, to June, 1952, almost twice as
many companies conducted personal interviews at the Institute as
had done so the previous year. The average student received from
four to six offers of employment, and salaries were higher than
the year before. Bachelor’s degree men were being offered $325-
$375; Master’s degree men from $375 to $450, and Doctors from
$500 a month up.

During the past year we undertook for the first time to
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co-ordinate the three forms of student aid (scholarships, loans, and
work opportunities), Dean Pitré having assumed administrative
cognizance over all three.

THE FACULTY CLUB

Occupying the top floor and penthouse of the Alfred P. Sloan
Building, the Faculty Club opened its doors in May, ushering in
a welcome new era in the community life of the Institute and
splendidly fulfilling one of the desiderata long urged by the
Faculty.

Under the effective direction of its enthusiastic officers, the
Club has already established itself as a community center. Over
eight hundred members are enrolled, and the roster is growing.
Membership is open to all M. I. T. staff and officers and members
of the Corporation, and to a small number of alumni, limited by
the capacity of the Club. The Club is not operated by the
Institute but by its members, who are represented on a number
of committees. Space for the Club was provided through the
generosity of the Alfred P. Sloan Foundation, Inc., through its
grant for the School of Industrial Management. The furnishings
and equipment were provided by a generous donation made by
our fellow member, Mr. Redfield Proctor.

The facilities include a main dining room with accommoda-
tions for 200, four private dining rooms, several rooms for over-
night guests, a lounge, game room, and other pleasant appurte-
nances appropriate to a social club.

Not the least of the advantages of the Club is the opportunity
it affords its members to extend hospitality to the Institute’s many
distinguished visitors in appropriate campus quarters.

INTERNATIONAL PERSPECTIVE

Earlier in this report I spoke of the shortage of well educated
scientists and engineers as being world-wide. If the high tech-
nology of our national economy poses one kind of demand, the
need for men in these fields in the undeveloped regions or less
highly industrialized nations is in some respects even more urgent.
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M. 1. T., as one of the world’s great centers of scientific and tech-
nological education, has a responsibility to the international com-
munity to furnish educational opportunity to men from other
countries to the limit of its ability and to respond to requests for
advice and assistance on educational matters.

In recent years, M. I. T. has enrolled the highest percentage
of foreign students of any college in the United States. Last year
over 10 per cent of our student body came from other countries.
In addition the Foreign Student Summer Project, now largely
supported by the Alfred P. Sloan Foundation, Inc., brought 81
men and women from 35 nations to the Institute for research and
study in the summer months. This student-run project, which was
started in the summer of 1948, now has an active alumni body of
369 members in 40 countries.

New visa regulations since 1948 have made it possible to
increase the number of foreign nationals who are at the Institute
as graduate students with assured part-time jobs, those on the
instructing staff and research workers. This past year we have
increased the number of men and women in these categories.

We have a large flow of visitors to our campus from abroad,
and, in recent years, we have been host to many individuals and
groups whose trips to this country have been sponsored under the
technical-assistance programs of our government. Sometimes these
visits require elaborate arrangements involving many members of
the staff. For example, in June we were asked to plan a day-long
seminar on research management and related questions for a group
representing 16 Marshall Plan countries whose visit to this country
was being sponsored by the Organization for European Economic
Cooperation and the Mutual Security Agency.

Nor has our participation in the technical assistance programs
been limited to the reception of visitors. In July and August, 1951,
Professor Harold Hazen headed a fifteen-man Engineering Education
Mission to Japan, which included three M. I. T. faculty members
in addition to Professor Hazen. As one direct result of the Mis-
sion’s work, the Japanese Society for Engineering Education was
formally inaugurated on August 7, 1952.
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Last fall M. I. T. co-operation was enlisted by the State
Department in a program of technical assistance to the College of
Engineering of the University of Rangoon in Burma. As a pre-
liminary step in working out a program of co-operation between
the two schools, Professor Rogers Finch, who has been named
supervisor of this program, visited the University of Rangoon in
March. Following his report, an agreement was entered into
whereby the Institute will undertake to recruit up to six staff
members for the University. This staff will not only teach but
will also aid in the reorganization of the engineering program.
The project is being financed by a grant from the U. S. Technical
Cooperation Administration. Professor Murray P. Horwood has
been granted a leave of absence to head the project staff at Rangoon
this year.

If the Institute and its personnel have acquired new inter-
national responsibilities in recent years, they have also gained
importantly from the distinguished foreign visitors to our campus
and from the growing number of exchange professorships which
are providing opportunity to our staff membets to enrich their
experience by work in other countries. Similarly, an ever-
increasing number of our students are seeking and finding oppor-
tunities for work and study abroad, and they have been aided in
this by the Foreign Study Committee under the Chairmanship of
Professor Norman J. Padelford. Together with the addition of
a Center for International Studies to our campus, these activities
indicate awidening of the Institute’s horizons which is appropriate
in the age in which we are living.

NEW EDUCATIONAL FACILITIES

Since my last report, two new buildings have been occupied,
and another is in the process of being occupied as the school year
opens. This has made possible a thoroughgoing reallocation of
space throughout the Institute, and there is no Department which
has not gained, to some extent at least, by these space changes.
For instance, as the Biology Department moves into the John
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Thompson Dorrance Laboratory, space has been released in Build-
ing 10 which makes it possible to consolidate the facilities of the
Electrical Engineering Department and to effect a reorganization
of laboratories as well as offices which is designed to strengthen
the educational program in this field. Similarly, when the Machine
Tool Laboratory moved into the new Metals Processing Labora-
tory, the Department of Graphics moved into the space thus
vacated, which in turn made it possible to bring the Business
Administration offices together in Building 24. Some idea of the
scope of these changes may be gained from the fact that for last
year and this, the Institute has budgeted $1,250,000 for recondi-
tioning, modernization, and moving costs.

A complete reassessment and reorganization of our library
system has accompanied the re-arrangement of the academic depart-
ments. With the spreading out of the college over a larger area,
and immediate problems before us of whether to include new
branch libraries in the Dorrance and Sloan buildings, a careful
reassessment of our whole library system seemed advisable. In
order that we might benefit from the perspective of a person outside
the Institute community, the Faculty Committee on the Library
enlisted the help of Dr. Keyes D. Metcalf, Librarian of Harvard
University. Dr. Metcalf made a thorough survey of our situation
during the late summer and fall of 1951, and his thoughtful,
informed appraisal of our library system provided a sound basis
for action.

The reconstituted library organization which is now being
put into effect reverses the trend towards too great a proliferation
of branch libraries by providing for a limited number of large, well-
staffed divisional libraries to replace the existing small and inade-
quate branches. There will be a General Library and five large
Divisional Libraries which will correspond to the five Schools of
instruction.

The Library of the School of Architecture will continue as
the Rotch Library of Architecture and Planning in its present
location. The Engineering Library now comprises the former
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branch libraries of Aeronautics, Engineering and Naval Archi-
tecture, and the Vail Library of Electrical Engineering, and is
located on the fifth floor of Building 10, with the exception of the
aeronautics collection. The Humanities Library, incorporating
segments of the former Dewey Library of Economics and Industrial
Relations and the English and History Library, remains in the
Charles Hayden Memorial Library. This library building will
also house the General Library as well as a Science Library con-
taining the former Eastman, Lindgren, and Biology-Food Tech-
nology branch libraries. A reconstituted Dewey Library will
serve the School of Industrial Management and is housed on the
third floor of the Sloan Building.

The School of Industrial Management, including the Depart-
ment of Business and Engineering Administration, moved into its
quarters in the Sloan Building last May. The ground floor of this
building is occupied by the Psychology Laboratory, the Work
Simplification Laboratory, and the Faculty Club kitchen. The
first floor contains classrooms and temporary quarters for special
projects. Some space in this building has also been allotted to
the Center for International Studies. The sixth floor and pent-
house have provided space for the Faculty Club.

The Metals Processing Laboratory was dedicated June 3,
1952. A distinguished group of scientists, industrialists, and
educators attended the ceremonies at which Mr. Alfred P. Sloan,
Jr., formally presented to the Institute this building, which was
made possible by the gift of $1,000,000 for this purpose from
the Alfred P. Sloan Foundation, Inc. The dedication ceremonies, at
which members of the Institute Faculty spoke of the work in
metallurgy and in mechanical engineering which this new labora-
tory will house, were followed by a two-day conference on metal
cutting sponsored by the Machine Tool Division of the Department
of Mechanical Engineering.

During this past year, new combustion facilities have been
completed, and the combustion group has been transferred to the
new quarters above the Gas Turbine Laboratory. As the fall
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term opens, some offices in the John Thompson Dorrance Laboratory
are already occupied, and we hope that, by November 1, the
complete transfer of the Biology Department and the Department
of Food Technology to this splendid new building will have taken
place. The space and equipment thus provided will not only
strengthen present programs in these important fields but will
permit new programs as in the field of biochemistry.

This past year the Wright Brothers Wind Tunnel was trans-
formed by the construction of a transonic wind tunnel. It is
expected that the Wright Brothers Wind Tunnel with the transonic
addition will be used in three ways: for transonic testing on basic
research and evaluation of transonic control project designs; for
supersonic testing in connection with aeroelastic problems; and
for subsonic testing of industrial design. The addition of a test
facility in the relatively unexplored transonic region, as well as
the trend toward more basic work, has created renewed interest
in advanced laboratory work among the students.

Final working drawings for the Auditorium are now being
completed, and construction is expected to start this winter. The
auditorium will seat 1,200 and has a stage which will accommodate
the largest Institute choral groups, as well as the symphony orches-
tra. The basement is so planned that it can be developed as a
small theater, to meet the special requirements of our drama
groups. The Auditorium will be supplemented by a small devo-
tional chapel which will be available to all religious groups at
Technology.

Plans are moving ahead for further improvements in our living
units, especially in the common rooms. In addition we plan to
add to the number of student-faculty rooms attached to the respec-
tive academic departments. Designs have been completed and
work will begin shortly on the Charles M. Spofford Room which
will serve the students and Faculty of the Departments of Civil
and Mechanical Engineering. The student chapter of the American
Institute of Chemical Engineers is presently active in promoting
a student room in the Chemical Engineering Department to be
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named after Dr. William H. Walker, while the Department of
Physics is equipping a similar room for its students. This past
year an addition to its Technology Store by the Harvard Coopera-
tive Society has provided a greatly enlarged bookstore to serve
the Institute community.

RESEARCH FOR THE GOVERNMENT

At the end of World War II, the Institute was carrying on
defense research involving a rate of expenditure of $50,000,000
a year. By 1945-46 this government-financed research was
reduced to $8,000,000 a year in accord with the Institute’s desire
to cut back military research to a minimum consistent with our
national responsibility. This reduced volume increased slowly in
succeeding years until the Korean conflict produced an abrupt and
compelling demand upon the Institute and its staff to make their
special competence further available to aid the rearmament program.
Various research programs at the Institute which were being pur-
sued on a modest scale and with peacetime objectives were
demonstrably of immediate importance to the military services,
and we were asked to enlarge them. Certain projects with
military objectives which had continued after World War II
became quickly of more urgent importance, some even to the
fighting in Korea, and obviously we were under obligation to
accelerate them.

As a result of these factors and of the Institute’s key position
as a national center of research, the volume of our research con-
ducted under contract with the government has rapidly risen, not
to a total comparable to World War II, but to a total larger than
we would wish if we were free of emergency demands.

The greatest increase in this program has resulted from a
single undertaking, Project Lincoln, a research program devoted
to air defense, under contract with the Air Force but serving
all three services. Within a year this project will be housed in
government-provided facilities at the Bedford Airport. While it
will be removed from the Technology campus, it will continue



30 REPORT OF THE PRESIDENT

under the management of the Institute. Research in the Instru-
mentation Laboratory plus Project Meteor, both going back several
years, together with Project Lincoln, represent our major efforts
in military research and constitute the bulk of our government
research program. In addition, we have numerous other smaller
government projects, most of which contribute importantly to our
basic research and educational programs while serving specific
needs of the government and of industry engaged in defense
activities.

In handling this large program, the Institute has been governed
by the following considerations and policies:

1. To accept defense research only when we have special
advantages of men, experience, and equipment, when it clearly
could not be done as well or better elsewhere, and when
informed and reasonable men judge the national need for the
research to be compelling. Except in time of war, the accept-
ance by the Institute of large research projects devoted to classi-
fied development work can be justified only on the basis of
national need.

2. To manage the research with a minimum interruption ot
our educational and basic research programs. Members of our
Faculty have accepted the major scientific responsibility for this
defense research and their contributions to our normal program
have been reduced, but we have sought to keep this diversion
of manpower to a minimum. Nevertheless the burdens on the
Institute staff are very great.

3. To manage these projects so that they do not improperly
or seriously disrupt the educational programs of other institu-
tions through unreasonable competition for manpower, par-
ticularly through excessively high salary incentives. I believe
that they are being managed without seriously weakening the
over-all educational resources of the country in a time when the
maintenance of the flow of new scientists and engineers is so
important to the security and long-term strength of the country.
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4. To handle the fiscal management of the research on a no-
profit, no-loss basis, but at the same time protect the Institute
against the uncertainties of government contracts and the large-
scale commitments inherent in a program of this magnitude. We
are seeking to provide every possible safeguard, including segre-
gation of the large projects from the normal operations of the
Institute.

5. To be governed by the national interest and to make our
proper contribution to the security of the country even when
this may require institutional sacrifices.

These are difficult policies to administer. The conduct of
large, classified military research projects imposes vexing and
heavy burdens on any educational institution. We are acutely
aware of the hazards inherent in our government research. We have
accepted the large classified projects reluctantly, and we look
forward eagerly to the time when they will be no longer necessary.
We propose to withdraw from the projects when we have met
our commitments or when our participation becomes less than
compelling, but we should see our responsibilities through. An
institute of technology has special resources which impose on it a
responsibility in defense research different from many other kinds
of educational institutions.

The Visiting Committee on the Division of Industrial Coop-
eration has been most helpful in its consideration of our sponsored
research program, and, during the coming year, I shall seek the
advice of the Committee on specific ways whereby we can minimize
the hazards to the Institute while wisely and effectively discharging
our commitments.

FINANCES
Since 193940, the Institute’s academic operating expenses
per student have risen more than 80 per cent, and they are still
increasing as the cost of living rises. This steady upward trend

in expenses has required the Institute to increase its tuition from
$800 to $900 per academic year, effective July 1, 1953.
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The additional income received from this tuition increase will
be devoted in part to increasing scholarship funds but mainly to
cover necessary increases in salaries and wages, already given, to
enable our personnel to meet rises in the cost of living and to
enable the Institute to maintain an outstanding faculty. Even with
the increase in tuition, it will be necessary for the Institute to
depend heavily upon gifts for current expenses, a condition facing
all endowed institutions. .

As I emphasized in my report last year, and as the Treasurer
stresses in his report, our fund-raising activities must be steadily
directed toward increasing the Institute’s permanent funds. It is
interesting to compare the growth of the Institute’s endowment
and other funds with that of other major privately endowed insti-
tutions. The Year Book of the Encyclopedia Britannica reports
the comparative figures as follows:

CHANGES IN COLLEGE ENDOWMENTS AND OTHER FUNDS

1939-1952
Endowment and Other Funds
(millions) Increase
1939 I952 Dollars Per Cent
Harvard.............. 144.8 241.2 96.4 66
Yale.................. 105.0 141.2 36.2 34
Columbia............. 87.0 87.2 0.2 o
Chicago............... 70.4 73.5 3.1 4
Rochester............. 51.0 59.6 8.6 17
MILT.....ooooivaot 35.5 544 18.9 53
Princeton. ............ 31.8 384 19.9 62
Cornell............... 31.0 46.9 15.9 [
Carnegie Inst. of Tech... 17.3 29.0 1.7 68
California Inst. of Tech.. 10.0 23.8 13.8 138

The growth of the Institute’s permanent funds has been
greater than the growth of our endowment funds. In 1939, endow-
ment represented 90 per cent of our total funds; in 1952, only
72 per cent. The growth of our funds needs to be accelerated to
bring them more in line with our present size and responsibilities.
The impressive success of some of our sister institutions provides
encouraging evidence that we can hope to achieve a substantial
increase in our funds.
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Most encouraging evidence of all as to the Institute’s oppor-
tunity to augment its funds comes from the success of its Develop-
ment Campaign and its continuing effect on the level of contribu-
tions. During 1951-52, the total of gifts, grants, and bequests
was $6,935,000, of which $1,998,000 represented maturing
pledges to the Development Campaign. As Mr. Snyder shows
in his report, over 80 per cent of the Institute’s increase in endow-
ment funds over the past decade has been received during the past
three years, reflecting, of course, the effects of the Development
Campaign.

As its Chairman, Mr. Marshall Dalton, reported at the June
meeting of the Corporation, our new Standing Committee on
Development, of which Alfred P. Sloan, Jr., is Honorary Chairman,
is charting the course for our continuing development program.
In reviewing the Institute’s needs and the ways in which we can
meet them, the Committee reiterated that we should have no
intensive campaign within the foreseeable future but a sustained
effort to get new capital resources. It validated an objective to
seek in this manner some twenty million dollars for additional per-
manent funds and twelve million dollars for special facilities over
the next five years or so. This is a measure of the Committee’s
conviction as to the importance of the Institute’s service to the
nation and to the reasonableness of its planning in terms of this
magnitude.

With the appointment of Professor Walter H. Gale as Secre-
tary of the Institute with administrative responsibility for fund-
raising and of Ralph T. Jope as Director of the Development
Office, we are organized to carry out the policies and program of
the Committee.

In speaking of the Institute’s finances, I wish to call special
attention to the management of our funds. Our treasurer, Mr.
Snyder, together with the Finance Committee under the chairman-
ship of Mr. Macomber, have demonstrated a high degree of acumen
and skill in our investment policy. The rate of income last year
on the average book value of our funds was 5.18 per cent.
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FACULTY AND ADMINISTRATION

Under the reorganization of the faculty committee structure,
as recommended by the Committee on Educational Survey, various
faculty officers have assumed greater educational policy-making
responsibilities. This is especially true of the Chairmen of the
Undergraduate Policy Committee and of the Committee on the
First Two Years, and of the Chairman of the Faculty itself. This
system has strengthened the policy-making function of the Faculty,
and we have been particularly fortunate in the members who have
held these several faculty posts. I would speak here particularly
of Professor Gordon Brown, who served so admirably last year as
Chairman of the Faculty and who was instrumental in achieving
a high degree of teamwork.

During the year two Vice Presidents were appointed, Dr.
Stratton as Vice President and Provost and Mr. Snyder as Vice
President and Treasurer, thus providing the Institute with an
academic vice president and a financial vice president. This
reorganization of our administration has proved good; the men
who hold the two posts are superlatively effective associates and
are making creative contributions to the administration of the
Institute. Each of us, the President and the two Vice Presidents,
feels strengthened in discharging his responsibilities by the admin-
istrative skills of the Secretary of the Institute, Professor Gale, the
Executive Assistant to the President, Mr. Kispert, and the Assist-
ant Provost, Professor Floe.

Dr. Harold L. Hazen, Head of the Department of Electrical
Engineering since 1938, became Dean of the Graduate School in
July, succeeding Dr. John W. M. Bunker who had reached retire-
ment age. Dean Bunker has left his mark upon the Institute, as
Professor of Biology and as Dean of the Graduate School. Under
his leadership, the standards and ideals, the prestige and the
influence, of our Graduate School, have reached new highs. We
will continue to have the benefit of his service on a part-time basis
as Special Adviser to the President and through the Registry of
Guests which he will supervise.
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Admira]l Edward L. Cochrane, head of the Department of
Naval Architecture and Marine Engineering since 1947, has been
named Dean of Engineering to succeed Dr. Thomas K. Sherwood.
Dean Sherwood asked to be relieved of the administrative duties
of the Dean’s office to devote full time to teaching and research in
chemical engineering. Dean Sherwood has been a superb Dean
of Engineering. A steady and efficient administrator, he is also
an innovator in educational methods and policies. He has made
a profoundly valuable contribution to our educational planning,
and our regret in losing him is tempered only by our knowledge that
his influence will continue as Professor of Chemical Engineering.

Other administrative appointments have been mentioned else-
where, and a complete list of personnel changes is included as an
appendix to this report. Here I would like further to call attention
to the changes in Department Heads which have taken place this
year — one, a distinguished newcomer to the Faculty, the others,
men who have proved themselves through notable contributions
to M. L. T. Professor Laurens Troost, who succeeds Admiral
Cochrane as Head of the Department of Naval Architecture and
Marine Engineering, won international recognition as a naval
architect in The Netherlands and has served on the faculty of his
alma mater, the Delft Institute of Technology. In 1951 he lectured
for one term at M. L. T. under a Fulbright award. Since then he
has been a temporary member of the staff of the University of
California at Berkeley. Other appointments to the position of
Department Head are: Gordon S. Brown, Department of Electrical
Engineering; Nathaniel H. Frank, Department of Physics; and
Bernard E. Proctor, Department of Food Technology.

Jerome Wiesner, Professor of Electrical Engineering, has been
named Director of the Research Laboratory of Electronics. Albert
G. Hill, Professor of Physics and former Director of the Research
Laboratory of Electronics, has been appointed Director of the
Lincoln Laboratory.

Professor Edwin R. Gilliland has been elected Chairman of
the Faculty. John I. Mattill has been named Director of Publica-
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tions. William R. Weems has been named Director of the Indus-
trial Liaison Program succeeding Robert V. Bartz, who resigned
to organize a similar office at the California Institute of Technology.
Duncan S. Ballantine, Associate Professor in the Department of
English and History, resigned this year to accept the Presidency
of Reed College.

THE CORPORATION

Because of the availability of the new emeritus membership,
the Corporation has welcomed eight new life members this year,
and has had the continued pleasure and benefit of having its emeritus
members maintain their interest and participation. Under the
Chairmanship of Dr. Compton, the Corporation has served with
great effectiveness in providing guidance and leadership to the
Institute and in discharging its trusteeship responsibilities. The
Executive Committee, the Finance Committee, the Visiting Com-
mittees, and the other standing committees of the Corporation,
aided skillfully by our Secretary, Mr. Humphreys, have all made
steady contributions to the Institute and have done so with wisdom
and public spirit.

It is my pleasant opportunity, in concluding this annual report,
to speak thus with enthusiasm and appreciation of the loyal service
of Corporation, Faculty, Administrative Staff, and Students in
carrying on the work of the Institute.

Respectfully submitted,

Jaumes R. Kivoian, Jr.
President.

Cambridge, Massachusetts
October 6, 1952
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STATISTICS OF THE YEAR

Enrollment. The student body numbered 4,874 in 1951-
1952, as compared with 5,171 in 1950-1951. The estimated
enrollment for 1952-1953 is 5,100. Fourteen per cent of last
year’s total were veterans, as compared with 25 per cent the
previous year. Twenty-one per cent were married, as compared
with 25 per cent for 1950-1951. Ninety-five women were
enrolled, 38 of whom were graduate students. A total of 262
American colleges and universities and 105 foreign institutions
were represented. Foreign students numbered 430, and these
students represented 66 foreign countries.

Enrollment in the Graduate School reached a new high of
1,720, as compared with 1,675 the previous year. There were
177 officers from the Armed Services enrolled for advanced degrees,
in addition to 30 who were registered as special students.

ENROLLMENT AT M.IL.T.

Total Total

Freshman Undergraduate Graduate Total
19401941 6os 2,379 759 3,138
1945-1946 703 1,160 378 1,538
1946-1947 907 3,811 1,361 5,172
1947-1948 884 4,138 1,524 5,662
1948-1949 819 3,831 1,602 5:433
1949-1950 744 3,856 1,602 5:458
1950-1951 784 3,496 1,675 5,171
1951-1952 736 3,154 1,720 4,874
1952-1953 (est.) 950 3,200 1,900 5,100

Student Aid. Scholarship grants to undergraduates totaled
$188,311 to 553 students, as compared with $188,388 to 607
students the year before. Some undergraduates held both scholar-
ships and loans. Two hundred seventy undergraduates received
loans as of June, 1951, amounting to $148,096. .

37
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Total graduate scholarships and fellowships for 1950-1951
amounted to $260,836, and these scholarships and fellowships
were granted to 207 recipients. This compares with a total of
$268,132 granted to 244 recipients in 1950-1951. The number
of fellowships sponsored by industrial companies totaled 86 with
an aggregate stipend of $183,560. Staff tuition was paid from
departmental funds in the sum of $108,709 in behalf of 319 other
graduate students holding part-time service appointments.

From both graduate and undergraduate students the Loan
Fund Board received 404 applications during 1951-1952 and
acted favorably on 376, or 93.2 per cent, lending $198,781. In
1950-1951, 303 students, 85.8 per cent of those who had applied,
received $162,006 from the Loan Fund. Last year’s operations
brought the cumulative total of Loan Fund operations to 3,627
men aided over a period of 22 years and the cumulative total loaned
during that period to $2,512,881.

Student employment reached a new high through the efforts
of the Student Personnel Office, with 1,129 students placed in
jobs over the twelve-month period. This compares with 979
students placed in part-time jobs in the previous year. The 1951~
1952 group earned $306,974, more than double the $131,104
earned in 1950-1951.

Finances. The year 1951-1952 ended with an excess of
expense of $16,383 on operations totaling $32,534,000.

The Institute’s endowment and other funds now have a total
book value of $57,771,000 invested in securities and other assets
with a market value of $72,524,000. Plant assets stand at
$31,365,000, about $2,788,000 above last year. For the fifth
successive year the income allocation to funds sharing the general
investments was at 4.0 per cent of book value. Unallocated
investment income in the amount of $523,000 was added to the
balance of undistributed investment income, bringing the fund up
to $1,297,000.

The table on the following page shows the comparative per-
centage distribution of the major elements of income and expense.
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DISTRIBUTION OF MAJOR ELEMENTS OF INCOME AND EXPENSE
Income
Per Cent
1939-40  1950-5I 1951-52

TUition. s oo vveere i, 48 17 11
Investment Income....................t. 32 6 4
Gifts and Other Receipts.................. 7 9 7
Research Contracts: For Direct Expense. . .. 3 53 62
For Indirect Expense. . . o 8 11

Dormitories, Dining Services.............. 10 7 5
100 100 100

Expense
Per Cent
1939-40  1950-5I 195152

Academic......ccovveiviiinininiinnanns. 61 21 16
General Administrative................... 13 10 8
Plant Operation. ......ovvvvvvveninnn... 10 7 8
Research Contracts: Direct................ 3 53 62
Medical and Other....................... 4 2 I
Dormitories, Dining Services.............. 9 7 5
100 100 100

The total gifts received each year since 1941 are shown in

the following table:
Capital Additions
1941~1042.......... 534,316
1042-1043. .. ....... 616,702
1043-1044. . ..oun.. 1,132,835
1944-1948. ... oou... 1,245,911
1945-1946.......... 2,042,533
1046-1947. ... ...... 1,463,798
1947-1948.......... 868,859
1948-1949.......... 622,386
19049-1950. .. ....... 2,749,413
1950~195T. ... ...... 4,720,904
I195I~IQ52. ... ...... 465,264

Total Gifts
926,897
884,268

1,367,507
1,736,892
2,549,969
2,382,681
2,191,822
2,536,802
6,528,089
9,145,107
6,953,106

The 1951-1952 figure includes maturing pledges to the
Development Campaign. In addition to the $465,264 received
as gifts specifically designated for capital purposes in 1951-1952,
the Institute added $2,096,000 to endowment out of its unre-

stricted funds.
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CORPORATION APPOINTMENTS
(October 1, 1951-October 1, 1952)

LIFE MEMBERS

Elected December 1951: Elected June 1952:
Walter J. Beadle James McGowan, Jr.
Thomas D. Cabot Harold B. Richmond

Crawford H. Greenewalt
B. Edwin Hutchinson
Duncan R. Linsley
Irving W. Wilson

TERM MEMBERS (Five Years)*

Special: Alumni:
Gwilym A, Price Everett S. Coldwell
George W. Merck Alfred T. Glassett

William L. Stewart, Jr.

EX OFFICIO MEMBERSHIP
Joseph J. Snyder Julius A. Stratton

TRANSFERS TO EMERITUS STATUS**

Louis S. Cates Franklin W. Hobbs
Victor M. Cutter William S. Newell
Pierre S. du Pont William C. Potter
Lammot du Pont (d.) Gerard Swope

W. Cameron Forbes

*The special term memberships of Beauchamp E. Smith and the Alumni term memberships of Harold
Bugbee, C. George Dandrow, and James McGowan, Jr., expired in June.

**A change in the by-laws of the Corporation voted June 8, 1951, permits Life Members over age seventy
to request emeritus status.
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ADMINISTRATION CHANGES
(October 1, 1951—October 1, 1952)

Appointments:

Arthur L. Bryant, Executive Secretary of the Educational Council

Arthur E. Mitsch, Chief Accountant

Walter L. Milne, Editorial Assistant

Edward T. Pieper, 4ssistant Superintendent of Buildings and Power

James F. Fandel, 4ssistant to the Personnel Officer

Max F. Millikan, Director of the Center for International Studies

Professor Harold L. Hazen, Dean of the Graduate School

Admiral Edward L. Cochrane, Dean of the School of Engineering

Professor Ernest H. Huntress, Director of the Summer Session

Frederick G. Fassett, Associate Dean of Students

Professor Ronald H. Robnett, 4ssociate Dean of the School of Industrial Management
Professor Carl F. Floe, 4ssistant Provost

Malcolm G. Kispert, Executive Assistant to the President

Frederic W. Watriss, Assistant to the Treasurer

Professor Albert G. Hill, Director of the Lincoln Laboratory

Professor Jerome B. Wiesner, Director of the Research Laboratory of Electronics
Professor Gordon 8. Brown, Department Head, Electrical Engineering
Professor Laurens Troost, Department Head, Naval Architecture and Marine Engineering
Professor Nathaniel H. Frank, Depariment Head, Physics

Professor Bernard E. Proctor, Department Head, Food Technology

Associate Professor Walter McKay, Executive Officer, Aeronautical Engineering
Associate Professor George G. Harvey, Executive Officer, Physics

William R, Weems, Director of the Industrial Liaison Office

John 1. Mattill, Director of Publications

‘Thomas Cantwell, Jr., Industrial Liaison Officer

Eugene B. Skolnikoff, Industrial Liaison Officer

F. Leroy Foster, Associate Director of the Division of Industrial Cooperation
Paul V. Cusick, Assistant Director of the Division of Industrial Cooperation

Resignations:

Thomas L. Hilton, 4ssistant Dean of Students
Donald Whiston, Assisiant Superintendent of Buildings and Power
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FACULTY CHANGES
(October 1, 1951-October 1, 1952)

PROMOTIONS

To Professor:
&hn C. Sheehan, Chemistry

alter H. Stockmayer, Chemistry
Max F. Millikan, Economics and Social Science
Lan Jen Chu, Electrical Engineering
Arthur E. Fitzgerald, Electrical Engineering
John G. Trump, Electrical Engineering
Karl W. Deutsch, English and History
Ascher H. Shapiro, Mechanical Engineering
Howard F. Taylor, Metallurgy

To Associate Professor:

Major Joseph F. Gricius, Jr., Air Science and Tactics

Thomas M. Hill, Business and Engineering Administration

T, William Lambe, Civil and Sanitary Engineering

George C. Newton, Jr., Electrical Engineering

William M. Pease, Electrical Engineering

Thomas H. D. Mahoney, English and History

Theodore Wood, Jr., English and History

Ernest E. Lockhart, Food Technolo

August L. Hesselschwerdt, Jr., Mecgznical Engineering

Brandon G. Rightmire, Mechanical Engineering

Warren M. Rohsenow, Mecharical Engineering

Lieutenant Colonel Woodrow W. Reagan, Military Science and Tactics

Lieutenant Colonel John 8. Shapland, Military Science and Tactics

Major John P. Cox, Military Science and Tactics

% arvey Evans, Naval Architecture and Marine Engineering
ernard T. Feld, Physics

David H. Frisch, Physics

To Assistant Professor:

Major Charley W. Haynes, Military Science and Tactics
Roland F. Beers, Jr., Biology

Myles Maxfield, Biology

Cyril C. Hermann, Business and Engineering Administration
Robert G. James, Business and Engineering Administration
George B. Baldwin, Economics and Social Science
Elspeth D. Rostow, Economics and Social Science
Charles W, Adams, Electrical Engineering

Ernest J. Angelo, Jr., Electrical Engineering

Rudolph J. Cypser, Electrical Engineering

Leslie H. Fishel, Jr., English and History

James G. Kelso, English and History

Robert L. Koehl, English and History

Arthur Mann, English and History

Samuel A. Goldblith, Food Technology

John T. R. Nickerson, Food Technology

William H. Dennen, Geology and Geophysics

George H. Allen, Graphics

Steven A. Coons, Graphics

John A. Clark, Mechanical Engineering

I-Ming Feng, Mechanical Engineering

Erwin G. Loewen, Mechanical Engineering

J. Lowen Shearer, Mechanical Engineering

Tau-Yi Toong, Mechanical Engineering

Clyde M. Adams, Jr., Metallurgy

Earle R. Marshall, Metallur%y

George E. Condoyannis, Modern Languages
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APPOINTMENTS

Professor:
Eli Shapiro, Industrial Management
Laurens Troost, Naval Architecture and Marine Engineering
Captain James M. Hicks, Naval Architecture and Marine Engineering
Visiting Professor:
Ewart R. H. Jones, Chcmistrﬁ (one term)
Louis B. Wetmore, City and Regional Planning (one year)
Ralph Barton Perry, English and History (one term)
Sir Richard Livingstone, English and History (one year)
Cornelis B. Biezeno, Mechanical Engineering (one term)
Jan T. G. Overbeek, Metallurgy (one year)
Carl W, Wagner, Metallurgy (one year)
Associate Professor:
Paul E. Sandorff, Aeronautical Engineering
Assistant Professor:
Theodore Pian, Aeronautical Engineering
Jan R. Schnittger, Aeronautical Engineering
Captain Edgar W. Nichols, Air Science and Tactics
Captain William J. Sullivan, Air Science and Tactics
Richard Filipowski, Architecture
Richard C. Sanborn, Biology
Miron J. Gordon, Business and Engineering Administration
g: n R. Summerfield, Business and Engineering Administration

aniel F. Fairbanks, Chemical Engineering
William McC. Siebert, Electrical Engineering
David C. White, Electrical Engineering
Roger Williams, English and History
Thomas A. Staudt, Industrial Management
Kenkichi Iwasawa, Mathematics
Ralph A. Burton, Mechanical Engineering
Arthur A. Fowle, Mechanical Engineering
Shih-Ying Lee, Mechanical Engineering
Robert D. Tyler, Mechanical Engineering (exchange)
Major Vincent Gangemi, Air Science and Tactics
Major Franklin B. Moon, Military Science and Tactics
Robert A. Satten, Physics

Felix Villars, Physics
LEAVES OF ABSENCE ‘
Professors Stanley Backer, Roland F. Beers, Jr., Karl W. Deutsch, Harold A. Freeman
Albert G. Hill, Murray P. Horwood, Kevin A, Lynch, Rene H. Miller, G. E. Valley, Jr.,
Walter G. Whitman, John Wulff
Associate Professor Robert J. Van de Graaff
Assistant Professors Seibert Q. Duntley, Ralph Rapson
‘ RETIREMENTS
John W. M. Bunker, Dean of the Graduate School
(Remains on staff on a part-time basis as Special Adviser to the President)
Professor Lawrence B. Chapman, Department of Naval Architecture
Professor Jerome C. Hunsaker, Department of Aeronautical Engineering
(Remains on staff on a part-time basis as Lecturer in Aeronautical Engineering)
RESIGNATIONS
Pfo{e.r:or: Richard M. Bissell, Captain Guy Chadwick, Ivan A. Getting, Major Thomas
U. Lineham, Charles W. MacGregor
Associate Professors Duncan S. Ballantine, Zdenek Kopal
Assistant Proft.r:or.rlgohn A. Beckett, E. Arthur Boyan, Nils Christensen, Bernard
Cousing, Benjamin Dasher, Robert H. Eustis, James E. Forbes, Edward R. Funk,
{(acob M. Geist, Robert B, Green, Nicholas Grossman, James M. Ham, Robert W.
ennedy, John G. Linvill, Roy McKissick, David A. Mooney, Harold C. Schweinler,
H. Rush Spedden, Lieutenant Colonel John R. Thompson, Captain Floyd Traynham,
Francis E. Vinal, Captain Horatio C. Sexton
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IN MEMORIAM

During the past year the Institute suffered the loss through
death of the following members of the Corporation and Faculty
who served the Institute with great distinction and public spirit.

LAMMOT DU PONT, ’or

(October 12, 1880~July 24, 1952)
Emeritus Life Member, M. I. T. Corporation, since August, 1951. Life member
of the Corporation 1934-1951. Term member of the Corporation 1928-1933. Active
on the Committee of Membership as well as on Departmental Visiting Committees
in Chemistry, Chemical Engineering, Civil Engineering, Hygiene, Biology, and the
Division of Industrial Cooperation. .

JAMES ROBERTSON JACK

(March 30, 1866-January 6, 1952)
Emeritus Professor of Naval Architecture and Marine Engineering since 1936. Pro-
fessor of Naval Architecture and of Naval Architecture and Marine Engineering,
1919-1936. Director of the Nautical Museum, 1924-1936. Dean of Navy Students,
1923-1936. In charge of the Department of Naval Architecture and Marine Engi-
neering, 1920-1936. Largely responsible for the Institute’s Nautical Museum.

ROBERT K. LAMB

(May 17, 1905—August 26, 19%2)
Lecturer in the Department of English and History since 1950. Research Associate
in Economics and Instructor in English and History, 1948-1949. While at M. I. T.,
made notable contribution to the thinking in respect to the integration of the humanities
and social science disciplines.

JOSEPH SHIPLEY NEWELL, ’1g9
(August 10, 1897-May 5, 1952)

Secretary of the Faculty and Executive Officer of the Department of Aeronautical
Engineering since 1946. Professor of Aeronautical Structural Engineering since 1939.
Associate Professor 1930-1939 and Assistant Professor 1929-30 of Aeronautical Struc-
tural Engineering. Assistant Professor of Structural Engineering, 1928-1929. Assist-
ant in Civil Engineering and Instructor in Civil Engineering, 1920-1928. While at
M. L. T., originated certain standard methods of stress analysis used by the aircraft
industry during World War II.

CHARLES ADRIAN SAWYER, JR., ’o2
(August 19, 1881-January 29, 1952)

Term Member, M. 1. T. Corporation, since 1950. President, M. L. 'T. Alumni Associ-
ation and ex-officio member of the Corporation, 1949-1950. Vice President, Alumni
Association, 1935-1937. Member Executive Committee, Alumni Association, 1932~
1934. Member Alumni Council 1932~1944. Active on the Audit and Budget Com-
mittee. On the Alumni Fund Board since 1949. Assistant in the Department of
Mining and Metallurgy, 1902-1903.

DONALD CHARLES STOCKBARGER, ’19

(October 19, 1895-February 23, 1952)
Associate Professor of Physics since 1935. Assistant Professor of Physics, 1927—19_315.
Instructor in Physics, 1923~1927. Assistant in Physics, 1920-1923. Whileat M. I. T.,
developed the first optically usable, laboratory-grown fluoride crystals ever obtained.
Alsci developed apparatus and a method for growing sodium nitrate crystals of optical
quality.

GEORGE BOOKER WATERHOQUSE

(May 25, 1883-May 10, 1952)
Emeritus Professor of Process Metallurgy since 1945. Professor of Process Metallurgy,
1939-1945. Professor of Metallurgical Production, 1937-1939, Professor of Metal-
lurgy, 1922-1937. While at M. I. T\, carried out distinguished work in iron and steel
research and served as a consultant to industry and government.



Reports of the
Deans of the Schools

School of Engineering

Tms revort on the School of Engineering represents a change
from the past practice of submitting only annual reports from each
of the several Engineering Departments. For this reason, and
because the Institute has agreed that I might relinquish my post
as Dean in order to teach, this will be my first and last report on
the School of Engineering. Under the circumstances, it may not
be inappropriate for me to touch upon some of the developments
of the post-war years, and not confine my report to the year
1951-1952.

Three important changes in the School of Engineering have
occurred during the last twenty years: the instruction in engi-
neering has become solidly based on science rather than empirical
engineering practice; the graduate program has been greatly
strengthened and expanded; and the research activities have
increased many fold. The last two changes have been accelerated
greatly during the post-war years: the graduate program in engi-
neering is now the most substantial in this country, and the research
efforts of the School constitute the largest diversified program
of engineering research and development among educational
institutions.

UNDERGRADUATE INSTRUCTION IN ENGINEERING
Faculty members in Engineering have joined with those of
the other Schools in an intensive study of the problems of engineer-
ing education. Stimulated by the report of the Committee on
45
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Educational Survey in 1949, this study has been spearheaded by
the Committee on Undergraduate Policy, headed in turn by Pro-
fessors Walter G. Whitman and John A. Hrones of the School of
Engineering. During the last three years, every curriculum in
engineering has been revised to provide better arrangement of
options, more provision for flexibility through electives, two new
co-operative curricula, modernization of content, more effective
presentation of the engineering method, and additional replacement
of empirical by fundamental material. After a lapse during the
war, individual theses or similar assignments are again required
of all undergraduates. The replacement of stereotyped subjects
of instruction by comprehensive engineering projects has been given
much study, and several educational experiments along this line
have been carried out this year. These generally involve student
participation in small groups and are intended to provide training
in the methods of attacking real engineering problems, even at the
sacrifice of some coverage of subject matter. The development
of this project type of engineering education requires great skill
and imagination on the part of the staff, but, if successtul, may
prove to be the first fundamental improvement in the general
pattern of engineering education in this century.

The School has been under great pressure to include more
material of all kinds in the four-year curriculum — more basic
sciences, more general education, and more of modern develop-
ments in technology, as well as the addition of various special
subjects. Iam convinced that the real needs can be met by improved
methods of instruction and by skillful selection of material, and
that the undergraduate program need not be extended to five or
six years. The large majority of our undergraduates go on to
successful careers in industry after receiving the Bachelor’s degree
in four years; a strong graduate program is available for those who
wish to study in a specialized field at an advanced level.

The new program in general education involves a four-year
planned sequence of non-vocational subjects in the fields of eco-
nomics and the humanities. The development of this program,
which is such an enormous improvement over the smérgasbord

“general studies’ of the forties, has been strongly supported by
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the Engineering School. The revised engineering curricula allot
sixteen to twenty per cent of the total time to the humanities.
The typical engineering curriculum at M. I. T. now includes sub-
jects in the fields of English, history, economics, psychology, and
music, plus elementary mathematics, physics, and chemistry, which
total the equivalent of two full years of a college curriculum as
followed by liberal arts students who are at all interested in science.

GRADUATE INSTRUCTION IN ENGINEERING

The development of the graduate program in engineering is
indicated by the following chart, which shows the number of
graduate degrees in engineering by five-year periods since 1921.
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The steady upward trend from 1922 to 1941 is apparent; the sharp
increase from 1947 to 1951 largely offsets the war-time dip, and
continues the trend. In spite of the decrease in total enrollment
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during the past year, the graduate enrollment would increase
substantially if strict quota controls were not maintained for most
Departments. During each of the last two years, the M. L. T.
total of graduate degrees has been approximately two-thirds the
number of Bachelor’s degrees.

The magnitude of our graduate program is made evident by
the figures in the following table, which shows our rank among
United States schools in number of graduate engineering degrees,
and the percentage of total United States graduate engineering
degrees granted by M. I. T. Engineering Departments.

M. 1. T. Graduate

M.I.T. Rank Degrees as Per Cent

Department Among U. S. Schools  of U. S. Total (195I)
Aeronautical Engineering........ Second 14.6
Chemical Engineering........... First 10.9
Civil and Sanitary Engineering. . . . Fourth 4.7
Electrical Engineering........... First 10.2
Mechanical Engineering. ........ First 7.8
Metallurgy. .................... First 13.3

Naval Architecture

and Marine Engineering....... First 89.0

In 1951, M. I. T. granted 9.7 per cent of all graduate degrees in
engineering in the United States.

ENGINEERING RESEARCH

The research program of the School of Engineering, largely
supported by government contracts, has increased rapidly during
the post-war years to its present rate of some $13,000,000 per
year, excluding the Lincoln Project. Following general Institute
policy, the work is carried out in the departmental laboratories
under the immediate supervision of members of the teaching
faculty. The demand for our services has been so great that, in
most instances, we have been able to choose problems of a basic
nature that support the educational programs of the Departments.
Three or four of the larger development projects account for more
than half of the dollar volume, but the very large majority of the
projects support graduate students in research of a publishable and
basic character. The objective has been a live and productive
research program, serving primarily to strengthen the educational
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program in engineering, and this has been largely achieved. The
result is a place where students may study engineering in an
atmosphere of real engineering accomplishment, under teachers
who are themselves leaders in the development of new theories,
new engineering concepts, and new devices. More than most
engineering schools, M. L. T. provides the essential factor in
engineering education — an atmosphere of creative accomplishment.

THE PROBLEM

The rapid growth of both graduate education and the
research program have presented a serious problem of critical
importance to the Institute’s future. We run a real risk of becom-
ing a graduate school and research institute, without plan or wish
to do so. We have, in fact, about reached the half-way point.
The pressures are great, and each step along the way is tempting.
We refuse admission of graduate students who appear to show
greater professional promise than undergraduates whom we admit.
Research contracts, staff appointments, fellowships, and scholar-
ships provide graduate assistance in excess of the total graduate
tuition; undergraduate scholarship funds amount to less than ten
per cent of total undergraduate tuition. Even though the Admin-
istration does its best to reward good undergraduate teaching, the
successful research scholar or graduate teacher is moreapt to attain
the prestige and to receive the recognition from his professional
colleagues. We have staff members, including some of the best
teachers, whose special competence is deemed essential to the
success of important military research; these men are under con-
tinual pressure to devote less time to teaching and more to research.
Proper balance between undergraduate education, graduate instruc-
tion, and research must be maintained if the undergraduate school
is to thrive, as it must. Pressures to emphasize graduate study
and research come from without; we must develop our own pres-
sures to maintain and develop the best possible undergraduate
program. The enthusiastic approach of the staff to the problem
of undergraduate engineering education during the last year has
been most encouraging, but this enthusiasm must continue at a
high level lest the proper balance between our three main activities
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be upset and we become an institution devoted entirely to graduate
training and research.
STAFF

New department heads have been appointed during the past
year in three of the ten Engineering Departments. Professor Gordon
S. Brown has been named head of Electrical Engineering, succeed-
ing Professor Harold L. Hazen, who has become Dean of the
Graduate School. Professor Chatles S. Draper replaces Professor
Jerome C. Hunsaker, who has retired from the headship of the
Department of Aeronautical Engineering. Professor Laurens
Troost has accepted the post as head of the Department of Naval
Architecture and Marine Engineering, succeeding Professor Edward
L. Cochrane, who becomes Dean of the School of Engineering.
Both Professor Brown and Professor Draper are long-time faculty
members; Professor Troost comes from the Netherlands, where he
has been head of the Dutch Model Basin at Wageningen, and
Professor at Delft. Professor Cochrane has been on leave for two
years as head of the U. S. Maritime Authority in Washington;
during his absence, the Department has been ably administered
by Professor George C. Manning as acting head. Professor Walter
G. Whitman continues on leave from the Institute as Chairman
of the Research and Development Board, Department of Defense,
with Professor Edwin R. Gilliland serving as acting head of the
Department in his absence.

Except for retirements, there have been few recent changes
in the senior faculty group. Professor Manson Benedict is now
on full-time duty, and the new graduate program in Nuclear Engi-
neering will be in full swing during the coming year. Captain
James Hicks, U. S. N., has replaced Captain Guy Chadwick as
Commander, Naval Administrative Unit, M. I. T., and Professor
of Naval Engineering. The Department of Electrical Engineering
will soon appoint the first Webster Professor of Electrical Engi-
neering, under an endowment given the Institute by the Edwin S.
Webster Foundation.

Partly as a result of the Fulbright program of exchange of
scholars with foreign countries, the School has had an increasing
number of visiting professors and guests. During the last year
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there have been approximately thirty of these visitors. This does
not count the increasing number of post-doctorate research workers,
of whom there were fifteen in the Metallurgy Department alone.
Exchange of our own staff with English and Dutch protessors
continues, especially in Mechanical Engineering. Under a new
plan, some of the co-operative students in Electrical Engineering
(Course VI-A) now get part of their plant experience with firms
in England and Sweden.

The over-all size of the Engineering faculty has now been
stabilized for some three years, and the fourteen per cent decrease
in enrollment from the peak of four years ago has permitted a
muchneeded easing of the teaching loads. I am convinced that
the Engineering teaching staff is stronger than it has ever been,
and that it represents the School’s most important asset. The
large enrollment of mature graduate students in the immediate
post-war years gave the Departments an excellent opportunity to
select the best young engineers for junior staff positions, and the
calibre of the younger faculty members is now quite outstanding.
This development has actually created something of an embarrass-
ment, since limitations on the tenure staff have made it impossible
to retain highly qualified and competent younger staff members.
The assistant-professor group has largely come to recognize the
situation and to accept temporary faculty appointments for the
experience and as spring-boards to industrial and other teaching
positions. The available new tenure posts are so few that no
stigma should be attached to leaving the faculty after temporary
service. The further development of this attitude will benefit
both the Institute and the individual junior faculty members.

FACILITIES

The Hydrodynamics Laboratory, dedicated a year ago, is now
in full operation, and is proving to be a major addition to the
School’s facilities. A large research program is under way, and
equipment for instruction and research is being constructed over
a two-year period. The associated ship model towing tank has
been completely instrumented and represents a versatile teaching
and research tool for naval architects.
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The Metals Processing Laboratory has been completed and
dedicated during the year. This new 60,000-square-foot build-
ing, provided through the generosity of Mr. Alfred P. Sloan, Jr.,
now houses the teaching and research activities of the Departments
of Metallurgy and Mechanical Engineering in metal forming,
welding, foundry, powder metallurgy, metals cutting, and
machine tools. It is perhaps the finest facility of its kind in the
country.

The new Transonic Wind Tunnel serves to bridge the gap
between the subsonic Wright Brothers Wind Tunnel and the
M. L. T.-operated Naval Supersonic Wind Tunnel, providing excel-
lent test facilities for air speeds in the vicinity of the velocity of
sound. Built with funds accumulated from the use of the Wright
Brothers Tunnel for industry, it uses the Wright Brothers Tunnel
as a blow-down tank for air supply.

The new Combustion Laboratory has been completed,
financed jointly by M. L. T. and the Navy. This provides splendid
teaching and research facilities for many aspects of combustion,
especially high output combustion at high air speeds. The equip-
ment is of sufficient size to permit research on 6-inch ram jets at
speeds up to twice that of sound and at simulated altitudes of
70,000 feet.

Major space changes and renovations now under way will
provide improved facilities for several Engineering Departments.
Electrical Engineering and Mechanical Engineering will have
greatly improved and consolidated quarters for classrooms, offices,
and laboratories. The total of these space changes means as much
to the School as a sizable new building.

RESEARCH ACTIVITIES

As mentioned earlier, the research program of the School is
planned with the principal purpose of providing the creative
atmosphere so essential to good engineering education. Literally
hundreds of research projects are under way in the several Depart-
ments, and it is not possible to give more than a brief mention of
a few of the more significant.

The 2,000,000-volt Van de Graaff accelerator has been
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employed in a regular program for the treatment of cancer patients,
with highly promising results in a number of the 300 cases of
deep malignant tumors treated during the year.

After several years of development and construction, the
Whirlwind digital computer has reached the mature status of a
highly productive facility. Much of the machine time is devoted
to urgent military problems, but some 200 of the 680 operating
hours during the year were available for complex engineering
problems such as oil reservoir depletion, fluctuation of weather
radar echoes, optimum programs for strip-mining, and various
scientific problems presented by staff and students. Industrial
concerns, especially oil companies, have shown increasing interest
in the machine’s potentialities.

A pilot model of a servo-controlled milling machine has been
completed and has aroused great interest. This prototype provides
tully automatic numerical control of all motions of a 60-inch by
30-inch by 15-inch vertical milling machine, and is capable of
cutting complicated shapes as directed by information supplied on
a punched tape. It seems probable that this development may
have wide application, especially in the aircraft industry.

The Institute’s classified guided missile project (Meteor) has
been very active, with important developments in several of the
missile components. The control of the over-all project, including
the associated industrial contractors, has been relinquished in
order that we may concentrate on the development of missile
components of advanced design, the integration of these into the
guidance system, and the supporting research in related fields.

The large Instrumentation Laboratory has reported substantial
successes in the development of precision fire control and naviga-
tional equipment, with emphasis on new gyroscopic devices and
organization of complete systems. Perhaps of most significance is
the development of a new and important class of gyros. It is
unfortunate that most of this work is classified, since several of
the Laboratory’s accomplishments are quite spectacular.

The Aeroelastic and Structures Laboratory has continued its
diversified research on the dynamics of aircraft structures, and has
become a recognized center for work in this field. The instruction
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in related subjects has been greatly strengthened by the fact that
the instructors are also active research project supervisors.

The structures group in Civil Engineering has continued its
active program of research on the effect of atomic blasts on struc-
tures and has become an authoritative center of information in this
area. The program has involved instrumentation of test structures
at bomb tests in Nevada and in the Pacific and the analysis of the
resulting data.

The research program in soil chemistry, starting with a project
on soil solidification for the Corps of Engineers, has led to other
studies of chemical treatment of soils which show promise of wide
application in the preparation of ground for building foundations,
the reinforcing of oil wells, and the flocculation of chemical
precipitates prior to filtration.

The research output of the Department of Metallurgy has
continued at a high level, with a diversified program of fundamental
research problems, including only one large ‘“‘project.”” The
research publication record since the war has been quite outstand-
ing, and the Department’s professional prestige has reached a new
high. Among recent accomplishments have been new high-
temperature alloys of exceptional promise.

Strong research programs in metal cutting and lubrication
have been developing in Mechanical Engineering since the war.
These have now been expanded to cover the physics of grinding,
wear, and cavitation, including cutting, grinding, and wear of
titanium. Research on materials has also been expanded to cover
the physical basis of the engineering properties on non-metals,
including high polymers, glass, ceramics, textiles, and wood.
Liquid helium is now available on a large scale, making it possible
to study the properties of metals at very low temperatures.

A new loud-speaker developed during the year shows promise
of Tepresenting a major contribution. Employing several small
inexpensive speakers, it makes h1gh—ﬁdehty sound reproduction
possible with relatively inexpensive equipment and appears to
have wide application for radios and record players.
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MISCELLANEOUS ACTIVITIES

More than most engineering faculties, the Institute’s staff
members are called upon to provide various services to govern-
ment, national societies, and non-profit institutions. These
services, provided without compensation, represent a substantial
contribution to the national welfare on the part of the Institute.
An example is the participation in the Engineering Education
Mission to Japan by four of the engineering faculty. This mission
spent the summer of 1951 in an intensive discussion of engineering
education with Japaneseeducators at six Japanese university centers
and led to the founding of the Japanese Society for Engineering
Education. No accounting of these miscellaneous staff activities
has been attempted, but it seems probable that the total staff time
devoted to pro bono publico services represents an Institute contri-
bution of the order of one million dollars annually. The result,
however, is a faculty with a professional and national perspective
which makes the Institute unique.

Tromas K. SrErwoop

School of Science

A HE T1vE of the organization of the School of Science in 1932,
its Departments functioned primarily as service groups that pro-
vided the courses needed for the scientific training of professional
engineers and were only secondarily concerned with the profes-
sional education of scientists. While the former function is still
important the latter now predominates, and the school produces a
sizable fraction of the physicists, chemists, mathematicians, and
food technologists of the country. Its contributions in the fields
of biophysics and biochemistry, and in geology and geophysics,
are rapidly being increased. Since the war, a large increase has
taken place in the enrollment of major students, both graduate and
undergraduate, in most of the Science Departments.
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Research activities of the School are now at an all-time high
and are probably close to the maximum level that can be maintained
by the present staff with the proper balance of educational and
investigative function. Able scientists can only be produced close
to the front lines of scientific effort, but constant vigilance must
be exercised to insure that research remains a means to the ends
of education, rather than being predominantly an end in itself.
While many government-supported research projects have been
undertaken, most of those accepted by the Science Departments are
fundamental in character and contribute much to the educative
process.

It is a continuing policy of the Science Departments to review
frequently all curricula and course contents, but, during the past
year, special attention has been given to problems of undergraduate
instruction. Professor Sanborn C. Brown of the Department of
Physics made a tour of teaching laboratories in other universities;
his report, containing suggestions for the improvement of the
laboratory instruction of large classes, has been of great value to
all Departments. The undergraduate science curricula in general
have been made the subject of especially thorough study as a result
of the activities of the Survey Committee and the Committee on
Undergraduate Policy.

Two new department heads were appointed during the year.
Professor Bernard C. Proctor, Director of the Prescott Laboratory
of Food Technology, now becomes head of the Department of Food
Technology, of which he had been acting head for the past year.
Professor Nathaniel H. Frank is the new head of the Physics
Department, succeeding Professor John C. Slater, who becomes
Institute Professor and Harry B. Higgins Professor of the Solid
State.

BIOLOGY

Much thought has recently been given in this Department to
the organization of the teaching program at the graduate and post-
doctoral levels in the fields of biophysics and biochemistry. A
staff committee has been appointed to make a thorough study of
the content of biophysics and of the best way of offering advanced
training in this field. Following the recommendation of the
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Visiting Committee, and of a special ad hoc committee, that
emphasis on biochemistry at the Institute should be increased, a
Division of Biochemistry has been set up within the framework
of the Biology Department to assume charge of all teaching in
biochemistry and to undertake an active program of research in
modern biochemistry. Dr. John M. Buchanan, now Professor of
Physiological Chemistry at the University of Pennsylvania, has
been appointed Professor of Biochemistry in charge of the new
Division. This program is scheduled to get under way at the
beginning of the academic year 1953-1954.

The Department’s program has always had a close relationship
to medicine and medical research. This year, almost three-quarters
of the undergraduates in the Biology Department were premedical
students. Special efforts are made to help in their guidance and
orientation while at the Institute; the placement of these students
in medical schools has been very high, and their performance has
been excellent. Eighteen post-doctoral medical Fellows were in
residence during the year, of whom nine were candidates for the
Ph.D. in biophysics or biochemistry in addition to the M.D. degree
already obtained. To assist in the training of these pre-professional
and professional medical students, two new Assistant Professors
were appointed: Dr. Myles Maxtfield who, in addition, taught the
second-term subject in biophysics during the present year; and
Dr.RolandF. Beers, Jr., who was also assigned to supervision of the
laboratory teaching in elementary biochemistry. Professor Richard
C. Sanborn, a specialist in the biochemistry and physiology of
insects, was appointed Assistant Professor of Zoology in charge
of the teaching of elementary biology.

During this year, a generous grant of The Commonwealth
Fund in support of the post-doctoral medical training program
became operative. Research in the Department along basic lines
of physical and chemical biology continued active. Several very
interesting symposia were held, including a fruitful conference on
microspectroscopy of cells under the sponsorship of the United
States Public Health Service.

The splendid new Dorrance Laboratories of Biology and Food
Technology will be ready for occupancy shortly after the opening
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of the Fall Term. This added space and modern equipment will
not only greatly facilitate the Department’s present program but
will permit planned expansion, as in the field of biochemistry, to
which the sixth floor of the new Laboratories will be devoted.

CHEMISTRY

During the past year, the series of staff seminars held during
the preceding year was continued with participation by nearly a
dozen foreign scientists of great distinction. Continuing the
program of inviting outstanding chemists from other universities
to lecture at the Institute, Professor Ewart R. H. Jones of the
University of Manchester has been appointed as the first Arthur D.
Little Visiting Professor in Chemistry, and will present a series
of twenty lectures in the Fall Term of 1952.

The teaching and research program of the Department con-
tinues very active. A new advanced subject in the chemistry of
natural products was offered last year for the first time by Professor
George H. Buchi. A committee was assigned to study the revision
of the undergraduate and graduate curricula in physical chemistry.
The number of graduate students registered for advanced degrees
in the Department continues at an all-time high, in spite of the
decreased undergraduate and graduate enrollment in chemistry in
the country as a whole.

FOOD TECHNOLOGY

Through the co-operation of various industrial organizations,
our equipment for instruction in food technology and biochemical
engineering has been augmented and improved during the past
year in preparation for the move into the new Dorrance Labora-
tories. Of special significance are the refrigeration facilities just
completed in the new building, which were provided as a nucleus
for a low-temperature food research laboratory by several outstand-
ing cold-storage warehouse companies. A small building was
erected during the year to house the Cobalt-60 radiation source
provided by the U. S. Atomic Energy Commission for research
projects conducted in the Department relating to food sterilization.
New research projects dealing with this subject have been initiated
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during the year for both the Navy and the Army Quartermaster
Corps.

The activities of the Department relating to biochemical
engineering have been expanded appreciably during the past year
under the directorship of Professor Cecil G. Dunn. Continuing
research activities include work on the chemical and physical
examination of food flavors, on the effect of the radiation and
dehydration techniques on deterioration of food products, and on
the metabolism of deuterium-labeled fatty acids.

A number of symposia were held during the year, including
an outstanding one on food sterilization, and staff members
participated in a conference on the same subject held at the Brook-
haven National Laboratories. A very successful summer program
in food technology was given for persons in industry.

Two new Assistant Professors, Dr. John T. R. Nickerson and
Dr. Samuel A. Goldblith, were added to the Department during
the current year. Dr. Charles N. Frey, an outstanding research
director in the food industries, was appointed a Special Lecturer.

The year was marked by the election of Professor Bernard E.
Proctor as President of the Institute of Food Technologists.

GEOLOGY AND GEOPHYSICS

In March, 1952, Course XII was authorized to change its
name from Geology to Geology and Geophysics, and the Department set
up two separate courses: Course XII-A, Geology, and Course
XII-B, Geophysics. These changes were made because of our
increasing emphasis on Geophysics, and students now enrolled in
Course XII are about evenly divided between the two fields.

The fourth Summer Camp in Geology at Crystal Cliffs, Nova
Scotia, was highly successful with Professors Walter L. Whitehead
and Roland D. Parks in charge. A new summer program supple-
menting that of the Nova Scotia Field Station was set up in co-oper-
ation with a large geophysical exploration company, whereby
senior and graduate students in geology and geophysics can be
given full-time summer employment in one of thirty geophysical
held parties. Fourteen Course XII students took advantage of
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the plan during the past summer, and similar arrangements with
this company and others may be made in future summers.

In addition to several new sponsored research projects
supported by various government agencies, the Department
started a new program of research on seismic responses utilizing
auto-correlation analysis, a joint project with the Department of
Mathematics. The program of coal research sponsored by the
Nova Scotia Research Foundation continued under the supervision
of Professor Whitehead.

Professor Louis H. Ahrens was given a term’s leave of absence
to work in South Africa under the sponsorship of the Carnegie
Foundation.

MATHEMATICS

The average number of students enrolled in mathematics
courses for the past few years has been stable at about 45 per cent
of the student enrollment of the Institute, but increasing numbers
of upperclassmen and graduate students are taking advanced subjects
in mathematics. The increased teaching load coming at the more
advanced level has raised the problem in the Department of pro-
viding competent teachers without either depriving the freshmen
and sophomores of contact with senior staff members or cutting
down on the advanced professional subjects of instruction. Two
policies adopted by the Department, of utilizing the lecture system
in subjects for upperclassmen, and of de-emphasizing routine teach-
ing in the Summer Session, are helping to resolve this problem of
increased teaching load.

To meet the needs of freshmen with unusual aptitude and
interest in mathematics, the special program in first-year calculus
available in recent years has been expanded to include more
advanced calculus subjects.

It has been found that the special C. L. E. Moore Instructor-
ships set up by the Institute play a highly significant part in
graduate teaching and research. The policy of inviting prominent
mathematicians from other institutions for special lecture series
has been continued. Professor Mark Kac of Cormell University
was Visiting Professor during the Summer, and Professor James
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Dugund;i of the University of Southern California and the Institute
for Advanced Study was a Research Associate in the Spring.

Professor William T. Martin was absent on leave during the
year for research at the Institute for Advanced Study in Princeton,
and during his absence Professor Norman Levinson was Acting
Department Head. Professor Norbert Wiener spent the Fall
Term in France and the Spring Term in Mexico.

PHYSICS

Major changes in the undergraduate teaching of the Depart-
ment consisted of the introduction of the revised versions of the
elementary physics subjects taken by all Institute students described
in last year’s report. Further reorganization and synthesis of
these subjects has been undertaken under the supervision of Pro-
fessor Hans Mueller in the case of freshman subjects, and Professors
Sanborn C. Brown and Francis Bitter in the case of the sophomore
subjects.

The large number of students taking elementary laboratory
instruction in physics, totaling some 1,400 during the past year,
presented an extraordinarily difficult problem. A special com-
mittee set up in the Department initiated the study of this problem
at the beginning of the academic year, and this committee, acting
on Professor Brown’s report based on his nation-wide tour of the
larger schools which face similar situations, has evolved a definite
long-range program for the continuing improvement of the labora-
tory instruction. Professor Brown has assumed responsibility for
all undergraduate physics laboratories, and has initiated an impor-
tant program of modernization and improvement of the lecture and
laboratory equipment.

The third- and fourth-year physics curriculum is now under
careful scrutiny and, during the coming year, the Department will
embark on needed revisions. This study is of particular importance
because of the rapidly increasing number of non-physics majors
who are studying modern physics at this level.

The over-all size of the student body majoring in physics
continues to make the Department one of the largest and most
rapidly growing in the Institute as well as in the country. Because
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of staff limitations, the Department has been forced to reduce the
number of graduate admissions for the coming year to bring about
a decrease of ten per cent in the number of physics graduate
students.

The research program of the Department continues strong
and active. A major part of this activity is carried on in the
Acoustics Laboratory, the Electronics Laboratory, the Laboratory
for Nuclear Science, and the Spectroscopy Laboratory.

The Department suffered a great loss in the sudden death of
Professor Donald C. Stockbarger on February 23, 1952, a loss
which is being felt keenly by all the staff and students who came
into contact with him. The first-term junior laboratory which
provides instruction in experimental techniques of physics stands
as a monument to his memory, since this was his major teaching
effort in the Department.

The year marked the absence of seven faculty members on
various assignments. Professor John C. Slater was on leave at
the Brookhaven National Laboratories but has now returned with
a greatly augmented program in theoretical solid-state physics,
and he will supervise a large group of students and post-doctoral
investigators in this field. Professors Seibert Q. Duntley, Albert
G. Hill, George E. Valley, and Jerrold R. Zacharias were absent
on government assignments, and Professors Karl V. Ingard and
Robert J. Van de Graaff were given leaves of absence because of
special circumstances. The resignation of Professor Albert G.
Hill as Director of the Research Laboratory of Electronics has
been accepted to permit him to be appointed Director of the
Lincoln Laboratory.

A research program in Machine Computation, a joint effort
by the Departments of Physics, Mathematics, and Electrical
Engineering, has been initiated during the year under the direction
of Professor Philip M. Morse, and a sizable research group in this
domain has come into being. This group is carrying out studies
on problems of importance in connection with the operation of
high-speed computing machines.

A number of outside guest speakers have helped provide a
most satisfying series of colloquium talks, which were well
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attended by students and staff. The Department was host once
again to several meetings and conferences, including the M. I. T.
Conference on Physical Electronics, which was held as usual in
March under the able leadership of Professor Wayne B. Nottingham.
The summer session for secondary school science teachers, directed
by Professor Francis W. Sears and sponsored by the Westinghouse
Educational Foundation, had its fourth successful summer in 1952.

Some eight distinguished foreign investigators joined the
Department during the year, serving as research Guests forvarying
lengths of time.

The problem of adequate housing, which has become more
and more acute in recent years, has been somewhat eased for the
Department by the acquisition of new space.

Professor Morse was elected during the year as the first
President of the newly created Operations Research Society of
America. Professor George G. Harvey was appointed Executive
Officer of the Department.

George R. Harrison

School of Architecture and Planning

T Basic povicy of the School of Architecture and Planning con-
tinues to be that of educating its students in the role they will
be called upon to play as architects and planners in a changing
society and of equipping them with the basic intellectual tools
needed to become competent professionals.

Since the School is part of a technological institution, it
seems proper to emphasize, even more than has been possible in
the past, the technical aspects of the profession, especially the
meaning of structure and of modern building techniques; but we
will do so without forgetting that architecture is above all an
art, and as such it must fulfill a social need of very great importance
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to our nation. For this reason, the School intends to continue
making visual education one of the cornerstones of its general
humanistic policies, firm in its belief that an architect or a planner
must first learn to see, after which he may reach artistic maturity
only if he fully understands and accepts the technical implications
as well as the practical limitations of his task. To that end, the
School has tried as much as possible to give its students live
problems to solve — that is, problems where clients, site, and
soil conditions and all other requirements are real and not artifi-
cially manufactured. This will give them not only greater motiva-
tion, but an understanding of the totality of human experience.

It has been the school policy not to limit but rather to
encourage the members of its teaching staff to engage in private
practice, limited of course only by the time that they are expected
to devote to School and Institute duties; it is believed that this
policy has tended to prevent them from falling into the sterile
academic thinking that has cursed architectural education for so
many generations.

As another aspect of this same policy, the School has promoted
conferences and symposia whereby outside experts in various fields
have come to us for exchange of information and ideas on actual
architectural and planning problems. Last year, it organized or
participated in talks and conferences on the industrialization of
house construction, architectural acoustics, prestressed concrete,
shopping centers, regional planning, climate control, and other
topics.

Through these efforts and with other valuable work which
will be further promoted by the Bemis Foundation, the School
aspires to become a center of research and study, not only for its
students, but for the professions at large. Steps are now being
taken to promote the establishment of a Center for Urban Studies.
Already certain projects dealing with problems of industrial loca-
tion have been brought to us for study; others will follow. We
have confidence that such a center, drawing from the varied talents
of many disciplines both at Harvard and M. L. T., will be of
increasing value to the region and to our students.

In the past year, the Dean of the School has traveled exten-
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sively, having served on conventions, juries, and committees in
various parts of the country and made some eighteen speeches to
schools, professional societies, and M. L. T. alumni gatherings.
This was done for the purpose of strengthening the School’s
relations with the profession at large. In 1952, the Dean was
honored by election to the American Academy of Arts and Sciences;
he has served on the National Fine Arts Commission and as con-
sultant to the Cambridge School Building Committee, in addition,
of course, to serving as a member of M. I. T.’s Building Committee
and Chairman of its Long Range Planning Committee.

ARCHITECTURE

During the past academic year, enrollment continued at
previous high levels. Thirty-one students were awarded the
degree of Bachelor in Architecture and twenty the degree of
Master in Architecture.

A number of staff adjustments occurred during the year.
Professor Ralph Rapson continued on leave as consultant for the
Foreign Buildings Operations of the U. S. State Department,
primarily for the design of new embassy and consular buildings
for our government in European countries. Professor Robert W.
Kennedy resigned as of June, 1952. Mr. Ronald Gourley left in
February to serve as an exchange instructor in the Royal Academy
of Fine Arts in Copenhagen. Mr. Tage Gorm Hansen of the
Danish institution served the Institute as Instructor in Architectural
Design from September onwards. Mr. Thomas McNulty, Instructor
in Architectural Design, was during the year resident at the Uni-
versity of Venice, as recipient of a Fulbright award. Mr. Walter
S. Pierce returned in January from a Fulbright Scholarship and
served as instructor during the Spring Term. _

Mr. Serge Chermayeff, formerly director of the Institute of
Design in Chicago, was chief critic for fifth-year students during
the Fall Term. Mr. Enrico Peressutti, a distinguished young
architect of Milan, served an appointment as lecturer during the
Spring Term and contributed much in his remarkable teaching of
graduate students.
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Mr. Ronald Gourley, in partnership with Mr. Dan Kiley,
won first prize in a public competition conducted for the design
of a Memorial Student Union Building for the University of New
Hampshire.

During the year, two new travelling fellowships were offered,
thanks to the generosity of friends of the Department. Mr. Matthew
O. Goodwin, B.Arch. ’52, was awarded the Skidmore, Owings
and Merrill Fellowship, and Mr. John Rauma, M.Arch. 52, was
awarded the Emest A. Grunsfeld European Fellowship. In
addition to these awards, five graduating students and two alumni
were recipients of Fulbright awards.

A significant new development is promised in the offer and
acceptance of a grant from the F. W. Wakefield Brass Company
to assist the Department in establishing and maintaining a center
for the study of factors of the environment that contribute to the
process of seeing. The intention is to investigate problems of
illumination on a sufficiently broad basis to bring out the full
architectural implications of this aspect of environmental design.
The Department has formed a committee made up of Professor
Herbert L. Beckwith, Professor Parry Moon of the Department of
Electrical Engineering, and Mr. Carl M. F. Peterson, Superin-
tendent of Buildings and Power, with Professor Lawrence B.
Anderson as Chairman, to seek personnel and to guide this work.

The operation within the School of Architecture and Planning
of a Climate Control project, supervised by the Bemis Foundation
and staffed by Messrs. Victor and Aladar Olgyay, has been of
considerable interest and value to our students, some of whom have
worked on the project. Special events of the year include two
lectures by Mr. Naum Gabo in connection with his exhibition at
the Hayden Library, a series of lectures by Mr. Bernard Tomson
on “The Law and Engineering and Architecture,” a one-day
symposium on the Shoppers’ World in Framingham, and a series
of three lectures on modern structural thinking by Mr. Paul
Weidlinger.

CITY AND REGIONAL PLANNING

The Institute’s graduate Course in City and Regional Plan-

ning, which was established in 1935, is the second oldest in the
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United States, and its alumni represent over 25 per cent of the
total number from all schools combined. There are now at least
nineteen institutions of higher learning in the United States that
offer programs of graduate study leading to a professional degree
in the field of city or regional planning, twelve such programs
having been established during the past ten years. During this
same period, our graduate enrollment has remained at a high level,
while the number of candidates for the undergraduate degree has
remained small. Past recipients of this degree have performed
well in practice, and as only two other institutions offer a similar
program at the undergraduate level and the demand for planning
personnel far exceeds the number of professionally trained persons,
we must look elsewhere for an explanation of the low enrollment.
The relative newness of planning as an independent professional
field has undoubtedly been a contributing cause, discovery of
interest in the field frequently coming during the junior or senior
years of college. This raises the question as to whether professional
training in planning, because of the comprehensiveness of its scope,
should be confined to the graduate level or, alternatively, whether
more effort should not be made to inform both students and voca-
tional guidance officials in secondary schools of the opportunities
in the field. The Visiting Committee has asked the Department
to make a special study of this question during the coming
year.

Professor Frederick J. Adams has been on leave of absence
during the past year, having been awarded the Arnold W. Brunner
Scholarship by the New York Chapter of the American Institute
of Architects for a report on the Objectives and Scope of City
Planning. He has also been serving as Director of a Research in
Planning Education which is being sponsored by the Alfred
Bettman Foundation in co-operation with the American Institute
of Planners and the American Society of Planning Officials. The
purpose of this study is to evaluate the present status of professional
education in the field of planning in the United States and to make
recommendations for its improvement. It is expected that the
findings of this study will be published within the next few months.
Professor Adams has also been assisting the Housing and Town
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and Country Planning Section of the United Nations in the prepara-
tion of a bulletin on planning education, with particular reference
to the problem of professional training in the lesser-developed
countries.

Professor Lloyd Rodwin has spent the past academic year as
a Senior Lecturer in the Department of Civic Design at Liverpool
University, under a Fulbright award. He has been making a
special study on the New Towns Program in Great Britain in
addition to offering lecture courses in the field of Land Economics.
During his absence in England, Professor Rodwin’s seminars in
Housing and Land Economics at the Institute were conducted,
respectively, by Mr. Charles Abrams, well-known housing expert,
and Professor Leo Grebler of Columbia University.

Mz. Louis B. Wetmore, *36, Chief of the Planning Division
of the Rhode Island Development Council and former Director
of the Providence Redevelopment Agency, has been appointed
Visiting Professor of City Planning for the coming year to develop
a program leading to the establishment of a Center of Urban
Studies at the Institute, which had been recommended by a special
committee appointed by Dean Belluschi last year. Professor
Wetmore will also assist in the teaching of city planning design
during the absence of Professor Kevin Lynch, who has received a
Ford Foundation grant for a year’s research in the field of civic
design in Italy.

At the annual meeting of the American Institute of Planners,
held in Baltimore last April, Professor John T. Howard was elected
Vice-President and Professor Roland B. Greeley was reappointed
Managing Director of the Institute’s Journal. Two of the three
new members elected to the Board of Governors, Mr. John A.
Parker and Mr. Thomas J. Kent, Jr., are alumni of the graduate
course in this Department.

In addition to a number of visiting lecturers in city and
regional planning, special assistance in the courses in planning
design was given by Mr. Edmund N. Bacon, Director of the
Philadelphia City Planning Commission, and Mr. Arthur C.

Comey, well-known city planning consultant.
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ALBERT FARWELL BEMIS FOUNDATION

The Foundation completed its initial investigation of the
possibilities for research on the rationalization of mechanical
facilities in houses. The report on this investigation by Mr.
Harold Horowitz includes brief surveys of possible projects in
the fields of heating, sanitation, and kitchen equipment design.
In the heating field, a special report was made of research being
carried on in this country on the heat pump.

Work has proceeded throughout the year under contract with
the Housing and Home Finance Agency on ““Methods for Applying
Climatological Data in Dwelling Design, Site Selection and
Planning,” and the project is scheduled for completion in Sep-
tember, 1952. The Foundation also co-operated with the Agency
in its trial-run program of preparing procurement specifications
for mobile and demountable housing. Mr. Richard W. Hamilton
of the Foundation staff was one of a group of experts invited to
take part in the review of performance specifications for the
program and in the evaluation of proposals by private designers
for the construction of test units.

The Foundation again assisted the Department of Architecture
in the development of a special course in mass production tech-
niques in the building industry and sponsored a conference at the
end of the course. Thisyear, participants at the conference included
nationally-known builders and promoters of mass-produced and
prefabricated housing. The Foundation subsequently published
the conference proceedings and student presentations in a booklet
entitled Housing — Mass Produced.

Also published during the year was the Foundation’s Housing
Bulletin No. 2, which describes current housing research activities
in the Foundation and elsewhere in the Institute and provides a
means for interchange of information on an informal basis. The
Prefabrication of Houses, by Professor Burnham Kelly, was this year
included in the Library Journal’s annual list of 100 leading technical
books. Published in 1951, this book contains the results of the
Foundation’s survey of the prospects of industrialized housing in
the United States.
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The Foundation was host to the Housing Research Council
at its September, 1951, meeting, and to a team of French Building
Technicians whose visit was sponsored by the Mutual Security
Agency. It was awarded on December 29, 1951, the Certificate
of Cooperation of the Economic Cooperation Agency for previous
assistance to visiting teams of technicians. Other visitors during
the year included representatives of governmental and private
housing interests from Great Britain, Germany, Thailand, Den-
mark, Sweden, Australia, Japan, Belgium, and Columbia. Mr.
Stanley Woolmer, a Commonwealth Fellow from Singapore, used
the Foundation as his headquarters during a period of study in
the Boston area.

During the year, the Foundation became a member of the
Building Research Institute in the National Research Council.
Professor Burnham Kelly, Director, spoke to architectural and
planning groups in Boston, Providence, Buffalo, and Toronto, to
the New York Safety Council, and to the Ann Arbor Conference.
He continued to serve on the Housing Research Council, on the
Massachusetts Defense Council as a member of the Structural
Protection Committee, and as Chairman of the Dispersion of
Industry Committee of the Massachusetts Civil Defense Agency,
on the Housing Association of Metropolitan Boston as a Director,
and on the Commonwealth Housing Foundation as a Trustee.
He also served as a consultant to the National Security Resources
Board on defense housing problems and to Associated Universities,
Inc., to review for Project East Rlver the shelter and dispersal
aspects of civil defense.

PieTrOo BELLUSCHI

School of Humanities and Social Studies

Evexrs or ereaT mMporT to this School in 1951-1952 were:

1. Adoption by the Faculty of the entire new undergraduate
program in liberal education;
2. Inauguration of the Sloan School of Industrial Management;
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3. Organization of the Center for International Studies;
4. Establishment of the Psychology Section in the Department
of Economics and Social Science.

NEW CURRICULUM

Extensive curriculum changes in the humanities and social
-studies have been in various stages of planning and testing since
1946. More than a year ago, the Faculty accepted the principle
of a new curriculum to be required of all M. I. T. undergraduates.
All underclassmen now share a common two-year core course
planned to develop interest in and some capacity to think clearly
about human affairs and to expose each student to the variety of
disciplines which contribute to such a study. This exposure in
turn is expected to help the student to decide which of eight fields
he finds most exciting. He is then expected to choose that field in
which to concentrate most of his work in liberal education during
his upperclass years.

The Faculty adopted the underclass half of this program a
year ago. In the year of this report, the new program for upperclass
study was approved, to take effect in the Fall of 1952. Prepara-
tions for it were perforce serious and extensive. They were made
by a committee of the School under the able chairmanship of
Professor Robert L. Bishop of the Department of Economics and
Social Science.

The underclass curriculum is essentially the responsibility of
the Department of English and History. It remains under con-
tinuous revision, and we hope that it always will. Fun is often
poked at the academic pursuit of revising the curriculum. But if
revision is undertaken seriously, and if not only items of content
but also the more serious matter of the underlying philosophy are
challenged, gains are almost certain to ensue. Probably the
stimulus to the Faculty would alone justify frequent curricular
revision. It inevitably affects the tone of the teaching.

Principal revision this year was in the second semester fresh-
man subject. Professor William C. Greene, under grant from
the Carnegie Corporation, was relieved of teaching duties during
the first semester to devote full time to reorganization of this
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subject, which deals with the societies of Periclean Athens and
of Medicean Florence. To go with Athens in the Fifth Century B.C.,
published in 1950, Professor Greene prepared a new booklet,
Florence in the Renaissance, which has now been published by the
Technology Press.

Part of the new plan in the School calls for exhibitions in the
Hayden Gallery running concurrently with and explicitly related
to the subject matter of the core. With Professor Herbert L.
Beckwith and Mr. Edmund A. Bowles, Professor Greene prepared
an effective new Renaissance show. Much of the material used
in this show remains at M. L. T. for re-use.

Mr. Bowles, in his lectures on Greek and Renaissance art,
experimented again with the use of motion pictures. His experi-
ments with these potentially powerful and inadequately exploited
visual aids will be extended in the coming year. As the utility of
such aids becomes clear, we shall build a permanent collection of
the best ones. Perhaps the word ‘‘permanent” is dangerous.
Certainly no such collection can ever be permanent, proof against
continual obsolescence. The head of Nofretete may be immortal,
but the ways in which students may best first sense the intimations
of this immortality will not remain fixed.

Although the burden of changes in the core fell exclusively
on the Department of English and History, all the Departments
of the School felt the impact of the new upperclass plan. Under
this new scheme of concentration, each student can do a little
deep digging in a field of his liking instead of aimlessly and super-
ficially sampling dilute nectar from a variety of blossoms. Each
man is likely to do better work in a field that he has chosen as most
interesting to him. It is important that each student have a sub-
stantial further choice either among subjects within this chosen
field or, perhaps more importantly, among teachers. At the same
time, teachers now have the opportunity to teach subjects which
are close to their individual scholarly interests. Such subjects
permit them to use material which is currently engaging their
mature thought. When the subject is more alive to the teacher,
it is inevitably more interesting to the student as well. No matter
how devoted he may be, no imaginative teacher can be effective
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year in and year out with identical material or with material so
broad that his own particular experience can be made relevant
only by a violent tour de force.

The development of so many new subjects has naturally
required a great deal of time and some adjustments. Certainly
more adjustments will have to be made, some of the present offer-
ings will disappear, and some new ones will emerge. It is predict-
able that there will be disappointments and some confusion until
our students learn how to deal with a multiplicity of choice whjch
has previously not been their privilege or responsibility. But
no one seems to doubt that the final result will be substantially
superior to what we have previously done.

The offerings are described in detail in a new publication,
Liberal Education at M. I. T., which should be available almost
concurrently with this report. Only one of them seems to warrant
further comment here. This is in the Department of Modern
Languages.

We are a nation that has reluctantly inherited heavy responsi-
bilities throughout the world. For these responsibilities, com-
mand of and respect for languages other than English are likely to
suggest a challenge to our educational mores. We are a people
who have not been outstanding as linguists. Moreover, in the
past years and under the pressure of more “‘useful’” subjects, there
has probably been a decline in our secondary schools both in the
number of students who have studied foreign languages and in the
importance which has been attributed to such study. Indeed,
there are several signs that those who direct most university
courses of specialized study have little sensitivity to the true
significance of real command of another language

A small knowledge of a foreign language is soon forgotten.
The time spent on it is almost wasted. 1lf two or three years of
secondary school training are capped by two or more years of
university study, something like command can be obtained. And
once command is obtained, it will never really atrophy. This
practical value is supplemental to the other merits to be found in
studying the writings of great men in their own tongues and not
through the tongue of some translator.
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Accordingly, we were delighted to find that almost half of the
students entering M. I. T. had studied enough French or German
in secondary school so that they could, if they wished, continue
study of one or the other language at an advanced level. Moreover,
about half of them wanted to! We are setting out to make this
possible in two stages.

The Department of Modern Languages has added some
subjects in French and German literature so that the upperclass
cogcentration in literature can be undertaken in either of these
languages by those who are qualified.

A study is also under way that we hope will enable qualified
freshmen and sophomores to take their core curriculum in French
or German. There are difficulties but not impossibilities in this
plan, and it will take time to bring it about. But, if it can be
done, it seems clear that the students who elect this program will
be aiming a stone simultaneously at two important birds with a
reasonable probability of hitting both.

SCHOOL OF INDUSTRIAL MANAGEMENT

The establishment of the new School of Industrial Manage-
ment is bound to have a far-reaching effect on the School of
Humanities and Social Studies. This will be more clearly discern-
ible in the future. It ought to be beneficial. The most immediate
tangible effect has been the transfer of the Department of Business
and Engineering Administration from the School of Humanities to
the new School of Industrial Management. This has reduced the
undergraduate professional registration in the School of Humanities
and Social Studies to the few who major in Economics and
Engineering.

The Department of Economics and Social Science remains a
part of the School of Humanities. It has moved physically from
the Hayden Library building to the newly acquired Sloan Building
where it is immediately adjacent to the faculty of the School of
Industrial Management. It is a byword that the relations between
academic departments of economics and of business administration
have not been easy ones on many campuses throughout the land.
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This has been mutually unprofitable. The relation at M. I. T. has
always been a good one, and everyone is determined that it shall
remain so. Although physical propinquity will not, of course,
act as a panacea, it can help. The difficulties that physical separa-
tion raises in the equally important relation between the Depart-
ment of Economics and the rest of the School of Humanities are
recognizable but not insurmountable and are felt to be outweighed
by the advantages which will accrue. The physical shift will not
affect the general directions of the activities of the Department.

In the long run, the addition of new subjects and faculty in
the School of Industrial Management can strengthen the program
of the School of Humanities, especially at the graduate level.
Indeed, a number of graduate students in the Department of Eco-
nomics are even now engaged in research financed by funds of the
new School.

At the same time, the demands of this new and dynamic unit
will certainly enlarge the responsibilities of the School of Humani-
ties. A small amount of this responsibility has already been felt
by the Department of English and History, particularly in the
requirement for teaching of new subjects. But the brunt of the
enlargement will at first fall upon the Department of Economics.
In connection with the development of a new graduate program
in the School of Industrial Management, the School of Humanities
has already furnished a study committee consisting of Professors
Elting E. Morison, Morris A. Adelman, Herbert A. Shepard,
Charles A. Myers, and Paul A. Samuelson. The contributions of
the Economics Department to the Executive Development Program
have always been extensive and are certain to increase. Thus,
it must be anticipated that the increasing load on the staff of the
School of Humanities, arising from the expansion of the School
of Industrial Management, will unquestionably create new staff
problems in the near future. It will require additional funds if
the present programs of undergraduate studies for all M. I T.
students and of undergraduate and graduate majors in economics,
industrial relations, and psychology are not to suffer.
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CENTER FOR INTERNATIONAL STUDIES

The School of Humanities has played an important role in
these early days of the Center for International Studies. Max F.
Millikan, Professor of Economics, while retaining his post in and
his connection with the Department of Economics, is currently
full-time Director of the new Center. Walt W. Rostow, Asso-
ciate Professor of Economic History, one of the leading teachers
and scholars in the Department of English and History, has been
engaged in essentially full-time work connected with the Center.
The loss of two men of this calibre, even on a temporary basis, is
bound to be felt by the School of Humanities.

When the Center is fully operating, it is expected of course
that the benefits to the School will heavily tip the scales. On the
one hand it is hoped that individual members of the faculty of
the School will, from time to time, find opportunity for and
support of their own research interests in matters which are also
of interest to the Center. On the other hand it is also expected
that among the distinguished visitors who come to the Center for
study there will be many who will wish to do some teaching.
This should lead to a natural increase in the power of our over-all
teaching program. Graduate work in the School should also be
benefited by the existence of the Center.

PSYCHOLOGY SECTION

The growing importance of our work in experimental psy-
chology, especially as related to communications, was recognized
this year by the establishment of a Psychology Section in the
Department of Economics and Social Science with Professor
Joseph C. R. Licklider as Executive Officer. This section has
extensive and well-supported research projects, will be responsible
for the graduate programs in psychology, and will conduct the
upperclass undergraduate subjects in a held that is becoming one
of the most popular for elective concentration.

TEACHING DEVELOPMENTS

The first subject in economics, Economic Principles (14.01),
will, even under the new upperclass elective program, appear in
the curriculum of a very large proportion of M. I T. under-
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graduates. This subject has been improved by the addition of a
compilation of supplementary readings, a teacher’s manual, and a
student workbook. - These are designed to accompany the Samuel-
son text, which continues to be the most widely used economics
textbook in the field and which has itself undergone large revisions
in its second edition. The new book, Readings in Economics, was
edited by Professor Paul A. Samuelson in collaboration with Pro-
fessors Robert L. Bishop and John R. Coleman. Readings are
arranged by topics and cover a wide range of historical view,
economic philosophy, and controversial positions, classic and
contemporary. As has always been the case, the purposes of
M. I. T.’s course in economics are to lead students to think about
economics and to show how rigor and objectivity may be attained,
but not to tell them what they are to conclude.

The developmental reading program has been continued by
the Department of English and History on a voluntary basis.
Freshmen who scored low on a reading-comprehension test given
to all members of the entering class were strongly urged to take
the intensive training in reading made available for a distinctly
nominal fee. More than 100 students from all levels in the Institute
were enrolled during the year. In the coming Fall Term, an
experiment in reading instruction will be conducted as part of
the core curriculum. :

The only graduate work currently offered in the School of
Humanities is in the Department of Economics and Social Science,
in the fields of economics, industrial relations, and psychology.
In 1951-1952, 51 students were registered for graduate work.
Of these, 3 were enrolled as candidates for the Master’s degree
and 46 for the doctorate, while 2 were not candidates for a degree.
Apart from some revisions and additions in the program, there are
no significant changes to report. The dinner meetings and seminars
for outside speakers have been continued. As before, they were
well managed by the Graduate Economics Association, a student
group.

RESEARCH ACTIVITIES

The faculty of this School, like that of the whole Institute,; is

individually and collectively dedicated to the proposition that
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scholarship and effective teaching are not separable. The extent
and depth of the research increases perceptibly year by year.
Results, when published, are indicated by the list of publications
presented elsewhere in this President’s Report.

Here it may be mentioned that Professor Morris A. Adelman,
whose interests lie in industrial organization and price policy, has
been conducting a study on industrial concentration for the
Advisory Council of the United States Department of Commerce;
that Professor E. Cary Brown has completed his work on the
Merrill Foundation tax study with publication of the book, Effects
of Tazation: Depreciation Adjustments for Price Changes; that the very
interesting work of Professors Joseph C. R. Licklider, Alex
Bavelas, and George A. Miller on applications of communication
theory to problems in psychology has continued to grow in propor-
tions; that much of our psychologists’ research has remained in the
realm of the classified, as were the studies of Professor Walt W.
Rostow.

The research activities of the Industrial Relations Section
continued at the level of which we have long been proud. A
detailed accounting will be made in the forthcoming fifteenth
annual report of the Section.

Under the direction of Professor Elting E. Morison and with
the able assistance of Professor John M. Blum and Mr. Alfred D.
Chandler, Jr., great strides have been made towards the completion
of the monumental project of editing the letters of Theodore
Roosevelt. Volumes Three and Four appeared in October, 1951,
and Volumes Five and Six in the summer of 1952. The final two
volumes will be out in 1952-1953. This work has received
increasing critical acclaim and reflects great credit on its editors
and through them upon their faculty, as does the work of Professor
E. Neal Hartley on the early American iron industry, sponsored
by the American Iron and Steel Institute.

The Department of Modern Languages continued its efforts
to try to discover the way speech sounds are recognized. This
work is under the direction of Professor Morris Halle who joined
the staff this year, with over-all supervision from Professor William
N. Locke, head of the Department. In the same area of interest
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was the Conference on Speech Analysis sponsored jointly by the
Department, the Acoustics Laboratory, and the Research Labora-
tory of Electronics of M. I. T., the Acoustical Society of America,
and the Psycho-Acoustic Laboratory of Harvard University. The
Conference brought to M. I. T. a dozen speakers on various aspects
— psychological, linguistic, acoustical — of the study of speech,
together with an audience of some two hundred representatives
of the numerous biological, social, physical, and mathematical
sciences interested in human communication through speech.

The members of this faculty have published an impressive
number of important books during the year. These, too, are listed
elsewhere. Growth in the general prestige of the Department
of English and History is, however, notable and marked particularly
by the increasing number of papers given at the meetings of various
learned societies. Professor Carvel Collins gave two papers at
the meetings of the Modern Language Association, Professors Karl
W. Deutsch, Walt W. Rostow, and Duncan S. Ballantine spoke
before the American Historical Association, and Professors John B.
Rae and John M. Blum before the Mississippi Valley Historical

Association.

OUTSIDE ACTIVITIES

Again it is possible to make mention of but a few outside
activities of the staff. Professor E. Cary Brown continues as
economics consultant to the United States Department of the
Treasury. Professor Norman J. Padelford was a key figure in the
management of the Foreign Students Committee for Overseas
Summer Fellowships. Professor Robert M. Solow has been a
member of the inter-disciplinary committee of the Social Science
Research Council. Professor Paul A. Samuelson has just completed
a term as a member of the Executive Committee of the American
Economic Association and has acted as economics consultant to
the United States Department of the Treasury, the Bureau of the
Budget, and Rand Corporation. He was President of the Econo-
metric Society for 1951-1952, American Editor of the Review of
Economic Studies, representative for M. 1. T. on the National Bureau
of Economic Research committee, and one of the official delegates



80 REPORTS OF THE DEANS OF THE SCHOOLS

of the United States to the International Colloquium on Econo-
metrics in Paris in May. The Industrial Relations Section has
been host to a multitude of European management, trade-union,
and government officials who came to the United States under
the auspices of the Economic Co-operation Administration. The
Dean of the School spent three months in Australia in the autumn
on the request of the Government of the Commonwealth as Adviser
to the National Parliament on the program and building for the
National Library at Canberra.

Of an entirely different nature but of great importance were
the extra-curricular programs in music, directed by Professors
Klaus Liepmann and Gregory Tucker. About 300 students have
participated in the music-making of the Symphony Orchestra (60),
the Concert Band (50), the Techtonians (12), the Glee Club (80),
the Logarhythms (8), and the Choral Society (100).

All of this making of music is at a high level. The Ozchestra,
the Band, and the Glee Club gave joint concerts with kindred
organizations from other institutions and appeared at Open House
and at *‘Tech Night at the Pops.” The Glee Club appeared also
on the Monsanto-sponsored radio program ‘‘Songs from the New
England Colleges.”

The M. I. T. Choral Society is a mixed group consisting of
members of the Glee Club, M. L. T. Staff, secretaries, and students’
wives. In addition to participating in Mendelssohn’s Elijah with
the M. I. T. Orchestra at Jordan Hall, the Choral Society reached
the peak of its season when it performed the Brahms Requiem in
Sanders Theatre at Harvard with 40 members of the Boston
Symphony Orchestra.

It must be realized that most of these concerts, including
Elijah and the Requiem together with the Humanities Series concerts,
were broadcast to New England over Station WGBH, the Lowell
Institute Cooperative Broadcasting Council’s new FM station.
Thus, music from M. I. T. is purveyed to the community at large.

The concerts were also reviewed by the leading newspapers
in Boston, and what they said is evidence of the progress that has

been made in music at M. I. T. since Professor Liepmann took
charge. The Christian Science Monitor said of the Requiem, “‘All
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this added up to a performance of meritorious proportions. But
quite apart from the quality of the music heard, there were pleasant
and significant implications to this concert. That an institution
devoted to technical science recognizes the need for artistic self-
expression among its faculty and students is in itself heartening .
a wholesome and pleasurable experience . . . both for those on the
stage and off.”” And the Boston Post said of the Elijah, *“The large
chorus has homogeneity of sectional sound, something not too
frequently encountered in more professional organizations. .
With each public appearance the M. I. T. musical clubs i 1mprove
in poise and musicianship. At the present rate of i improvement
we can soon expect this group to be the finest college organization
presenting oratorio in New England.”” Thus, in a new field the
old Rogers precept of “learning by doing™ is applied at M. L. T.
More music is carried to the student body by the highly
successful Music Library. The use of these facilities increased by
eleven per cent over last year and is at capacity. The Library is
kept open Saturday evenings to receive the broadcasts of the Boston
Symphony Orchestra over WBGH. Recorded concerts are broad-
cast over the student station WMIT which has a direct line to the
large player in the main room. This has not only been a convenience
to the station and a pleasure to its listeners but has given impetus
to the circulation of some of the more unusual records which are
now heard by a larger proportion of listeners. Thus the musical
curiosity of the M. I. T. community is whetted and the base of
its musical understanding is broadened.

MISCELLANEOUS ACTIVITIES

Humanities Concert Series. The free concerts in the Humanities
Series continued to attract capacity audiences to Huntington Hall.
Visiting artists included the Schneider Quartet, Boris Goldovsky
and the New England Opera Theatre in a concert version of
Pique Dame, the Guilet String Quartet, Phyllis Curtin and Gregory
Tucker, Ernst Levy, and Erwin Bodky. The financing of these
concerts needs to be put on a more solid footing.

Gallery Program. Gallery exhibits included showings of
paintings, sculpture, architecture, prints, and a variety of out-
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standing photographs. Out of a total of eighteen exhibits, nine
were originated or prepared particularly for exhibition at M. L. T.
under the imaginative direction of Professor Beckwith. Several
shows were of exceptional quality and attracted much attention.
Among these were an exhibition of constructions and paintings
by Naum Gabo, a collection of outstanding portraits loaned by the
artist Yosuf Karsh, a valuable collection of trade signs and wooden
Indians loaned by Mr. Rudolf F. Haffenreffer, and a Crystal Palace
centennial exhibit prepared in collaboration with the Museum of
Art of Smith College. The latter has been shown at Yale Univer-
sity and the Corning Glass Museum and is now on tour to an
impressive list of American museums and colleges. Both the
Karsh exhibit and the wooden Indians were discussed at length
in Time.

During the year, the Standard Oil Company of New Jersey
presented a group of 26 drawings and paintings for M. 1. T.’s
permanent collection. The group includes work by such artists as
Peter Hurd, Thomas Benton, Adolf Dehn, and Joe Jones.

Attendance at the showings in the New Gallery has averaged
about 2,500 per show.

Student Lecture Series Committee. After several years of experi-
ment and transition, the past year has demonstrated that the
student Lecture Series Committee has come of age. As little as
four years ago, outside lectures on general subjects were almost
entirely arranged by the Faculty. As the student Lecture Series
Committee achieved maturity, more and more responsibility has
been turned over to it. Today the School of Humanities is merely
a friendly interceder for funds in support of the program and an
adviser on personalities when called upon for advice. The whole
program of important lectures, significant films, and panel discus-
sions on vital issues is arranged and managed by the student Lecture
Series Committee. The arrangements and management are thor-
oughly responsible, imaginative, and effective.

PEOPLE

Dr. Ralph Barton Perry served as Carnegie Visiting Professor
of Philosophy in the second semester. In addition to teaching a
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section of the senior Humanities subject, History of Ideas, he
conducted a seminar for seniors and graduate students in the Theory
of Value and gave three public lectures: “Emerson and American
Democracy,” ““The Americanism of William James,”” and “What
Does It Mean to be Free?”” Professor Alexandre Koyré of the
Sorbonne addressed a colloquium on certain elements in the history
of Galileo. The Department of Modern Languages entertained
Miss Eli Fischer-Jgrgensen, Professor of Phonetics at the University
of Copenhagen, as Guest in the second semester. Professor Heikki
Waris of the University of Helsinki and Mr. Gosta Rehn, economist
for the Swedish Federation of Trade Unions, paid extended visits
to the Industrial Relations Section.

Mr. Ralph C. Patrick, Jr., anthropologist, and Mr. Thomas
F. O’Dea, sociologist, began their appointments as Carnegie
Fellows in the Department of English and History. The former
left in June for three months’ field research among the Havasupai
Indians of Arizona. Both men have contributed much from their
respective fields to the first year of the core subject.

Professors Bavelas, Millikan, and Rostow were on whole or
partial leave for work on highly important government projects.

Professor Greene was on sabbatical leave during the second
semester. Mr. Robert L. Koehl of the Department of English
and History was on leave for the entire year to participate in and
study the general education program at the University of Chicago
as a Carnegie interne. His experience there should profit us on
his return next fall. Mr. James E. Boyce, a member of the Inter-
national Relations group in the Department of Economics and
Social Science, has also been on extended leave, serving in Burma
as the Director of the Burmese-American Institute in Rangoon
under the Cultural Relations Program of the United States
Department of State.

Mr. Brewster C. Denny resigned from the Department of
English and History when he was called to active duty as an
officer in the United States Navy. '

Professor Richard M. Bissell, Jr., who had been on a long-
term leave performing distinguished national service as Deputy
Director of the Economic Co-operation Administration, resigned
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from the Department of Economics and Social Science to become
associated with the Ford Foundation.

Professor Duncan S. Ballantine resigned from the Department
of English and History to assume the presidency of Reed College.
His loss will be severely felt, for he was one of the outstanding
thinkers and teachers in the Department, active and influential in
all the planning of the core curriculum. He will not easily be
replaced, but we congratulate Reed College on its choice. College
presidents who have come from this School include Dr. Frank
Aydelotte at Swarthmore and later at the Institute for Advanced
Study at Princeton, Dr. Edwin S. Burdell at Cooper Union, and
Dr. Douglas M. McGregor at Antioch College.

Everyone who knew him was saddened by the death of Dr.
Robert K. Lamb, Lecturer in the Department of English and
History. In his few years at M. I. T., Dr. Lamb left his imprint
on everyone he met, student or faculty member. He was an inde-
fatigable workman of great enthusiasm and vigor and of wide
acquaintance and respect in the many fields of the social sciences,
and he made notable contributions to all our thinking in the direc-
tion of integration of the humanistic and social science disciplines.
He fought a courageous but losing fight against inexorable disease
and to the end maintained his spirit and his confidence. His was
a splendid example to the members of this faculty, and we shall
not soon fill the void his departure has left.

PROBLEMS

Although we can record substantial successes and progress,
it is only natural that some problems remain with us. A number
of these have been mentioned in passing. Three may suitably be
developed here.

We are concerned about the continued low undergraduate
enrollment in Course XIV. During the past year there were 25
seniors, 6 juniors, and only 6 sophomores. We have taken steps
to improve the program and to bring it more prominently to the
attention of M. I. T. undergraduates. The graduate work of the
Department of Economics is distinguished and thriving, but it
needs a stronger underpinning in the undergraduate division.
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A more difficult problem concerns the future of the English
and History Department. We are convinced that our general
policy in the School is sound. This policy insists that good under-
graduate teaching will not ensue unless the members of the faculty
are for the most part scholars in their own right. We have assem-
bled faculties on that premise. But American university mores
make it practically impossible to obtain and retain a faculty of the
type we are now building in the Department of English and
History and have already built in the Department of Economics
and Social Science, unless the individual members of the faculty
have time for study, financial support for their study, and a chance
to communicate some of the implications of their study to young
men near at hand, that is, to graduate students. Our faculty does
have the necessary time for their scholarly pursuits and funds for
many of the studies have been obtained or are obtainable. The
nub of the question for the Department of English and History
lies in some future arrangement which will permit members of the
faculty to deal with a limited number of students who are advanced
in the fields of that faculty. It is essential to bring this about
without distorting the picture of M. I. T. as a limited university
polarized around science and engineering. The relative paucity
of good scholarship in the history of science and technology and
of innovation and entrepreneurship, and the appropriateness of
such study in the M. I. T. milieu indicate that there is a plausible
field of endeavor. But the nature of what ought to be done remains
a problem requiring intense and careful examination.

Finally, the School, like any other part of an academic institu-
tion and perhaps more so than some of the other Schools of M. I. T.,
has genuine and present financial problems. This is not a place
to rehearse specific needs. However, it may be remarked that we
need a group of people not now on the faculty to develop a proper
field of concentration in art and other means of visual communica-
tion, that we need to strengthen the groups in philosophy and
ethics, in the history of science and technology, and in political
science, to name but three. Tunds for programmatic research are
no longer impossible to find, even though more money is still
available for research in the natural sciences than in the social
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sciences. The real Sahara of fund-giving in the United States
remains in the non-project area that is so attractive to many scholars
in all fields, particularly in the fields of the humanities where there
is real skepticism about the effect of too much project work. It
might seem ironic to observers from other planets to notice how
much everyone in the United States favors general and liberal
education for undergraduates, how much we all profess to love
the humanities, yet how seldom any individual or foundation has
felt inclined to make an impressive contribution to such simple
purposes. We share this shirt of Nessus with other institutions,
but the centaur’s blood is none the less painful for that.

Jorx E. Burcrarp

School of Industrial Management

Tms mas seen a year of transition from the progress and policies
that have evolved in our nearly 40 years of existence as the Depart-
ment of Business and Engineering Administration to the enlarged
opportunities and responsibilities that we find in our new role
as the School of Industrial Management.

About half of the original grant of $5,250,000 from the
Alfred P. Sloan Foundation, Inc., was spent in acquiring the
building to house the School of Industrial Management. During
the year, alterations necessary to provide facilities for classrooms,
laboratories, seminar rooms, and offices for the staff were completed,
permitting occupancy in May. There is now housed in what is
designated the Alfred P. Sloan Building the staff of the School of
Industrial Management, the Department of Economics and Social
Science, the Dewey Library, some miscellaneous temporary occu-
pants, and the M. I. T. Faculty Club, which is located on the
top floor.

This School is being organized in three elements which
operate inextricably. The undergraduate element of the School



SCHOOL OF INDUSTRIAL MANAGEMENT 87

is Course XV, Business and Engineering Administration, which
continues under the leadership of Professor Erwin H. Schell who
has been the chief architect of that Course throughout much of its
existence. The graduate element consists of a two-year program
for students with a Bachelor’s degree in engineering or science,
a one-year program for graduates of programs similar to Course
XV, and an expanded, one-year Sloan Fellowship Program for
men who have been in industry some ten years. The third element
is research; a further grant of $1,000,000 from the Alfred P. Sloan
Foundation, Inc., is to be devoted in both principal and interest
to “research, experimentation, and education in the broad field
of industrial management.”

OBJECTIVES OF THE NEW SCHOOL

The enlarged educational and research program made possible
by these new funds has prompted a review of the objectives of
education for industrial management and the ways of sound
accomplishment of these objectives.

An Advisory Council of leaders of American industry was
created, many of whom have contributed thoughtful ideas and
suggestions. The present membership of the Council, under the
chairmanship of Mr. Alfred P. Sloan, Jr., is as follows:

Frank W. Asraums, Chairman of the Board of Directors, Standard Oil Com-
pany (N.].)

Avsert BrabLey, Executive Vice-President, General Motors Corporation

Erwis W. Brewster, Chairman of the Board of Directors, Plymouth Cord-
age Company

WabpiLr Carcmnas, Corporate Director and Business Economist

HAI(:LOW H. Currice, Executive Vice-President, General Motors Corpora-
tion

Brabrey Dewey, President, Dewey & Almy Chemical Company

DASVIIID F. Epwarps, Chairman of the Board of Directors, Saco-Lowell

ops

Crivron Gorpew, Labor Adviser, European Economics Administration

Crawrorp H. Greenewart, President, E. I. DuPont de Nemours &
Company

Joan Hancocx, Partner, Lehman Brothers

Roserr T. Hastaum, President, United States Pipe Line Company

Waxne ]. Horman, President, Chicopee Mills, Inc.
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Frank A. Howarp, Chairman for Scientific Policy, Sloan-Kettering
Institute

Georce M. Humprrey, President, The M. A. Hanna Company
Anvrew T. Kearney, Partner, A. T. Kearney & Company
James S. Knowrson, President, Stewart-Warner Corporation

Jomx L. McCarrrey, President, International Harvester Company

Jomx L. Pratt, Member of the Board of Trustees, Alfred P. Sloan Founda-
tion, Inc.

GwiLys A. Price, President, Westinghouse Electric Corporation

Avrrep P. Sroan, Jr., Chairman of the Board of Directors, General Motors
Corporation

Jomn C. Viroen, Chairman of the Board of Directors, John C. Virden
Company '

Crarces E. WawmeLer, Vice-President, American Telephone & Telegraph
Company

Rosert E. Wirson, Chairman of the Board of Directors, Standard Qil
Company of Indiana

Roeert E. Woop, Chairman of the Board of Directors, Sears, Roebuck
& Company

Arvorp ]. Zurcrer, Executive Director, Alfred P. Sloan Foundation, Inc.

During the past year, the School has received much assistance
from many colleagues in the social sciences as well as in engineering
and science, and it has been the beneficiary of a number of construc-
tive suggestions from friends of the Institute in the fields of industry
and labor. Notable among these contributions was a searching
and penetrating report on the place of the social sciences in the
School of Industrial Management, prepared by a committee under
the chairmanship of Professor Elting E. Morison. The other mem-
bers of the committee were Professors Morris A. Adelman, Charles
A. Myers, Paul A. Samuelson, and Herbert A. Shepard. Inde-
pendent of this committee, a number of the members of the School’s
Advisory Council reached similar conclusions with reference to
the role of the social sciences, and the School has already been able
to incorporate some of the constructive ideas into the graduate
curriculum for 1952-1953.

Another example of deep interest in the School and the
willingness of busy men to make a serious and time-consuming
contribution to the welfare of the program is the “‘task force” on
marketing which has nearly concluded its study of the role which
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marketing and distribution should play in the curriculum and
research activities of the School. This group is under the chairman-
ship of Mr. Robert Elder, marketing consultant, and includes, in
addition to Professors Ross M. Cunningham and Gerald B. Tallman,
a number of leaders in the field of distribution. These and other
studies aim to take advantage of the great resources of M. 1. T.
and its engineering and scientific background as they may be brought
to bear on the problems of a school of industrial management.

STAFF ADDITIONS AND PROMOTIONS

Additions to the staff have been made to build up the
personnel to strength and to fill some of the new posts that will
be required by the expanded program. Following proven Institute
policy, there will be a single faculty for the School covering the
three components of undergraduate, graduate, and research pro-
grams. Further additions to the staff will be needed as plans
develop. The following new appointments have been made: Dr.
Eli Shapiro, Professor of Finance; Mr. John R. Summerfield,
Assistant Professor of Industrial Management; Dr. Myron J.
Gordon, Assistant Professor of Accounting; Dr. Thomas A. Staudt,
Assistant Professor of Marketing; Mr. Edward H. Bowman,
Instructor in Industrial Management; Mr. Thomas V. Atwater,
Jr., Instructor in Industrial Management; Mr. Donald R. Sohn,
Instructor in Marketing; Mr. Louis B. Barnes, Instructor in Work
Simplification; Dr. Alfred N. Watson, Research Associate; and
Dr. Lowell W. Steele, Research Associate.

During the year, Professor Thomas M. Hill was promoted
to Associate Professor of Accounting. Cyril C. Herrmann and
Robert G. James were promoted to Assistant Professors. A
significant step in the development of the administration of the
School was the appointment in April of Professor Ronald H.
Robnett as Associate Dean.

Professor Carroll Brown conducted a tour of European
industrial plants during the summer months. Thirteen students
visited over fifty plants in Western Europe and Great Britain on
a tour lasting eleven weeks.

Continuing the practice of many years, men from industry
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have participated through lectures and seminars with different
groups of students. This contact with men holding responsible
positions in industry is invaluable to the students planning a
career in management. To these men the School is greatly indebted.
This contact with industry will grow under the plans for the
expanded educational and research program.

E. P. Brooks



Reports of the Directors of

Interdcpartmental Laboratories

Acoustics Laboratory

Nearvy Twics as many students as in any recent year have been
associated with the Acoustics Laboratory in 1951-1952. This
increase seems to indicate a growing interest in acoustics on the
part of the student body. It is perhaps even more significant as
a commentary on the role of the Laboratory in the educational
activities of the Institute, and is clearly reflected in the orientation
of the Laboratory research program.

Increased student participation in Laboratory activities falls
generally within three categories: thesis research on all levels;
greater registration for special problem courses; and part-time
employment. Significantly, it has not been accompanied by a
corresponding increase in research assistantships, which have con-
tinued at about the existing level. It would seem, therefore, that
there is evidence of broader interest in the field, derived, at least
in part, from a growing industrial demand for engineers and scien-
tists trained in acoustic disciplines. This evidence is reinforced
by the growing number of students who have elected to undertake
advanced study in the field after completion of their initial exposure
at the Bachelor’s or Master’s level.

RESEARCH

The influx of students has brought with it new ideas and

interests that have led to a broadening of the research program.

No single project or development has stood out unduly, but

research has been newly initiated in aero-thermoacoustics, acoustic
91
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instrumentation, and the neurophysiology of hearing. Renewed
interest has arisen in communications and chemical acoustics. The
variety of research problems included in the program is symbolic
of the diverse specialties often involved in typical acoustics
problems.

Significant events in the Laboratory program are reported
under six arbitrary classifications, listed alphabetically as follows:

1. Architectural Acoustics. Sound transmission through panels
has been the focus of several separate studies, extending from
architectural acoustics through physical acoustics into underwater
sound. Pertinent here is a doctoral thesis investigation that relates
the transmission loss of a wall panel to the propagation constant
for flexural waves in the panel. Experiments with large panels
verified the results predicted by the theory. Related studies
less directly pertinent to architectural acoustics are mentioned
below.

Acoustic design of rooms requires: () identification of the
physical factors on which personal judgments of room quality are
based; (b) establishment of criteria of acceptability, relating
personal judgments to physical measurements; (c) physical under-
standing of the significant phenomena, to permit control and adjust-
ment to meet specifications based on the criteria. Representative
contributions within this long-term program included improve-
ments in questionnaire techniques for obtaining significant personal
judgments (as in audience evaluation of concert halls or personnel
reaction to office noises) and studies of noise generation by venti-
lating fans in relation to the resulting psychological disturbance.

Two events highlighted Laboratory activities in architectural
acoustics. The first was the Symposium on Building Acoustics
and Noise Control, presented by members of the staff, as a part of
the Industrial Liaison Program. The Symposium stressed the
importance of noise criteria for disturbance, interference with
speech communication, and possible damage to hearing. The
second event was the course in Architectural Acoustics during the
1952 Summer Session, in which the Laboratory staff was assisted
by qualified specialists from this country and abroad. The course
material was based to a considerable degree on actual case studies.
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2. Chemical Acoustics. The influence of sonic and ultrasonic
irradiation on chemical reactions has long been recognized but has
rarely been fully understood. Several years ago, we observed and
reported the depolymerization of polystyrene by sonic agitation.
Studies of the effects of sonic irradiation on the polymerization
rate of various monomers have now been initiated, with several
new equipments that operate over a considerable range of frequency
and amplitude. Temperature-control problems and other extra-
neous influences have obscured the results of initial measurements,
but steps are being taken to eliminate these factors.

3. Communications Acoustics. The system concept of generator,
transmission path, and receiver provides a useful outline for recent
developments in the communications program. The importance
of the human being as a component in the system is emphasized by
studies of speech, memory, and hearing.

The electrical analog to the human vocal tract, which is the
first such device to produce realistic consonants as well as vowels,
is now in use in studies of speech production. If a suitable cor-
relation can be established between intelligible speech sounds and
physical movements of the vocal tract, it may be possible to trans-
mit voice communication in terms of vocal-tract positions with an
appreciable reduction in bandwidth requirements. A wide-range
electrostatic earphone was developed, and the results of an intensive
investigation of loudspeaker enclosures are being prepared for
publication.

The memory span of a human operator is an important factor
in his effectiveness as a transmission element in a communication
system. Continuous memory span has been studied in terms of
delayed responses to a sequence of visual and auditory stimuli.
The relation between memory span and vocabulary size has also
been investigated for more complex vocabularies. A generalized
solution for the current distribution in coupled tuned circuits was
derived for application to the design and analysis of electroacoustic
transducers. Members of the Laboratory undertook continuing
collaboration with the staff of the Lowell Institute radio station
WGBH in studio design, microphone placement for orchestral
pickup, and over-all system calibration and testing.
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In reference to receiver elements, the perception by the human
ear of impulse sounds shaped by resonant circuits was the subject
of a doctoral thesis. This subject is directly related to the percep-
tion of speech sounds shaped by the resonant cavities of the vocal
tract. 'The considerable degree to which the results of measure-
ments of pitch discrimination depend upon the test procedure
employed was established and reported.

Research was initiated in electrophysiology of hearing, an
area new to this Laboratory, in collaboration with staff members
of Yale University and our own Research Laboratory of Electronics.
The electrical responses at various locations on the cortex surface
of monkeys were measured under moderate levels of anesthesia,
using clicks, filtered clicks, and tone pips as stimuli. The responses
were found to be less simple than those reported with deeper levels
of anesthesia, and probably represent a more realistic description
of normal cortical behavior.

Voice communication outdoors in the presence of wind (on
shipboard, for example) is restricted considerably by the noise
generated by turbulent air motion at the ear. This noise is
markedly reduced by a wind-screen head set developed during the
year, based on well-established practice for outdoor microphones.
The analysis of non-linear performance of condenser microphones
also received considerable attention. Of more general significance
to the Laboratory has been the initiation of a continuing effort to
build up a flexible and accurate calibration system for microphones,
earphones, and loudspeakers.

4. Instrumentation. The refinement and application of existing
instruments received somewhat greater attention this year than
the design of wholly new apparatus. The variable time delay
developed last year, for example, has been in constant demand for
use in correlation analysis of such diverse signals as symphonic
music and encephalograms. New progress has stemmed from two
principal sources: electronic-computer instrumentation techniques;
and a new program specifically devoted to acoustic instrumentation.

A sampling voltmeter, originally developed as a computer
output device, has made possible a number of other instruments,
including a novel electronic multiplier currently under investigation
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and the axis crossing interval meter. The meter has been con-
siderably refined during the year, and is now in active use in a
study of complex signals. So far, this work hasled to one Bachelor’s
thesis and to a significant extension of existing work in the field.
The performance of the voltmeter itself has been greatly improved
during this same period, and a number of other potential applica-
tions are under investigation. The development of a practicable
flutter-free magnetic recorder, which employs the sampling volt-
meter in a novel system of signal modulation and storage, has made
substantial progress.

In January, a program devoted specifically to acoustic instru-
mentation was initiated under the sponsorship of the Office of
Naval Research. This program aims to develop new instruments
for acoustics research, and to utilize acoustic phenomena for instru-
mentation in other fields. Among the projects already under way
are a high-speed recorder, to produce a graphic plot of an arbitrary
function of the input signal, and a compact acoustic multiplier with
numerous potential uses. Applications of correlational techniques
to measurements of distance, temperature, noise generation, and
absorption of acoustical materials are also being investigated under
this program.

5. Medical Acoustics. It has been noted previously that skull-
thickness variations constitute a major obstacle to the detection
and localization of intracranial tumors by ultrasonic transmission
methods. Bone attenuation causes signal variations that over-
shadow the desired signals from the brain tissue and the ventricles.

Attenuation in bone has been found to vary with frequency
in a manner significantly different from attenuation in brain tissue.
Compensation for bone-thickness variations may thus be realized
from intercomparison of measurements at different frequencies.
Automatic scanning and recording equipment incorporating this
compensation technique has been constructed and is currently being
evaluated.

Another potential method for bone-thickness compensation
depends on the comparison of ultrasonic transmission with gamma-
ray transmission. Variations in the latter depend almost entirely
on absorption in the bone, and may possibly be used to derive a
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bone correction for the acoustic signal. Equipment for evaluation
of this method is nearly complete.

We are collaborating with the Massachusetts General Hos-
pital in a clinical survey to compare routine X-ray ventriculograms
with ultrasonic transmission patterns. The ultrasonic equipment
used in this survey has no provision for bone compensation. The
results of the survey should aid in the evaluation of compensation
techniques.

6. Physical Acoustics. Activities in this field have maintained
an appropriate balance between analysis and experiment, and in
many instances were closely interwoven with other parts of the
Laboratory program. A detailed analysis of vibrations in cylin-
drical shells was instigated by problems encountered in the devel-
opment of a liquid-filled tube for impedance measurement. Excel-
lent agreement between theory and experiment was obtained in
a study of sound transmission through thin, damped circular plates.
Transmission of sound through inhomogeneous media and reflection
of sound from irregular surfaces received considerable attention.
Analytical studies yielded exact solutions for the forced oscillation
of a circular membrane in an infinite baffle and for the driven
motion of a rectangular plate clamped at the edges.

The computer mentioned in last year’s report has grown
slowly, with major emphasis on terminal equipment and power
supply stability. Considerable effort has been diverted to the
development of instruments based on computer instrumentation.
The computer itself has been used for the solution of several prob-
lems involving feedback systems and for one Bachelor’s thesis
program; its fuller potentialities are beginning to be realized as
critical terminal components are completed.

A basic research program in aero-thermoacoustics has been
initiated under Air Force sponsorship. This program is concerned
with the measurement of noise generation and propagation in the
turbulent flow of a fluid, with particular emphasis on the effects
produced by heat sources in the moving fluid. Investigations of
self-sustaining acoustic oscillations generated by a heat source and
of noise generation from high-speed flow in straight and diverging
conduits have already been undertaken.
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ADMINISTRATION AND GENERAL ACTIVITIES

No major revisions of plant, space, and facilities took place
during the year. An over-all increase of about 30 per cent in
total population, including the increase in student activities, an-
ticipated some space additions which did not materialize. A
partial relief of this situation is expected in the near future.

Financial support continues to come from the Bureau of Ships,
the Office of Naval Research, the United States Air Force, the
National Institute of Health, and the Damon Runyon Memorial
Fund. The two new contracts with the Air Force and the Office
of Naval Research were written for terms of two and three years
respectively. Although they constitute only a fraction of over-all
Laboratory support, they demonstrate a welcome tendency toward
contract periods greater than a single year, and permit increased
stability in the program. A research fellowship in Architectural
Acoustics was again sponsored by the Acoustical Materials
Association.

Members of the staff participated in a Regional Alumni Con-
ference in Los Angeles during January. In April, the Laboratory
held a program review meeting for the Acoustics Panel of the
Research and Development Board, Department of Defense.

Dr. Walter A. Rosenblith, formerly on the staff of the Psycho-
Acoustic Laboratory at Harvard University, joined us as Associate
Professor of Communications Biophysics in the Department of
Electrical Engineering. Dr. Ziaoddin Esmail-Begui, Professor of
Physics at the University of Teheran, Iran, was associated with
the Laboratory throughout the year under a Fulbright Grant.

Eighteen theses were completed: two doctoral, ten Masters’,
and six Bachelors’. Publications included eleven journal articles
and thirty-one papers presented before various societies and
organizations.

Ricuarp H. Bort
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Research Laboratory of Electronics

T'ee Researca Lasoratory or Erecrrontcs has continued work in
established fields and has added other promising programs.
Approximately 40 members of the Faculty and 100 graduate
students, largely from the Departments of Physics and Electrical
Engineering, were engaged in the research program; and the
Laboratory was host to 17 guests and visiting staff members drawn
from 12 countries.

The Physics staff of the Laboratory has continued the active
program of the past several years with little change in emphasis.
However, as a result of the creation of an applied division of the
Laboratory two years ago (under a separate Signal Corps contract)
and its subsequent integration into the Lincoln Laboratory, exten-
sive changes have been made in the communications program.

The appointment of Dr. Albert G. Hill as Director of the
Lincoln Laboratory and of Dr. George G. Harvey as Executive
Officer of the Physics Department removed these men from the
Laboratory administration.

The Physics program includes the work of the Low Tempera-
ture Laboratory under Professor Melvin A. Herlin’s supervision;
the research on microwave gaseous discharges directed by Professors
Sanborn C. Brown and William P. Allis; Professor Francis Bitter’s
Magnet Laboratory; the microwave spectroscopy investigations in
gases and solids directed by Professor Malcom W. P. Strandberg;
the extensive work on surface properties of materials and high-
vacuum techniques carried out by Professor Wayne B. Nottingham
and his students; and the Molecular Beam Laboratory program
directed by Professor Jerrold R. Zacharias and Dr. Vincent
Jaccarino.

The research on generation of millimeter waves was halted
and the equipment transferred to the University of Illinois, where
Dr. Paul D. Coleman, ‘who had carried out this work as part of his
doctoral program, is now located.

Portions of the Electrical Engineering program in the Labora-
tory have continued with little change in orientation or magnitude.
Among these are the network theory group under the direction of
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Professor Ernst A. Guillemin and Dr. Manuel V. Cerrillo; the
meteor guidance group headed by Professor Henry J. Zimmermann;
the microwave tube group under the direction of Mr. Louis D.
Smullin and Professor Lan J. Chu; the special-purpose computer
section supervised by Professors Ronald E. Scott and James M.
Ham; and the frequency modulation research group of Professor
Lawrence B. Arguimbau.

Other portions of the Electrical Engineering program have
been radically altered. Two research programs, the high-power
magnetron program and the meteor telemetering development,
were completed, and work on them was terminated. Because of
the urgent need for technical supervision in the applied laboratory,
parts of the communication program were greatly reduced. A
group led by Professor William N. Locke continued some of the
work previously begun in the field of speech analysis, and Dr.
Clifford M. Witcher carried on the research on sensory replacement
devices.

Several new activities were begun, a number of them in
co-operation with the Lincoln Laboratory. Professors Richard B.
Adler and Samuel J. Mason, together with a group of students, are
studying transistor circuits. Professors William H. Radford and
Jerome B. Wiesner have formed an applied propagation group with
a field station on the Round Hill estate at South Dartmouth, Massa-
chusetts, where communication research is carried out for the
Department of State. Dr. Yehoshua Bar-Hillel, who joined the
Laboratory in the past year, has been investigating semantic
information theory, the logic of language, and a number of applied
problems such as that of mechanical translation. A new microwave
laboratory, in which several of the Laboratory staff members will
participate, has been organized.

For several years, because of the large areas of mutual interest,
members of the communication group have engaged in co-operative
research activities with scientists interested in the mechanisms of
hearing and more general information processes in animals. An
outgrowth of these communication interests are two new research
activities in the Laboratory.

Professor Walter A. Rosenblith has equipped a laboratory
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and started an investigation of the neural processes employed in
the brain to analyze auditory information. This work is carried
out in co-operation with members of the staff of the Harvard
Psycho-acoustics Laboratory and the Massachusetts General
Hospital.

Dr. Warten S. McCulloch, formerly a member of the faculty
at the University of Illinois Medical School, and his associates,
Dr. Jerome Y. Lettvin and Mr. Walter H. Pitts, have transferred
to the Research Laboratory of Electronics their researches on
synaptic transmission and neural networks. At the University of
Ilinois, and for the first four months at M. I. T., this work was
supported by a contract with the Office of Naval Research. Con-
tinued support is provided by a contract from the Bell Telephone
Laboratories.

As in the past, the Laboratory continues to receive most of
its financial support from the three military services, through a
Joint Services contract with the Signal Corps. The applied Signal
Corps contract that has given support to some special activities
in the Laboratory terminated July 31, 1952.

In the past year, the contract with RAND that supported
the studies in Group Networks expired, and the continuing effort
in this field is supported by the basic contract.

In addition to the Joint Services contract, the Laboratory
continued to receive support from the Navy Bureau of Ordnance
for the work of Project Meteor; from three industrial organizations
— Federal Telecommunication Laboratories, Inc., Sperry Gyro-
scope Company, and the Radio Corporation of America — for the
support of the fellowship program; and from the Department of
State for special communication studies.

The research program was also aided by several new sources
of support. A grant from the Rockefeller Foundation made it
possible to continue Dr. Bar-Hillel’s research on mechanical trans-
lation and to hold a conference on this subject. As mentioned, a
contract with the Bell Telephone Laboratories provides the basic
support for the new group doing neurophysiological research.

The School of Humanities has received a grant from the
Human Resources Center of the AirForce toform a HumanResources
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Research Laboratory, and the Research Laboratory of Electronics
will assist in the establishment of this Laboratory by providing
administrative assistance.

The Industrial Fellows appointed for the academic year 1951~
1952 were: Mr. D. A. Huffman, Mr. A. L. McWhorter, Mr. H. E.
Rorschach, Jr., and Mr. B. T. Subbotin. Mr. Robert Price was a
Sperry Fellow for this period.

Jerome B. WiEsner

Spectroscopy Laboratory

Tre activities of tne Spectroscopy Laboratory include a wide
range of investigations dealing with the structures of atoms and
molecules. Research is carried on by staff and students from the
Departments of Physics, Chemistry, and Biology, and support for
the work is provided through Institute channels by government
agencies, private research foundations, and industrial firms, as well
as by the Institute.

The special summer course in infrared spectroscopy given by
the Laboratory was expanded to a double course in 1952, one half
being devoted to the techniques of infrared spectroscopy and the
other half to its applications to academic and industrial research
problems. As in previous years, Dr. Foil A. Miller of the Mellon
Institute of Industrial Research assisted in the presentation of the
courses. In addition, Dr. R. Norman Jones, National Research
Council of Canada, Dr. R. C. Gore, American Cyanamid Com-
pany, and Dr. E. R. Blout, Polaroid Corporation, gave lectures
dealing with special applications in their respective laboratories.

Ricrarp C. Lorp
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Laboratory for Nuclear Science

Tre Lasoratory ror Nucrear Science has continued its basic
researches on approximately the same scale as last year. With the
substantial completion of the large Office of Naval Research Electro-
static Generator, which has been used regularly for nuclear energy
level studies since early this year at energies up to 8 Mev, the
period of construction of facilities is over, and full attention is now
being given to the researches themselves. Active experimental
research programs are under way involving all of the Laboratory’s
high-energy accelerators: the 350 Mev Electron Synchrotron, the
17 Mev Linear Accelerator, the Cyclotron, and the Laboratory’s
several Van de Graaff Generators. Demands on the Synchrotron
have been particularly heavy, and it has been operated almost
continuously on a full-time basis over the past year.

Studies in the Laboratory continue to uncover new physical
phenomena in almost every field: the interaction of cosmic rays
with nuclear matter; the production, by photons, of charged and
neutral mesons, neutrons, protons, and more complex products up
to fission fragments; the dynamics of scattering of elementary
nucleons by nuclei and by each other; discovery and classification
of energy-levels of nuclei through scattering, transmutation, and
decay-scheme measurements; studies of the electromagnetic inter-
actions of nuclear and atomic particles; chemical researches on the
products of nuclear reactions; chemical studies using nuclear tech-
niques; theoretical interpretation and prediction of nuclear and
subnuclear behavior.

Jerrorp R. Zacmarias

Nuclear Engineering Laboratory

A EE REQUEST OF the Atomic Energy Commission, the Institute
has organized a Nuclear Engineering Project to undertake engineer-
ing studies for the Reactor Development Division of the AEC.
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During the summer of 1952, a group of around 25 scientists and
engineers, led by Professor Manson Benedict of our Chemical
Engineering Department, carried out the first assignment of this
Project. Although the Project staff has now largely returned to
academic duties, activity may be resumed on new assignments in
future summers, if considered desirable by the Institute and the
AEC.

In addition to the utility of its results to the AEC, the Project
has been valuable to M. I. T. in bringing the problems and recent
developments of the AEC to the attention of M. L T. Staff

members and graduate students.
Manson Benepict



AUDITORS’ CERTIFICATE

To the Auditing Commitiee of the Massachusetts Institute of Technology:

We have examined the balance sheet of Massachusetts Institute of
Technology as at June 30, 1952 (pages 110 and 111) and the statement of
income and expense (page 112) for the year ended June 30, 1952. Our examina-
tion was made in accordance with generally accepted auditing standards,
and accordingly included such tests of the accounting records and such
other auditing procedures as we considered necessary in the circumstances.

In our opinion, the accompanying statements present fairly the financial
position of Massachusetts Institute of Technology at June 30, 1952, and the
results of its operations for the year then ended on a basis consistent with
that of the preceding year.

Lysranp, Ross Bros. & MoNTGOMERY
Boston, Massachusetts
September 15, 1952

REPORT OF THE AUDITING COMMITTEE

To the Corporation of the Massachusetts Institute of Technology:

The Auditing Committee reports that Lybrand, Ross Bros. & Mont-
gomery were employed to make an audit of the books and accounts of the
Institute for the fiscal year ended June 30, 1952 and their certificate is sub-
mitted herewith.

Respectfully,

ReprieLp Procror
HaroLp BugBEE
Henry E. WoORCESTER, Chairman
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FINANCIAL REVIEW

Operations. The total volume of operations in 1951-1952
was $32,518,000 as compared with $23,469,000 in 1950-1951
and an annual average of $21,303,000 during the five years
1947-1951. Due primarily to a single large project, net research
contract revenues rose to $23,489,000 from $14,419,000 in the
preceding year. The volume of academic operations and auxil-
iary activities decreased moderately to $9,029,000 from $9,050,
00o. The peak in academic operations during the last five
years occurred in 1949-1950 with volume at $9,093,000, while
research operations were at the highest level for this period
during 1951-1952. Income from tuition declined for the third
consecutive year, but this reduction in income was offset by
an increase in gifts and other receipts used for current expenses
and an increase in income from dormitory operations and other
auxiliary activities. Overhead allowances on research contracts
increased to $4,247,000 from $2,580,000 last year, reflecting
the expansion in the research program and higher administra-
tion and plant expenses.

Salaries and wages for the fiscal year were $18,974,000
and 58 per cent of all expenses, increasing from $14,875,000
in 1950-1951. Research salaries and wages reimbursable
directly by contract were 73 per cent of the total of all academic
and research salaries and wages in 1951-1952.

With the conclusion of the intensive first phase of the
Development Program last year, development expenses declined
sharply in 1951-1952. The total of all other general and
administration expenses, however, was up 21I per cent in con-

105
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trast to the increase in total operating income of 38 per cent.
Plant expenses showed a year-to-year increase of 65 per cent,
due largely to special repairs and the expenses of renovating
space made available in existing structures by additional build-
ing facilities along with alterations closely associated with
contract research operations. Special repairs and space changes
of a non-recurring nature were 40 per cent of all plant expenses
in 1951-1952 and 13 per cent of this expense classification in

1950—-I1951.

Funds. On June 30, 1952, the invested and other funds of
the Institute were $60,632,000 at book value, and on June 30,
1951, the funds were $56,818,000. The net increase of $3,814,-
000 in the funds during the year was equivalent to g2 per cent
of the net addition of $4,135,000 to the funds in the preceding
year. For the year 1951—1952, the net increase consisted of
increases of $2,461,000 in the endowment funds, $1,581,000 in
invested funds for current purposes, $812,000 in other classes
of funds, and a decrease in building funds of $1,040,000. The
Faculty Salary Fund was brought to $3,096,000 by the addition
of $2,096,000, and this was the principal change in the endow-
ment funds during the year. The Research Fund of $1,000,000
provided for the School of Industrial Management by the
Alfred P. Sloan Foundation, Inc., is included in the increase
in the invested funds for current purposes. Building funds were
used to meet construction expenditures to the extent of
$2,360,000, and other funds of $1,200,000 were transferred to
building funds. At the end of the year, 72 per cent of the funds
were endowment or funds functioning as endowment and loan
funds, while 28 per cent of the funds were temporarily invested
or included with current assets that may be withdrawn for
operating expenses or other purposes.

Plant. The book value of the plant of the Institute was
$31,364,000 on June 30, 1952, and $28,578,000 on June 30, 1951.
Additions to plant during the year were represented by expendi-
tures of $2,765,000, and special repairs and space changes in-
cluded in operating expenses were $1,088,000, a combined total
of $3,853,000. In 1950-1951, plant additions were $4,364,000,
while special alterations were $209,000, a total of $4,573,000.
The near completion of the Metals Processing Laboratory, the



FINANCIAL REVIEW 107

interior renovation of the Sloan Building, and the expenditures
for construction in progress on the John Thompson Dorrance
Laboratory together made up more than 85 per cent of the
addition to the dollar value of the plant during the fiscal year.
Construction in progress on June 30, 1952, required further
estimated expenditures of over $1,000,000, which was set
aside and included in the building funds at the close of the
year.

Gifts. The gifts, grants, and bequests of $6,953,000 received
during the year included payments of $1,998,000 toward sub-
scriptions by alumni and friends of M. I. T. during 1948-1951
to the Development Program. Gifts of $4,955,000 were from
sources other than maturing pledges, with the partial dis-
tribution from the bequest of Mrs. H. Sylvia A. H. G. Wilks
of $1,645,000 and the Research Fund for the School of Indus-
trial Management of $1,000,000 making up more than half of
the gifts received over and above the contributions flowing
from the Development Program. During the five years pre-
ceding the Development Program, gifts to the Institute ranged
from $1,368,000 to $2,550,000.

Endowment gifts of $341,000 for designated purposes
included the initial payment of $150,000 by the Webster
Foundation to establish the Edwin S. Webster Professorship in
Electrical Engineering and $134,000 for endowed scholarship
funds. Mrs. Wilks’ bequest, the Development Fund, a dis-
tribution from the estate of Arthur J. Conner, and a further
contribution from the Ford Motor Company Fund were among
the unrestricted gifts received. $2,096,000 out of the total
unrestricted gifts of $2,851,000 was added to the endowment
funds. The Alumni Fund, with a total of $140,000, and con-
tributions of $1,275,000 from the Alfred P. Sloan Foundation,
Inc., are a part of the gifts received for designated purposes and
invested with other funds of the Institute.

Grants from companies in the Industrial Liaison Program
were $1,110,000 in the total contributions of $2,094,000 received
for current purposes in 1951-1952. During the year under
review, $839,000 in grants was allocated to the support of the
current program in education and research, and $365,000 was
added to funds for immediate use or to meet subsequent
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expenditures. Gifts for current use applied to current opera-
tions continue to be a major source of operating revenues.
For 1951-1952, gifts actually used are included with gifts and
other receipts at $2,433,000 in the Statement of Income and
Expense. Gifts and grants for current expenditures not only
meet current needs but also conserve funds that otherwise
would be expended.

Investments. Total investment income in 1951-1952 was
$2,618,000, a slight increase over the previous year, when
investment income was $2,583,000. A somewhat smaller pro-
portion of income was used for current expenses in the year
ended June 30, 1952, with $1,334,000 allocated in the Statement
of Income and Expense, but a greater proportion was added to
fund balances for redistribution against current expenditures,
and this was $763,667 for the twelve-month period. $520,000
was added to the unallocated investment income reserve, bring-
ing this reserve at the close of the year to $1,297,000, or more
than half of the income on the General Investments of $2,411,000
for the year ended June 30, 1952. Continuing the practice of
allocating the greater part of dormitory and other operating
income to the reserve for investment amortization and allied
purposes brought this reserve to $318,000 by the addition of
$121,000 during the year.

63.2 per cent of the income on General Investments was
dividends on common stocks, 17.3 per cent represented bond
interest, and 11.4 per cent was real estate income, with these
three classes of investments furnishing 91.9 per cent of the
income in the fiscal year. The change in the source of income
by class of investment from the previous year was not marked,
with common stocks, bonds, and real estate making up 94.3
per cent of the income on General Investments in 1950-1951.
The rate of income earned for the funds sharing in the General
Investments was 5.18 per cent on the average book value of
the funds, and in 1950-1951 the rate was 5.02 per cent. For
the fifth consecutive year, 4 per cent was allocated to the funds.
During the past three years, income over and above 4 per cent
has been added to unallocated investment income.

The investment in common stocks at market value con-
tinued the upward trend of recent years, reaching 46.9 per cent
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on June 30, 1952, while bonds and real estate were down some-
what from the level of June 30, 1951, at 27 per cent and 15.6
per cent, respectively, of the General Investments. A part of
the funds temporarily on hand and held for current use were
invested in commercial paper on June 30, 1952, and advances
of Institute funds of $2,132,000 to finance contract research
operations supplemented advances by the U. S. Government
of $4,731,000 at the end of the year.

General. The endowment funds of the Institute have
grown from $33,238,000 to $41,249,000 during the ten years
ended June 30, 1952. Over 75 per cent of the increase in endow-
ment of $8,011,000 in this decade was added during the past
three years. Less than half of the new endowment received
since 1942 was given as endowment, and more than 50 per cent
was represented by appropriations of unrestricted funds. The
accelerated growth of endowment in recent years recognizes
but does not meet the need to stabilize the operations of the
Institute by the provision of endowment funds more in keeping
with the size of the plant and scale of activities of M. I. T.
Funds for the direct support of current operations are of major
importance and make an indirect contribution to the financial
strength of the Institute, particularly when other funds are
consequently released for allocation to endowment. To achieve
a balance among the several sources of income consistent with
objectives of the program of education and research will require
a further increase of substantial proportions in the endowment
capital of the Institute.

JoseEpH J. SNYDER
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SCHEDULE 4

BALANCE SHEET
JUNE 30, 1952

INVESTMENTS
General investments:

U. S. Government bonds. . ................ $15,507,195
Otherbonds..............ocviieiiian... 2,594,530
Preferred stocks. ... ..., 247,274
Commonstocks...........ccvvveievinnnn. 17,143,348

Real estate (including $5,433,050 devoted to
Institute use) and mortgages........... 10,432,708
Commercial paper. . ............ccvvvnn... 4,646,164
Advances for current operations (per contra). . 1,923,266
Total general investments. ............coveune... (A-1)
Investments of funds separately invested.............. (A-2)
Students’ notes receivable. ....... .. oot (A-12)

CURRENT AND DEFERRED ASSETS

Cash:
General purposes. . ......oviieiiininieeann. $ 2,275,664
Segregated for certain research contracts. . ... 418,634
Students’ safe-keeping deposits............. 109,198

Accounts receivable:

U.S.Government................... (A-13) $ 3,012,214
Other.......oviiiiiiiiiinennnnnn (A-13) 173,387

Contracts in progress, primarily U. S. Government. . .. (A-14)
Inventories, deferred charges and other assets........ (A-15)

EpucartioNaL PrLaNT
Land, buildings and equipment..................... (A-19)

$52,494,485
4,621 1427
655,417
$57,771,329

$ 2,803,496

3,185,601

4,335,617
1,189,333

#1 1,514,047

$31,364,732

$100,650,108
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SCHEDULE 4

BALANCE SHEET
JUNE 30, 1952

InveEsTED FuNnDs
Endowment funds:

Income for general purposes........... (A-3) $31,195,467

Income for designated purposes........ (A-4) 10,053,044
Total endowment funds. ...........cooiieevvennnnnn. $41,248,511
Studentloan funds..........cooiviiiiiiiiieinnn, (A-5) 2,594,775
Building funds. .....c.cooviiiiiiiiiiieeei e (A-6) 2,059,622

Invested funds for current use:

General purposes. . .........c0vvnnnnn (A7) $ 1,615,583

Designated purposes................. (A-8) 4,813,060
Total invested funds for currentuse.................... 6,428,643
Unexpended endowment income for designated purposes . (A-4) 983,183
Agency and annuity funds. ............c00ee. ... (A-9 & 10) 960,587
General investments—gain and loss account. ......... (A-11) 3,496,008
$57,771,329

CurreNT LiaBILITIES, FUNDS AND SURPLUS

Advances from invested funds (per contra)..... $ 1,023,266
Accounts payable and accrued wages.......... 1,289,472
Students’ advance fees and deposits. . . .. (A-16) 224,696
Students’ safe-keeping deposits. . ............. 109,198

Withholdings, deposits and other credits. . (A-17) 517,323
Advances by U. S. Government for certain

research contracts. ................... 4,731,243

Total current liabilities. . ...............coiviiiinnn. $ 8,795,198

Gifts and other receipts for current expenses.......... (A-18) 1,563,355

Investment income unallocated to funds................... 1,296,911
Deficit from operations. ........oovveirervnrenninennnnns 6141,417)

$ 11,514,047

EpucarioNaL Prant CariTaL
Endowment for educational plant................... (A-20) $ 31,364,732

$100,650,108
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SCHEDULE B

STATEMENT OF INCOME AND EXPENSES
FOR YEAR ENDED JUNE 30, 1952

INcomE
Educational and General
Tuition and other fees.............covevinvninnnn. (B-1)
Investment income used for current expenses. . ...... (B-2)

Gifts and other receipts used for current expenses. . . . (B-2)
Research contracts:
Reimbursement for direct expenses. . .(B-3) $20,032,737
Allowances for expenses of administration

and plant operation ............. (B-3) 3,455,640
Other income. ..... et eterreeriet e, (B-3)
Total educational and general. . ......................
Auxiliary activities — dormitories, dining services and housin
PrOJECtS . o v vt e it ereeennntnenssnnonnananes (B-13
Total operating income. ...... et
ExPENSES

Educational and General
Academic expenses (including research expenses
of academic departments):

Salaries and wages..........c...... (B-5) $ 4,037,682
Departmental expenses............. (B-6) 931,941
Library and museum............... (B-7) 253,692
Research contracts — direct expenses:
Salaries and wages. ................ (B-3) $10,922,089
Materials and services.............. (B-3) 6,406,470
Subcontracts, travel and other. ...... (B-3) 2,704,178
General and administrative expenses........ e (B-9)
Plantoperation...........ooeiiiinneneeeronnnnns (B-10)
Medical department. .........cciiiiiiiiainianans (B-11)
Undergraduate budget board..................... (B-12)
Total educational and general. . ......................
Auxiliary activities — dormitories, dining services and housing
PrOJECES . o v vt e eiennreessnensaneerssoronnnnns (B-13)
Total operating expenses. ... ... e e e

Excess of operating expenses over operating income for year. . .
Deficit June 30, 108T. . viuiieennnerereeninnnsservacnnns

Net reduction of unexpended balances of appropriated income,
$42,546, and other prior year adjustments. ..........

Deficit June 30, 1952, . viireinne vnienrnnrennenennnnens

$ 3,628,294
1,334,305
2,432,970

23,488,377
51,928
$30,935,874

1,581,768
$32,517,642

20,032,737
2,552,363
2,721,673

149,908
273,006
$30,953,002
1,581,023
$32,534,025

$ 16383
191,601

$ 207,984
66,567

$ 141,417
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REPORT OF THE TECHNOLOGY LOAN FUND COMMITTEE
COMPARATIVE BALANCE SHEET

AsseTs
June 30, 1051 June 30, 1952
Cash.....ovvviiiiiiiiiiiiiiniiinnens $ 61.607.21 $ 15,488.30
Investments (Schedule A-2)............. 1,569,218.38 $1,630,825.50 1,572,028.49 $1,587,516.88
Student Notes Receivable:
Loans 1930todate.......ocvvneennns $2,341,516.75 $ 2,540,297.75
Less Repayments (including $9,403.54
chargedoff)......coveveenieinnnn, 1,821,15089  520,365.86 1,902,283.94  638,013.81
TOTAL ASSETS. .o vvvneennrnnannns $2,151,191.45 $2,225,530.69
LiaBrurTies
Technology Loan Fund:
ToAZIdSubscriptions ................. $1,451,205.18 $1,451,450.18
Investment Income {met)...ocoeinnnn $ 691,311.66 $758,754.19
Interest from Loans. ................ 234,184.65 239,797.71
Class of 1895 Memorial Fund......... 5,824.00 931,320.31 6,824.00 1,005,375.90
$2,382,615.49 $2,456,826.08
Deduct:
Net Loss on Sales of Securities........ $ 189,840.26 $ 189,652.76
Written Off, Deceased Borrowers...... 5,125.32 §,125.32
Legal Settlements................... 4,219.37 4,278.22
Life Insurance Premiums............ 32,239.09 231,424.04 32,239.09  231,295.39
ToraL LiasiLITIES $2,151,191.45 $2,225,530.69

RECEIPTS AND EXPENDITURES FOR 1951-1952

REecEerrTs
Income (INVestments) ....ovuevinennnrerieceeeneeenneeaseresnsesnsasannasonnses $  67,442.53
Interest (LOANS) . ..o uerssenierne e ennrenrsteaeasnreernnaiesaneneennsnes 5,613.06
Class of 1895 Memorial Fund..........ooiiiiiiiiiiiiiiii it i 1,000.00
[ T 155.00
Net Gains on Sales of Securities .. .......... ... ittt 187.50
8 74,398.09
ExPENDITURES

Loans madeduring year. ........c.cuiiiiienieieriniinencnennenenns $ 198,781.00

Less: Repayments (plus charge-offs)................... e, 81,133.05

$ 117,647.95
Legal Settlements. . . ouuueintnneeennianeoneraennraneeneeanennnnns 58.85 117,706.80
NET DECREASE IN CASH AND INVESTMENTS. . t0vutnreraerneivrnreenesnsncinsoasnne $  43,308.71

TecuNoLocy LoaN Funp CoMMITTEE
Karl T. Compton, Ckairman
Gerard Swope William C. Potter
Pierre S. du Pont Joseph J. Snyder
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REPORT OF THE TRUSTEES OF THE
M. I. T. PENSION ASSOCIATION

COMPARATIVE BALANCE SHEET

ASSETS
June 30, 1951 June 30, 1952
0T $ 59,572.67 $ 08,488.47
Investments (page 115) .........cvvunnnn. 3,178,118.88  3,585,526.841
Total. ..o e s e, $3,237,691.55  $3,684,015.31

1 Market Value June 30, 1952, $4,242,476.35.

LiasiLiTies

Teachers; Annuity 1;'und (5% salary deduc-

tion, plus interest) . .. ...........0.uun. $1,749,113.53  $2,006,517.79
*M.IT. Pension Fund (3% appropriation, ’

plusinterest).......cevevevnnnnnnnnnas 1,173,136.25  1,369,670.24
Special Reserves for Annuity Payments. . .. 280,954.49 275,373.21
Total Liabilities. ....................... $3,203,204.27  $3,651,561.24
Reserve Fund (including undistributed

ST Tere) 1 1) 34,487.28 32,454.07
Total. . ..coiiiiiiii i $3,237,691.55  $3,684,015.31

* The Institute appropriates annually the equivalent of the 5% salary deduction, using 2% for
payment of group insurance premiums.

RECEIPTS AND EXPENDITURES FOR 1951-1952

REeceiprTs
5% salary deductions added to Teachers’ Annuity Fund.... $ 256,675.08
3% appropriations added to M.I.T. Pension Fund. ........ 154,131.04
Income from investments (net)...........c.cceviunennn. 133,575-97
Net gain on sales of securities. .. .......vvvvineneennnns 39.45
Total Receipts .ovvvvivniiiiiiniiiiiiirerireneneiannns $ 544,421.54
ExXPENDITURES
Paid on account of withdrawal or decease of members. ...... $ 87,307.41
Pension paid directly to retired former members........... 10,790.37
Total Expenditures. .. ......coivreneiiiniaanennns 98,097.78
Net Increase of Ledger Assets. . ........ccvvvvvvnnneennn. $ 446,323.76

TrusTEES oF THE M.I.T. PENSION ASSOCIATION
Karl T. Compton ﬂoseph J. Snyder
Ralph E. Freeman John R. Macomber
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A Recorp or INvEsSTMENTS HELD FOR ACCOUNT OF THE
TrusTeES oF THE M.L.T. PENSION AsSSOCIATION

};:rS’}::Z: Book Value Net Income
$175,000 U. S. Treasury. . ... 2Ys 1959-62 § 175,705.00 $ 3,766.25
150,000 U. S. Treasury. . . .. 2155 1963-68 150,700.00 3,871.77
250,000 U. S, Treasury. . ... 2l5s  1964-69 251,600.00 6,112.50
150,000 U. S. Treasury. . ... 2145  1965—70 151,780.00 13,600.00
100,000 U. S. Treasury, “B” 2345 1975-80 100,000.00 2,750.00
1,010,000 U. S. Savings, “G”. 235 1954-63 1,010,000.00 25,250.00
34,000 Alabama Power. ... 314s 1972 34,000.00 1,207.50
50,000 Am. Tel. & Tel... ... 234s 1961 53,200.00 975.00
50,000 Am. Tel. & Tel...... 234s 1980 50,080.00 1,365.00

50,000 Aluminum Co. of
America........ 314 1964 50,000.00 (21.70)

50,000 Aluminum Co. of
Canada, Ltd...... 3%s 1970 50,750.00 (145.31)
50,000 Comm. Edison. . . .. 3s 1977 §2,200.00 1,400.00
50,000 Louisiana Pr. & Lt.. 38 1974 §1,170.00 1,428.00
50,000 Pac. Gas & Elec.. ... 3s 1974 §1,350.00 1,425.00
50,000 Philadelphia Electric 234s 1974 §0,250.00 1,350.00
100,000 Pittsburgh Plate Glass 35 1967 100,000.00 (63.33)

25,000 Puget Sound Power

&Light......... 4¥4s 1972 26,300.00 763.19
50,000 United Gas Corp.... 3%s 1971 52,080.00 582.51
35,000 So. California Edison 3s 1965 36,400.00 950.00
25,000 Balt. & Ohio. ...... 48 197§ 24,987.50 1,000.00
50,000 Northern Pacific Ry. 48 1997 51,590.00 798.33
1,000 Draper Corporation. . ............. 22,403.35 350.00
8ooduPont..............ia 29,504.20 2,840.00
1,3345% Eastman Kodak . . ................ 28,510.58 2,231.80
1,500 General Electric................... 63,519.71 4,500.00
1,200 General Motors. . ................. 29,332.24 4,800.00
1,800 GulfOil. ... 67,460.86 4,050.00
55338 Int. Business Machines ............ 26,443.18 2,160.00
1,600 Sears Roebuck. ................... 29,391.89 4,400.00
1,000 Standard Oil Company (Indiana). . .. 42,392.95 4,175.00
1,825 Standard Oil Company (New Jersey) . 45,440.46 8,187.50
1,500 Union Carbide and Carbon......... 41,575.54 3,000.00
1,500 United Fruit...................... 38,575.21 6,000.00
1,200 United Shoe Machinery............ 66,904.62 3,000.00
200 Am. Telephone & Telegraph. .. .. ... 32,877.59 1,800.00
1,200 Cleveland Electric Illuminating. . . .. 44,110.95 3,000.00
1,800 Houston Lighting & Power.......... 26,132.53 1,440.00
2,000 Middle South Utilities, Inc.. . .. ..... 33,214.83 2,400.00
1,000 Public Service of Indiana........... 29,482.87 1,800.00
3,025 Virginia Electric & Power. .. ........ 60,391.07 3,437-50
560 Bankers Trust, N.Y.. ............. 26,737.50 1,120.00
soo First National Bank, Boston. .. ..... 277,300.00 1,125.00
100 Guaranty Trust, N. Y.............. 23,989.50 1,400.00
1,100 National City Bank, New York...... 50,508.28 1,390.00
1,440 Fireman’s Fund Insurance.......... 40,950.00 2,304.00
267 Hartford Fire. . ................... 18,338.67 801.00
600 Insurance Co. of North America. . . .. 16,000.00 1,500.00
Real Estate, Albany, N.Y.......... 49,395.76 2,264.46
Income frombondssold. ...........  ........ 35.00

Total Pension Assaciation. . .. ... ... $3,585,526.84 $133,575.97




116 REPORT OF THE TREASURER

STATEMENT ON ACCOUNTS

Supporting schedules for the Balance Sheet as of June 30,
1952, and the Statement of Income and Expenses for the year
then ended have been drawn from the Institute’s books of
account and are presented herewith. Schedule A-1 through
A-20relate to the Balance Sheet, Schedule A; and Schedules B-1
through B-13 to the Statement of Income and Expense,
Schedule B.

D. L. Ruinp J. A. Lirreg, C.P.A.
Bursar Accounting Officer

W. A. Hoxanson
Assistant Bursar
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SCHEDULE A4.r
GENERAL INVESTMENTS

Par Vatue  U. S. GOVERNMENT BoNDs Book Value Net Income
$4,000,000 U. S. Treasury Bills. ..... 1952 $ 3,998,666.67  ........
1,000,000 U. S. Treasury
Certificate of
IndebtednessA..1%’s 1953 1,002,385.28 $ (2,465.75)
450,000 U. S, Treasury. ...284’s 1958 450,000.00  ........
1,000,000 U, S. Treasury....2}4’s 1962-59 997,118.06 22,500.00

1,500,000 U. S. Treasury....2%4’s 1968-63  1,469,218.75 37,500.00
6,100,000 U. S. Treasury....234’s 1969-64  6,149,500.00 125,461.7%
1,000,000 U. S, Treasury....24’s 1971-66  1,023,139.29 23,000.00
417,000 U. S. Savings “G». 214’s 1953-56 41'7,000.00 10,425.00
225 U.S. Savings “F”...... 1963~64 166.50 .........
Income from bondssold....................... 127,913.36

Total U. S. Government Bonds... $15,507,194.55 $ 344,334.36

CanapiaN Bonps
$ 200,000 Aluminum Co. of
Canada, Ltd....3%’s 1970 $ 20300000 §  (581.25)

200,000 Interprovincial

Pipe Line. ..... 34’s 1970 197,375.00 6,753.24
Total Canadian Bonds.......... § 400,375.00 § 6,171.99

PusLic UriLity BonDs
$ 200,000 Am. & For.Pr..... §’s 2030 $ 197,182.41% 10,000.00
78,000 Puget Sound Pr. Lt.4¥{'s 1972 79,479-53 3,115.00
Total Public Utility Bonds...... $ 276,661.94% 13,115.00

RaiLroap Bonps
$ 100,000 Baltimore&Ohio.. 4’s 1975 $ 86,985.008  4,000.00
50,000 B, &O., P.,

L.E.&W.Va... 4’s 1980 48,643.75 2,000.00

115,000 Northern Pacific. . 4’s 1997 105,228.29 4,600.00
153,000 Southern Pacific...4%’s 1981 150,781.75 6,385.00
Income from bonds Sold. . . . «eove  vureunns 45.50

Total Railroad Bonds.......... $ 391,638.79% 17,530.50

OtuEer Bonbps
$1,000,000 Com’l Credit Co...234’s 1954-57 $ 1,000,000.00% 27,500.00

300,000 International Bank 3’s 1976 300,000.00 9,000.00
85,000 Shamrock Oil & Gas
Corp..ovvvennn 3¥’s 1967 85,850.00 (1.46)
140,000 Southern
Production Co...334’s 1967 140,004.14 (452.63)
Total Other Bonds............. $ 1,525,854.14 % 36,045.91
Shares
PREFERRED STOCKS
200 Christiana Sec. Co. $7.00 $ 28400008 1,400.00
602 Merck & Company,
Inc. 4.00 64,373.97 1,143.80
1,500 N. E. Gas & Elec. 4 50 154,500.00 6,750.00

Total Preferred Stock.......... $ 247,273.97% 9,293.80
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SCHEDULE A-r — (Continued)
Shares Book Value
InpusTriAL CoMmoON STocks
Agricultural Equipment
4,000 Caterpillar Tractor Co.......... 92,194.13
6,000 International Harvester Co.. . ... 79,912.25
Automobile
4,275 Chrysler Corporation........... 150,144.60
52,746 General Motors Corp........... 2,093,449.78
Building Supplies
6,000 Johns-Manville Corp........... 187,886.86
12,600 National Lead Co.............. 118,093.64
6,000 Pittsburgh Plate Glass Co....... 83,197.11
2,000 Sherwin Williams Co........... 100,988.10
Chemicals
4,008 Allied Chemical & Dye Corp..... 169,777.26
500 American Cyanamid Co......... 50,919.54
268 Christiana Securities Co......... 729,174.35
1,6391 Dow Chemical Company....... 99,342.75
1,579 E. I. du Pont de Nemours &
Company........ooveevvennn 130,538.50
30,200 Eastman Kodak Company...... 398,105.80
10,000 Hercules Powder Co............ 492,799.94
18,060 Merck & Co.,, Inc.............. 108,717.47
4,100 Monsanto Chemical Company. .. 96,803.58
13,777 Union Carbide & Carbon Corp. .. 273,602.10
Containers
13,200 American Can Company........ 326,388.57
6,070 Owens-Illinois Glass Co......... 348,022.10
Electrical Equipment
15,750 Thomas A. Edison, Inc......... 180,000.00
9,171 General Electric Company...... 246,062.97
3,200 General Radio Company........ 73,850.00
6,000 Westinghouse Electric Corp...... 107,827.11
Food and Beverages
3,150 Liquid Carbonic Corp........... §3,551.11
12,306 United Fruit Company......... 202,533.18
Machinery
6,000 Draper Corporation............ 96,132.10
6,000 United Shoe Machinery Corp.. .. 352,340.53
Metal Mining
4,850 International Nickel Company. .. 163,067.43
3,943 Kennecott Copper Corp.. ....... 245,819.30

Net Income

$ 12,000.00
12,000,00

27,787.50
210,964.00

2§,500.00
18,900.00
12,000.00

*7,000.00

12,821.60
2,000.00
70,569.10
3,809.40

5,450.0§
§4,360.00
30,000.00
15,050.00
10,250.00
27,554.00

15,750.00
24,280.00

15,375-00
27,045.00

800.00
12,000.00

4,252.50
49,224.00

9,300.00
15,000.00

13,580.00
23,658.00
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SCHEDULE A-r — (Continued)

Shares Book Value Net Income
InpusTriAL CoMMON Stocks — (Continued)
Qffice Equipment
1,166+%% International Business Machines
‘ Corp........... e iaaienas $ 4887323 $ 4,534.00
3,180 National Cash Register Co...... 96,166.04 10,176.00
Oisl
1,000 Gulf Oil Corporation........... 184,894.62 15,750.00
16,000 Humble Oil & Refining Co....... 339,204.10  38,240.00
3,500 Ohio Oil Company............. 106,531.25 11,375.00
6,000 Phillips Petroleum Company. . .. 168,069.52 14,400.00
14,748 Socony Vacuum Oil Co., Inc.. ... 2§3,513.50 30,918.00
11,350 Standard Oil of California....... 343,751.66 31,780.00
7,087 Standard Oil (Indiana).......... 288,178.12 29,443.24
18,587 Standard Oil (New Jersey)....... 441,427.93 83,430.50
4,268 Texas Company............... 117,349.92 14,297.80
Paper .
10,008 International Paper Co......... 180,484.79  30,024.00
Retail Trade
4,000 Montgomery Ward & Company. . 261,266.32 12,000.00
5,000 J. C. Penney Company . ........ 154,666.05 16,250.00
6,866 Sears, Roebuck & Company...... 155,589.79 18,842.00
Soap
7,500 Procter & Gamble Co........... 261,143.86 19,500.00
Steel
6,000 Inland Steel Co................ 198,474.49 21,000.00
6,600 National Steel Corp............ 149,488.34 19,800.00
Tobacco
2,428 American Tobacco Co,......... 175,740.75 8,399.00
2,625 Liggett & Myers Tobacco Co... .. 18 3:606.14 1 3:1 25.00
Miscellaneous
2,500 Consolidated Rendering Co...... 169,500.00 12,500.00
4,016 Minnesota Mining & Mfg. Co..... 74,380.40 4,016.00
Income on stocks sold..........  ........ 4,977.00

Total Industrial Common Stocks. $12,203,632.98 $1,233,057.69
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SCHEDULE A-r — (Continued)

Shares
Pusric UriLity Common Stocks

8,757 American Gas & Electric Co......
1,015 American Tel. & Tel. Co.........
4,080 Boston Edison Company........
8,085 Commonwealth Edison Co.......
3,500 Illinois Power Company.........
4,000 Southern California Edison Co.. ..
6,000 Texas Gas Transmission Corp.. ..
9,756 Yirginia Electric & Power Co.. ...

Book Value Net Income

$ 340,845.38 $ 25,958.25
129,053.13 9,112.50
147,729.74  11,424.00
230,486.77  14,544.00

127,251.83 %7,7700.00
141,089.14 8,000.00
102,750.00 3,000.00

191,625.93 11,086.25

Total Public Utility Common Stocks $1,410,831.92 $ 90,825.00

RaiLroap Common Stocks

4,086 Atchison, Topeka & Santa Fe Ry..
2,000 Great Northern Railway Co. Ptd.
1,000 Northern Pacific Railway Co.. ...

Income on stockssold. ..........

Total Railroad Common Stocks. .

Bank Stocks

3,750 Bankers Trust Co., New York. ...
2,285 The Hanover Bank, New York. . .
3,031 Cont. Ill. Nat. Bank, Chicago. ...
4,986 The First National Bank, Boston.
1,152 Guaranty Trust Co. of New York.

833 Harris Trust & Savings, Chicago. .
6,800 National City Bank of New York.

Total Bank Stocks.............

INSURANCE Stocks

4,167 Boston Insurance Company......
2,125 Continental Ins. Co., New York. .
7,180 Fireman’s Fund Ins. Co., Calif.. ..
2,308 Hartford Fire Ins. Co., Conn.. . ..
6,400 Insurance Co. of North America. .

Total Insurance Stocks..........

$ 184,244.69 $ 18,387.00
95,877.13 8,000.00
61,696.95 1,125.00
........ 4,800.00

$ 341,818.77 3 32,312.00

$ 189,613.75 $ 7,500.00
233,581.79 9,140.00
174,542.92 9,700.00
298,492.06 11,218.50

321,949.04 16,128.00
146,362.00 9,996.00
292,278.20 13,600.00

$1,656,819.76 $ 77,282.50

$ 197,914.51 $ 10417.50
68,383.05 6,693.75
207,774.20 11,488.00
112,547.69 6,924.00
161,635.55 16,000.00

$ 748,255.00 3 51,523.25
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SCHEDULE A-r — (Continued)

Shares
OrHER SToCKS

6,000 Am.Research&Development Corp.
10,250 Bond Investment Trust of America
16,522 Railway & Light Securities Co.. . .

1,000 Stone & Webster, Inc............

Investment in 26 other securities.

Total Other Stocks. ............

Morrcace NoTES

Common Street, Belmont. ......
Park Avenue, Arlington. . .......
Putnam Place, Roxbury.........
Ruby Avenue, Marblehead. . .. ..
Spear and Wibird Streets, Quincy .
Alpha TauOmega..............
BetaThetaPi.................
Delta Kappa Epsilon...........
KappaSigma..................
Lambda Chi Alpha.............
PiLambdaPhi................

Reavr Estate Devorep 10 InsTiTUTE USE

Dormitories and Housing

111 Bay State Road, Boston. . ...
120 Bay State Road, Boston. . . ..
GraduateHouse...............

Total Dormitories and Housing. . .

Research

§65 Memorial Drive, Cambridge. .
209 Mass. Ave., Cambridge. .....
Wood Street, Lexington, Mass.. ..
68-92 Albany Street, Cambridge. .

Total for Research.............

*Not including first mortgage of $397,739.3 5.

121
Book Value Net Income

$ 150,000.00  ........
202,031.50 $ 8,200.00
238,836.41 16,522.00
29,507.65 2,250.00
161:613.69 10:870.67

$ 781,989.25 3 37,842.67
$ 6,062.00 § 293.80
7,823.88 364.43
2,100.00 110.03
§,900.00 276.75
1,100.00 135.42
9,500.00 475.00
18,000.00 937.50
10,000.00 655.08
9,000.00 450.00
11,869.34 ~85.68
§,000.00 137.50
1,000.00 90.63
15,175.00 664.20
§,000.00 275.00
3,500.00 175.00

$ 111,130.22 $ §,826.02
$ 1660000 $  664.00
29,000.00 798.64
647,951.94 2,279.06
2,064,180.53 6,836.17
1,670,503.77%  ........
459,492.60  10,155.88
$4,887,728.84 $ 20,733.75
$ 200,560.50 $ 10,028.00
100,000.00 §,000.00
68,074.04 3,403.00
176,686.35 13,151.66

$ 54532089 $ 31,582.66
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SCHEDULE A-1 — (Continued)
Book Value Net Income

OtrER ReaL EsTaTe
80 Memorial Drive, Cambridge... $ 896,728.19 $ 44,715.43

100 Memorial Drive, Cambridge. . 153,510.85 3,200.04
333 Memorial Drive, Cambridge. . 40,000.00  ....e...
500 Memorial Drive, Cambridge
(Building and Fixtures)...... 76,004.68 2,796.79
540-550 Memorial Drive, Cam-
bridge (Land).............. 351,524.51 14,196.30
640 Memorial Drive, Cambridge. . 467,929.57*  25,904.90
Gloversville, N.Y.............. 223,449.89 11,203.58
New London, Conn............. 230,830.82 11,085.17
Plattsburgh, N.Y.............. 174,526.92 8,018.92
Taunton,Mass.. ............... 188,812.82 8,591.21
Waltham; Mass................ 642,189.97 32,181.28
Willimantic, Conn,............. 154,416.13 6,972.40
Main Street, Worcester, Mass.. . . 186,916.71 8,503.97
Federal Street, Worcester, Mass. . . 367,637.61 17,744.21
Bexley Hall, Cambridge. . ....... 145,280.61 11,366.55
76-94 Mass, Ave., Cambridge. . .. 438,678.74 5,568.75
Franklin Street, Boston. . ....... 150,000.00 10,889.08
Total Other Real Estate......... $4,888,528.02 $222,938.58
Par Value
CommERcIAL PaPER
$ 1,000,000 Com. Inv. Trust, Inc..... 1952 $994,560.44  ........
750,000 Com. Inv. Trust, Inc.. .. .1953 736,600.10 ........
1,000,000 Gen. Elec. Credit Corp....1952 997,500.00 $ 25,000.00
500,000 Gen. Elec. Supply Corp.. . 1952 494,491.32  ........
100,000 General Motors
Acceptance Corp....... 1952 98,118,006  ........
100,000 General Motors
Acceptance Corp....... 1952 98,104.17  ........
1,000,000 General Motors
Acceptance Corp....... 1952 98I,ITI.II  ........
250,000 General Motors
Acceptance Corp....... 1953 245,579.86  ........
Income from notes matured...... 71,706.60

Total Commercial Paper and Notes $4,646,164.06 $ 96,706.60

Advances for current operations. . $1,023,266.39 $ 84,100.00
Total General Investments. . .... $52,494,484.49 $2,411,222.28
(Schedule A)

*Not including first mortgage $467,500.00.



INVESTMENTS 123

SCHEDULE 4-z
INVESTMENTS OF FUNDS SEPARATELY INVESTED

Par Value :
or Shares Book Value Net Income
InvesT™MENTS, Avoca Funbp
3,600 GeneralRadio..................... $ 76,200.00 $900.00
INnvesTMENTS, BaBson Funp
$2,000 U.S. Treasury........ 2)4s 195659 $ 2,00000 $ 45.00
1,000 U.S. Savings “G”..... 214s 1961 1,000.00 25.00
1,000 U.S. Savings “G”..... 214s 1963 1,000.00 25.00
20 E.I. duPontde Nemours& Co....... 1,722.86 71.00
80 United Stores, Cum. Conv. Pfd....... 8,034.54 480.00
80 United Stores,2d Pfd................ 1,284.62 80.00
30 StandardOil,Ind................... 1,429.30 126.75

Total BabsonFund. ................. $ 16,471.32 $ 852.75

InvesTMENTS, MaLcoLM CorToN Brown Funp
$2,500 U.S.Savings“G”..... 2Y4s 1954 $ 2,50000 §$ 62.50

1,000 U.S. Savings “G”..... 2l4s 1961 1,000.00 25.00
30 General Electric.................... 1,019.70 90.00
Total Brown Fund.................. $ 4,519.70 $ 177.50

InvesTMENTS, CLASS OF 1919 FUND
$4,650 United States Savings “F”....1955-57 $ 3,441.00 ........

InvesTMENTS, CLASS OF 1920 FUND

$3,150 U. S. Savings “F”........... 1957 $ 2,331.00 ........
2,175 U. S. Savings “F”........... 1958 1,609.50 ........
Total Class 1920 Fund. . ............ $ 3,040.50 ........

InvesT™MENTS, DrAPER FUND

$29,900 U.S. Savings “G”..... 2145 1954 $ 29,900.00 $ 747.50
24,000 U, S.Savings “G”..... 234s 19355 24,000.00 600.00
10,000 U.S. Savings “G”.... 2}4s 1959 10,000.00 250.00
21,000 U.S. Savings “G”..... 214s 1960 21,000.00 525.00

5,000 Baltimore & Ohio...... 48 1975 5,000.00 200.00
5,000 Northern Pacific. ..... 4s 1997 4,598.31 200.00
5,000 Southern Pacific...... 4%s 1981 5,000,00 225,00
100 duPontdeNemours................ 4,731.0§ 355.00
60 Standard OiLN.J.................. 2,010.78 270.00

Total Draper Fund. . ............... $106,240.14  $3,372.50
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SCHEDULE A-2 — (Continued)
Par Value

or Shares Book Value Net Income
INvesTMENTS, ARTHUR D. LiTTrLE MEMORIAL FUuND
$40,000 U.S.Treasury........ 28 1953-51 $ 40,000.00 $ 800.00
40,000 U.S.Treasury........ 23 1954-52 40,000.00 800.00
466 Arthur D. Little, Inc., Pfd........... 46,600.00  2,796.00
§,543 Arthur D, Little, Inc., Com.......... 110,860.00 38,801.00
Total Little Fund . . ................. $237,460.00 $43,197.00
InvesTmENTS, RicuarDp LEE RusseL Funp
$3,000 Mortgage Note, Spear and Wibird Sts,
Quiney.............ccooieii., $ 3,000.00 $69.58
1,000 Mortgage Note (participation)....... 1,000.00 §0.00
Total Russel Fund. ................. $ 400000 $ 119.58
InveEsTMENTS, SoLAR ENERGY FUuNnDp
5,000 Godfrey L. Cabot,Inc............... $647,700.00 $32,500.00
530 General Electric.................... 20,171.83 1,590.00
324 Mission Corporation. ............... 6,291.00 577.86
Total Solar Energy Fund. . . ......... $674,162.83 $34,667.86
InvesTMENTS, REsEarcH Funp,
ScuooL or INpusTRIAL MANAGEMENT
20,000 General Motors Corporation. .. ..... $1,000,000.00 $40,000.00
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SCHEDULE A-2 — (Continued)

Par Value
or Shares Book Value Net Income
INvESTMENTS, JoNATHAN WHITNEY FUND
$331,000 U.S. Savings “G”..... 234s 1954-58 $331,000.00 § 8,275.00
40,000 Niagara Mohawk Pr... 2%4s 1980 40,000.00  1,150.00
40,000 Pacific Gas& Elec..... 33 1974 40,603.37 700.00
410 BankersTrust, N.Y................ 18,937.50 820.00
00 BostonEdison..................... 18,567.12 1,400.00
374 BostonlInsurance.................. 19,145.78 935.00
300 Chrysler........cvvviiennnnnnnnn, 16,594.85 1,950.00
g0 duPont..............oiiiiia 15,279.10 1,420.00
250 First National Bank of Boston. .. .... 11,425.30 562.50
s00 General Electric...............0.ut. 13,188.03 1,500.00
66 Guaranty Trust, N.Y............... 18,087.30 924.00
400 InlandSteel....................... 16,120,12 1,400,00
750 International Paper................ 14,642.60  2,250.00
450 National City, N.Y................. 20,792.55 900,00
644 StandardOi,N.J.................. 12,311.87  2,898.00
450 UnitedFruit....................... 10,690.23 1,800.00

Total Whitney Fund. ............... $617,385.76 $28,884.50

InveEsTMENTS, TECENOLOGY LoaN Funp
$600,000 U.S. Savings “G”..... 214s 1954-60 $600,000.00 $15,000.00

20,000 U.S. Treasury........ 1¥4s 1953 20,000.00 300.00
100,000 U.S, Treasury........ 28  19§3-51 100,000.00  2,000.00
96,000 U. S, Treasury........ 2Y4s 1962-359 96,000.00 2,160.00
88,000 U.S.Treasury........ 214s 195856 88,000.00  2,200.00
100,000 Gen. Motors Acceptance
Corporation........ 2Ms 1952 98,I1L.IT  ........
35,000 American Tel. & Tel....234s 1980 35,000.00 962.50
15,000 Pacific Gas& Elec..... 3s 1974 15,000.00 450.00
1,080 AmericanCan..................... 40,814.83 2,362.50 -
1,200 Cleveland Electric Illuminating. ..... 46,337.47  3,000.00
800 duPont............civviiiinnnnn, 29,304.00  2,840.00
1,000 General Electric.................... 25,813.25  3,000.00
177 Guaranty Trust, N.Y............... 50,333.82  2,478.00
1,250 GulfOil. ...........c0ueeee cerenas 32,630.80  2,812.50
1,210 National Cash Register............. 38,458.96  3,872.00
1,250 National City, N.Y................. 46,541.50  2,500.00
2,000 Public Serviceof Indiana............ 54,680.84  3,600.00
750 Procter& Gamble.................. 20,511.45 1,950.00
280 St. Pau] Fire & MarineIns........... 6,737.50 224.00
1,286 StandardOil,N.J.................. 24,864.43  §,787.00
1,200 Union Carbide and Carbon.......... 27,726.00  2,400.00
goo United Fruit................... F 21,360.20  3,600.00
534 Hartford Fire Insurance of Conn.. . ... 44,802.33  1,602.00
Income frombondssold.............  ........ 2,342.03

Total Tecknology Loan Fund. . ....... $1,572,028.49 $67,442.53
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SCHEDULE A-2 — (Continued)

Par Value
or Shares Book Value Net Income
INveEsTMENTS, Josern Hewerr Funp
$11,000 U. S. Treasury........ 2l4s 195962 § 10,893.44 § 247.50
67,000 U. S, Savings “G”..... 2l4s 1954-61 67,000.00 1,675.00
15,000 AlabamaPower. . ..... 34s 1972 15,000.00 525.00
4,000 Puget Sound Pr. & Lt...434s 1972 4,000.00 170.00
12,000 Baltimore & Ohio...... 45 1975 12,000.00 480.00
10,000 Northern Pacific...... 45 1997 10,350.00 350.00
10,000 Southern Pacific. ..... 4%s 1981 10,165.00 435.00
12,000 Texas & New Orleans. .314s 1990 12,000.00 405.00
120 Bankers Trust, N.Y................ 45775.00 240.00
22 Guaranty Trust, N.Y............... 5,078.70 308.00
440 AmericanCan............coevunnns 8,570.00 §25.00
200 duPont..........coiiiiiiiiia.. 8,271.5% 710.00
300 General Electric................... 8,107.50 900.00
181 National] Cash Register............. 5,406.74 579.20
200 St. Paul Fire & Marine Insurance. . ... 4,812.50 160,00
200 Standard Oil Company (Indiana). . ... 9,498.6% 835.00
443 Standard Oil Company (New Jersey). . 8,868.38 1,988.50
300 Union Carbide and Carbon.......... 6,044.20 600.00
300 United Fruit....................... 7,120.00  1,200.00
Total Hewett Fund.................. $218,861.66 $12,333.20

InveEsTMENTS, GEORGE S. WiTMER FunD
$17,800 U.S. Savings “G”..... 2Ys 195461 $ 17,800.00  $445.00

4,000 Am, Tel.&Tel........ 234s 1971 4,C00.00 110.00
5,000 Atlantic CoastLine.... 4s 1952 4,854.44 200.00
5,000 Northern Pacific...... 48 1997 4,903.79 200.00
4,000 Southern Pacific...... 4¥s 1981 3,942.68 180.00
150 CommonwealthEdison............. §,081.51 270.00
205 Middle South Utilities.............. 1,384.05 246.00
168 Pacific Gas& Electric. .............. 6,307.32 280.00
295 United Gas Corporation ............ 2,123.22 295.00
120 St. Paul Fire & Marine Insurance. . ... 2,887.50 g6.00
50 General Electric................... 1,718.2¢ 150.00

90 GeneralMotors. .........oovvunn.., 2,503.46 360.00
100 Hershey Chocolate. ................ 4,000.00 §0.00
100 R.J.Reynolds Tobacco............. 4,200.00 200.00
100 The Sperry Corporation............. 2,500.00 200.00
43 Standard Oil Company (Indiana)..... 1,967.70 179.70

87 Standard Oil Company (New Jersey). . 1,782.20 390.50

9o Union Carbide and Carbon.......... 2,051.8% 180.00

65 BankersTrust, N.Y................ 3,071.50 130.00

22 Guaranty Trust, N.Y............... 5,920.20 308.00
Real Estate, Sanford, Fla............ 3,715.91 238.64

Total Witmer Fund. ................ $ 86,715.58  $4,708.84

Total of Investments of Funds Separaiely Invested. $4,621,426.98 $236,656.26

(Schedule A)
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INVESTMENTS — SUMMARY
JUNE 30, 1952

Per Per
General Investments Book Value Market Value Cent  Net Income Cent
Bonds
U. S. Government............ $15,507,195 $15,324,763 23.1 $ 344,334 14.3
Canadian................... 400,375 391,500 .6 6,172 .3
Public Utility............... 276,662 255,510 .4 13,118 .5
Railroad.................... 391,639 414,394 .6 17,530 b
Other............oooiiitL .t 1,525,854 1,522,612 2.3 36,046 1.5
Total......oovvvvvinnnn.... $18,101,725 $17,9008,779 27.0 $ 417,197 17.3
Preferred Stocks............... $ 247,274 $ 249,370 4 3 9,204 4
Common Stocks
Industrial................... $12,203,633 $24,402,473 36.8 $1,233,058 1.2
Public Utility............... 1,410,832 1,727,807 2.6 90,825 3.8
Railroad.................... 341,819 558,972 .8 32,312 1.3
Bank.......ooviiiiiiinnnnn. 1,656,820 1,803,990 2.7 77,282 3.2
Insurance................... 748,255 1,735,986 2.6 51,523 2.1
Other.............iiiilt. 781,989 905,218 1.4 37,843 1.6
Total.......cooiiviiiiinne, $17,143,348 $31,134,446 46.9 $1,522,843 63.2
Mortgage Notes. .............. $ 111,130 $ 111,130 2§ 5,826 2
Real Estate _
For Institute Use............ $ 5,433,050 $ 5,433,050 82 $ 52,316 2.2
Other Property.............. 4,888,528 4,888,528 7.4 222,039 9.2
Total...ovvveeviinnnnnonn.. $10,321,578 $10,321,578 15.6 $ 275,255 1.4
Commercial Paper............. $ 4,646,164 $ 4,646,164 7.0 $ 96,707 4.0

Advanced for Current Operations. $ 1,923,266 $ 1,023,266 2.9 $§ 84,000 3.5

Total General Investments........ $52,494,485 $66,204,733 100.0 $2,411,222 100.00
Special Investments.............. $ 4,621,427 $ 5,573,899 $ 236,656
Students’ Notes Receivable....... $ 63 5:417 $ 655,417 e
Charge for financial services. . ..... $ (30,000)

Total Investments............... $57,771,329  $72,524,049 $2,617,878

* Interest credited directly to student loan funds.
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GENERAL INVESTMENTS ---1942 -1952

BOOK AND MARKET VALUE AS OF JUNE 30th
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