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Report of the President

To the Members of the Corporation:

I have the honor to present, in accordance with the by-laws
of the Corporation, this annual report on the state of the
Massachusetts Institute of Technology. This year the report
is divided into two parts. Part 1 is devoted to a discussion of
the nation’s manpower requirements and the Institute’s
response to these requirements. Part 2 is a review of Institute
affairs since the last annual meeting of the Corporation.



Massachusetts Institute of Technology

].. MEETING THE NATION’S SCIENTIFIC
MANPOWER NEEDS

The theme of this section is summed up by saying
that the strategical planning of our manpower resources in the
United States calls at this juncture for a major drive to enhance
the excellence and increase the creativity of scientific and
engineering education even beyond their present fine perform-
ance. The strength and progress of our society depend less
upon numbers and more upon an advancing quality of pro-
fessional accomplishment. Technological competition among
nations and among industries is increasing, and the safety
and welfare of both may depend upon their capacity to com-
pete. Our dynamic society anticipates and requires new jobs,
an upgrading of old jobs, a still higher standard of living, better
health, and stronger defense. The fulfillment of these needs
requires a new order of excellence and creativity in the nation’s
professional work. While the preparation for this new order
of excellence begins in the secondary schools, our professional
schools have the major responsibility in setting and under-
writing these new standards of professional accomplishment.

The qualitative aspects of manpower scarcity.

While the United States has experienced shortages
of professional talent in the past, notably of physicians, we
have not in many years experienced so great or persistent an
imbalance between supply and demand as we now have in
science and engineering. The sustained scarcity of profes-
sional manpower in these fields, having been widely pro-
claimed, is now generally recognized, and its handicap to the
nation is becoming understood.

Not so well recognized and understood or stressed is
the qualitative nature of the shortage. We have a shortage
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of young engineers competent to handle new, advanced tech-
nologies. We have a shortage of research scientists and engi-
neers (the demand for whom has been doubling every decade).
We have an acute shortage of scientists whose creative and
conceptualizing powers are exceptional. We have, in sum-
mary, a shortage more of basically educated, versatile young
talent than of mere numbers of scientists and engineers.
There is indeed a shortage of numbers in many but not all
fields of science and engineering; we could better cope with
such a shortage did we not also have an even more severe
shortage of quality, depth, adaptability, and up-to-dateness.

As our advancing technology becomes more complex
and sophisticated, it requires scientists and engineers — and
managers — of more advanced education and analytical
powers. There are areas of technology so new and rapidly
advancing that only men with self-acquired fundamental and
versatile understanding or with recent education in the new
technologies are able to master or to keep pace with them.
There are many areas of technology that are now closed books
to those engincérs lacking creative powers or to those whose
training or analytical abilities never carried them beyond the
superficial methods of handbook engineering. The qualitative
nature of this scarcity is reflected in the placement offices
where industry seeks new men. Employers are not just
looking for “bodies” with degrees; they are looking with a
critical eye for competence — competence that is up-to-date
and versatile enough to meet the needs of their advancing
technology. The companies dependent upon ‘“high” tech-
nology are pressing the colleges for men with a more funda-
mental, integrated education in science, engineering, and the
humanities rather than for men specialized in some field of
technology at the expense of fundamentals. Employers want
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more scientists and engineers, but they don’t feel they are
meeting their needs by employing inferior or narrowly edu-
cated ones. They want men — particularly young engineers
— with the power to deal with the technologies of tomorrow
and not of yesterday.

Similarly in the basic sciences our most pressing needs
are for those scientists who have the imagination and trained
creative power to make the discoveries and generate the new
concepts which advance science. We hear much about the
need for more basic research and funds to support it. These
needs are great, but greater still is the need for more scientists
who have the trained talent, the motivation, and the concep-
tualizing power to make basic research really basic. In stress-
ing the need — which has always been present — of excep-
tional talent, I do not minimize the critical shortage of the
rank and file of good competent scientists. Flag officers are
not enough to provide a strong scientific attack force, but the
really acute shortage now is in the flag officer group.

Factors influencing quality.

The quality of American science and engineering
depends upon many factors. It depends upon those attitudes
in our society which tend to place a high value on accomplish-
ment in these fields and which thus affect the motivations and
the recognition so vital to achievement in any field. It
depends upon whether our society values and rewards creative
intelligence. Above all, it depends upon the success of our
society in identifying, encouraging, and providing special
educational opportunity for its exceptionally talented young
people.
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A powerful new method of analyzing the sequence of brain waves.

¢ .. scientists who have the trained talent, the motivation, and the con-

ceptualizing power to make basic research really basic.”

WINFIELD I, PARKS, JR.

An “atomic clock,” accurate to one second in nearly 300 years.
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RADIOACTIVITY CENTER

This suds-like structure is the calcium in bone — greatly magnified — after the organic mate-
rials surrounding it have been boiled away. Studies of this pure calcium structure in the M.I.T.

Radioactivity Center are leading to new methods of detecting radioactivity in the human body.

We hear impressive reports of Russian success in
marshalling these favorable factors to advance their tech-
nology. Russians attending the Geneva Conference on the
Peaceful Uses of the Atom reported that their institutes of
technology are accepting only one out of about 25 applicants.

In recent years the United States rounded out a public
system of mass education which is magnificent in its accom-
plishment as a means for mass education. We must maintain
this system in a state of vigor, and we must make sure that we
provide the means for it to meet the swelling numbers that
result from our rapid growth in population. But we must do
more. We must make sure that it has built into it the methods,
the ideals, and the people who will spot the able youngsters
and will give them special handling so that they have a max-
imum opportunity to make their contribution to our society.
All too frequently the youngster of exceptional intellectual
ability is the underprivileged youngster in our schools.
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One-third of the top 2 per cent of the graduates of our
high schools are not going to college. Some are not motivated;
some do not have the means. As one of the major moves to
augment the quality of our science and other professional
work, we must provide the motivation and the means for more
of this missing third to get a college education.

The quality of American science and engineering
depends also upon the strengthening of science teaching in the
secondary schools, and institutions such as M.I.T. cannot
side-step a responsibility to help. Last June the teachers’
colleges and other institutions producing teachers in the nation
graduated less than 250 teachers of physics for our secondary
schools, and half of these were attracted by industry and
government away from teaching. At present rates of educa-
tion, we will train only half the number of science teachers
we will need to stay where we are during the next five years.
We have a shortage of science teachers, first, as a result of
their being attracted into other more remunerative fields —
mainly industry — and, second, as a result of the inadequate
status and emphasis given to science in the secondary schools.
In remarking this, I hasten to make clear that I do not feel
that the teaching of science should be given such overriding
attention and privilege in our public schools that other fields
are weakened and the curriculum distorted. This is not the
way to solve the problem; but I do think the evidence is clear
that in the secondary schools science teaching has suffered
more than teaching in any other field. If we are to make
headway in educating more teachers of science and in improv-
ing the teaching of science, the schools of science and engi-
neering must do more than they have so far done to help in
encouraging and preparing more of their students to go into
secondary school teaching.
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The Massachusetts Science Fair, to which M.L.T. is host each year in cooper-
ation with the Boston Globe, is an important stimulus to high school stu-

dents’ interest in science.

The quality of American scientists and engineers
depends upon our willingness and success in building a more
differentiated system of higher education, with institutions
specialized more and more in accord with the degree of intel-
lectual performance expected of their students. It depends,
for example, on increasingly strong graduate schools of science
and engineering and on undergraduate schools associated
with these graduate schools where standards of admission are
very high and where the educational environment is as benign
to scholarship and discovery as that to be found anywhere in
any field of learning. There are qualities of maturity, of
disinterested scholarship, of freedom, and of intellectual stim-
ulus which mark such an environment and which are neces-
sary for scientific work of the highest order and for the matur-
ing of first-rate scientists and engineers.
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Toward a more attractive environment.

One of the major threats to scientific and engineering
education is the higher compensation and other attractions
offered to scientists and engineers by industry and other
employers. This problem is less acute in science, since the
university is (and must continue to be) a natural habitat for
creative scientists. Engineering education, however, has been
more vulnerable to this competition. This is particularly
true of those engineering schools limited to undergraduate
programs; but all of engineering education has been under
pressure because its young and imaginative teachers — espe-
cially those in the advancing, growing fields of technology —
are sought after by industry to a greater degree than any other
group in our educational institutions.

If engineering education is to meet this challenge
and prevent the spreading scarcity of quality in engineering
schools that has weakened science teaching in the high schools,
it must find ways to make engineering schools a more attractive
environment for top-flight engineers.

One of the surest ways of accomplishing this is to
create and maintain strong graduate schools of engineering.
In those engineering institutions where strong graduate schools
exist and where there is a fruitful alliance with basic science,
an environment attractive to first-rate engineers has been
achieved — but not, of course, a competitive scale of com-
pensation. The urgent need now in American engineering
education is for more research and graduate study in order to
create the environment for attracting first-rate, imaginative
teachers. The engineering profession can no longer depend
primarily upon a system of undergraduate professional educa-
tion. The development of more advanced study is the path

that can lead again to creativeness and imaginativeness in
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teaching — that boldness and fecundity in pioneering new
educational ideas that have characterized engineering educa-
tion in the past and that it now seems to have lost. It is not
that our national resource of engineering education is less
strong than it used to be. It israther that the demands placed
by our society on engineering education are greater. The
challenge of this responsibility and of our advancing technology
steadily creates new opportunities and new requirements for
engineering education and creates the need for a new order of
professional excellence. We have a small number of engineer-
ing institutions —and M.I.T. is one of these — where this
awareness of the engineer’s new importance in our society
exists, and where there is an atmosphere of creativity, of
growth in ideas, and of high professional excellence that are
commensurate with the responsibility and potential of engi-
neering in our society. These institutions, however strong,
cannot relax for a minute if they are to keep ahead of our
society’s advancing technological opportunities and if they
are to educate engineers of the breadth, scope, and power
now needed.

These factors I have touched upon all have a bearing
on the manpower shortage, both of numbers and of quality, in
science and engineering. We must move on a broad front if
we are to eliminate the shortages, and if we can give first
priority to maintaining and augmenting quality we shall be
better able to deal with numbers. This is especially true now
that we face a vast increase in numbers seeking admission to
our colleges and ultimately to the professions. We should
also keep in mind the possibility that a drop in business
activity or in the volume of defense development or production
could reduce the demand for run-of-the-mill- engineers and
scientists, and jobs — temporarily — might be hard to come



Report of the President

by. Such changes would not, except temporarily, reduce the
demand for the superior men; excellence will never be in
oversupply for very long.

As we undertake to augment our supply of top-
quality scientists and engineers, we should do so in terms of
our own national needs and outlook. We need to concentrate
more on the quality of our own science and technology and
less on engaging in a technological race with the Russians
and other nations. The last thing we should do is to engage
in an academic numbers race with the Russians. We need,
instead, to concentrate on those qualitative aims which will
keep our science and engineering always ahead. The only
sound policy is for the professions of science and engineering
in the United States to seek in their own indigenous way to
serve the growing needs of our society. This policy and objec-
tive, if followed, will require them to set quality and creative-
ness at the highest achievable level.

M.1.T.’s response and responsibility.

These general observations on the importance of
stressing excellence in dealing with the current shortage of
scientists and engineers are a prologue to my discussion of
M.I.T.’s specific response and responsibility in the face of
these shortages and in the face of the greatly increased numbers
of qualified youth who soon will be seeking a college education.
It is net enough to reiterate our traditional and established
role of stressing excellence. In the last 90 years far-seeing and
generous people of the United States have provided the
resources to create under private control at M.1.T. the nation’s
largest foundation for the specific support of an institute of
technology; through the achievements of its Corporation,
Faculty, students, and alumni this foundation has been built

11



Massachusetts Institute of Technology

into an institution of unexcelled quality and of world renown.
As a consequence, the current governing bodies of the Institute
have a grave trustee responsibility to manage this foundation
for the best interest of the nation, to be responsive to the
nation’s special needs, and to use its position of leadership to
promote steady progress in education and in the professional
fields it covers. Because of this special position and trusteeship,
M.LT. has special responsibilities, over and beyond its own
self-interest, in meeting the problem of numbers.

What has been M.I.T.s response so far? We
have moved in the following six ways to accept our share
of responsibility:

First, and most notably, we have already accepted
since World War II (and taking the last normal year before
the war as a base) an increase in enrollment of 80 per cent.
Here is the record:

thousand
6‘"““ 3138 5662 4874 5348 5650
5 —_—
1720 [ 1867 2000 |
4 —
3 —
2 P——
3154 3481 | 3650 [
l ——— o
—— X L el wer
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Pre-war Peak Veteran Peak Post-Vet Level Estimated

Graduate Undergraduate
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As the Development Committee of the Corporation
well knows, the fiscal needs created by an 80 per cent increase
in our student body have required strenuous efforts to raise
new funds for the necessary buildings and endowment. While
we have enlarged our facilities approximately in proportion
to the increase in enrollment, we still have an acute shortage
of space and numerous specialized building needs, arising
out of the greater facility requirements imposed by our more
modern and advanced concept of education and by new
research responsibilities imposed by current national needs.
Expressed in numbers of dollars, we have also increased our
endowment in proportion to the increase in enrollment, but
we have not at the same time increased it enough to offset
the reduced purchasing power of the dollar. Few other
private institutions have undertaken within a decade so bold
and so large an increase in program: 2,600 additional students,
new buildings totaling $18,878,000, and additional permanent
funds totaling $28,733,000 book value.

The second way M.LT. has responded has been to
take special measures to reduce its student mortality and
thus to minimize human wastage. By better selection in the
first place and then by systematic efforts to ease the adjustment
of incoming students to college life, we have made progress in
reducing mortality, in decreasing frustration and emotional
difficulties, and in improving morale. The Faculty who are
members of the Freshman Advisory Council have contributed
importantly to these objectives. To cite one small but human
accomplishment, every freshman out of a class of nearly 1000
had the opportunity to dine with a member of the Faculty
before classes started last month, and this adviser had come to
know his freshmen well.

13
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The third way ML.I.T. has shared in meeting the
national need has been by initiating new programs to meet
new needs, both in research and in teaching. Since the war
we have added a graduate course in nuclear engineering and
augmented our program in nuclear science. We have organ-
ized a School of Industrial Management, established as a
formal entity the School of Humanities and Social Studies,
and added the Center for International Studies. To recognize
new areas of importance and new technologies and to increase
opportunities for both graduate and undergraduate study, we
have organized new laboratories and programs such as the
Research Laboratory of Electronics; the Combustion, Acous-
tics, Nuclear Science, Gas Turbine, Servomechanisms, Dy-
namic Analysis and Control, Instrumentation, Cryogenic,
Insulation Research, Hydrodynamics, and Aero-Elastic Labo-
ratories; the Supersonic Wind Tunnel and the Towing Tank.
There has been an unremitting effort to open up new educa-
tional areas within our jurisdiction and thus to educate men
and women competent to meet industry’s rapidly changing
technological needs.

LINCOLN LABORATORY
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M.LT.’s Lincoln Laboratory and Research Laboratory of Electronics, working jointly with the

Bell Telephone Laboratories, are responsible for two radically new and extremely important methods

for radio wave transmission — both depending upon reflection of high-freq y radio from
the troposphere and ionosphere. The billboard antenna in front of the great house at the Round
Hill Field Station transmits high-frequency signals directly to Cedar Rapids, Iowa; the 60-foot
dish antenna at Ipswich, Massachusetts, sends signals to Fort Monmouth, New Jersey. By opening
a vast number of new communication channels, these transmission methods make a major contri-

bution to the nation’s continental defense plans.
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The fourth way we have sought to provide new
competence and to increase knowledge of advancing science
and technology has been our extensive program of adult
education. Last year we held 12 conferences for representa-
tives of the industrial companies in our Industrial Liaison
Program, and this past summer our Summer Session, with 32
special conferences, advanced courses, and seminars, drew
1,800 from industry, government, and educational institutions.
This kind of special adult education is becoming a major part
of the Institute’s educational mission.

The fifth way M.1.T. has sought to help in meeting our
national manpower needs has been its attempt to strengthen
and invigorate science teaching in the secondary schools.
Jointly with the Harvard Graduate School of Education we
have established a five-year program designed to prepare
students of science and engineering for teaching in secondary
schools. So far the enrollment in this course is very small, but
it shows signs of growing. Last month the Executive Com-
mittee authorized special scholarships to encourage students
to enter this course.

Six years ago we obtained the help of the Westing-
house Educational Foundation in establishing a summer pro-
gram for secondary school teachers of science. The Founda-
tion offers Fellowships which cover tuition and living costs for
the teachers, and M.I.T. and its Faculty contribute the super-
vision and teaching. The purpose of this program is to
increase the knowledge of science teachers about science; it is
only incidentally concerned with pedagogy. This past summer
the limit on the number of teachers awarded fellowships was
increased from 50 to 80, and this higher enrollment is guaran-
teed for three years.
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In addition to this program, we have inaugurated
a program of internships for science teachers in our research
laboratories; this past summer nine secondary school teachers
held appointments as research assistants at the Institute.
We hope to increase the number of such appointments, since
this program — like the Westinghouse summer course — has
met with a most enthusiastic response.

The sixth way we have moved to assure national
leadership has been in the direction of augmenting our capital
resources and increasing our current income. Last spring
the Corporation voted to raise the tuition at M.I.T. from $900
to $1100 per academic year, effective with the opening of the
Summer Session in 1956, This decision was reached reluc-
tantly but with a deep conviction, first, that it was an essential
move to assure M.I.'T.’s strength and its capacity to accept new
responsibilities and, second, that it was also in accord with a
growing national attitude that the privately controlled insti-
tutions must meet their financial problems squarely and
creatively.

The private institutions must not deny themselves
the remedies available to other organizations in our society in
a period of rising costs and high taxes. They must reject and
replace the sorry subsidy of balancing their budgets by under-
paying their faculties. They must aggressively seek increased
gifts and grants from a greater number of sources and at the
same time improve their budgets by removing the deadwood
from their curricula and the dead hand of archaic methods
from their management. These are the conditions of survival
and the requirements of leadership. To meet them, the
private colleges must revise obsolete financial policies. They
must ask parents, who are able, to pay a higher portion of the
costs of their young people’s education and they must at the

17



Massachusetts Institute of Technology

18

same time increase institutional assistance for students who
need help.

They must move in the direction of asking those who
can to pay and those who can’t to be generously helped. Too
many young people of ample means are being subsidized in
college, while too many of limited means are being inade-
quately helped. This condition arises for two reasons: first,
a tuition policy that does not adequately take into consider-
ation the ability to pay and, second, a scholarship policy that
gives aid to those who do not need it.

The misuse of scholarship funds —for recruiting
young men and women of talent without due regard to their
needs for financial aid — remains a powerful factor in con-
tinuing to promote confusion in the minds of the public as to
the true purpose of scholarship assistance and the high pur-
poses of education. It is encouraging that this year almost
100 colleges and universities have joined in a common program
aimed at a solution of this problem. Prizes and other forms of
recognition for intellectual achievement are important, but
under present conditions scholarships must be limited to those
able students who need financial aid to go to college. These
views in regard to the financial policies of private colleges have
motivated M.I.T. to increase both tuition and scholarships
beginning in 1956.

When the new tuition goes into effect, we expect to
extend scholarship aid to more students at M.I.T. and to
increase the average award per student as well. While further
gifts are urgently needed to provide scholarships, it is indeed
encouraging to have the increase in scholarships at the Insti-
tute coming from industry and from personal gifts and be-
quests. These scholarship funds, augmented by additions
from unrestricted funds, will make available an increase of
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better than 50 per cent in the funds for undergraduate scholar-
ships — in contrast to the 22 per cent increase in tuition.

Financial Aid for M.1.T. Students

Aid from these many sources totals #2.35 million.

This amount is equivalent to
51.5% of M.LT.’s total tuition
income of $4.6 million,

and to 209, of the total student
expenses to attend M.LT., about
$12 million.

19



Massachusetts Institute of Technology

20

Along with an increase in tuition and student aid,
we seek an increase in gifts and grants. Under the direction
of Alfred P. Sloan, Jr., and Marshall B. Dalton, we have a
large campaign for the Karl Taylor Compton Laboratories
under way. In addition, we are moving to extend the annual
giving concept of the Alumni Fund to other groups. We are
maintaining at a very gratifying level the Industrial Liaison
Program of corporation grants. We are conducting a bequest
program. In every possible way, we are seeking to broaden
the base of the Institute’s support. Last year, for example,
our gifts and grants came from 31 foundations, 170 com-
panies, and 12,000 individuals and other givers. Thus we
average over a thousand gifts a month, small as the average
gift may be. From this great variety of sources, M.I.T. re-
ceived during the last fiscal year $6,650,000 — $2,000,000
more than was received the year before.

This total we announce with gratitude and gladness,
but our report would not be complete without a footnote to
remind us that the dollar “ain’t what she used to be.”” What
was $1,000,000 twenty or even ten years ago represents in pur-
chasing power only about $500,000 today.

In addition to these six principal efforts, we have
moved in other ways to help in meeting the needs of the
country for increased numbers and better quality in science
and engineering. We have increased scholarship assistance
available to entering students. The Admissions Office has
greatly increased the number of secondary schools visited,
with 40 members of the Faculty volunteering to make visits.
Members of the administration and Faculty have been cam-
paigning widely to make the facts and the needs known about
the shortage and to seek out and encourage high quality youth.
Not unrelated to this effort has been the work undertaken by
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the Center for International Studies with a grant from the
Carnegie Corporation to study the quality of Soviet scientific
and engineering education.

Further responsibilities and responses.

Having already accepted a large increase in enroll-
ment and undertaken the new activities which I have de-
scribed, what other responsibilities does M.I.T. face in helping
to meet the current and impending pressure for numbers?
To help the governing bodies of the Institute answer this
question wisely, I have appointed a strong committee of the
Faculty Council, under the chairmanship of Professor Gordon
S. Brown, to study factors affecting our enrollment policy.
Without attempting to anticipate the conclusions of this
committee, I wish to point out some of the contradictions
inherent in the enrollment problem.

First, there are a number of fields in which enrollment
nationally and at M.L.T. is far lower than placement oppor-
tunities warrant and in which we have the facilities and staff
to handle a larger enrollment if more students elected to
study in these fields. These fields include geology, chemistry,
meteorology, aeronautical engineering, city planning, biology,
food technology, and civil engineering. There are other fields,
such as mathematics, in which the nation needs more gradu-
ates and in which we would relish more enrollment even
though increased numbers of students would require more
staff and space.

In contrast to these fields, we have courses, such as
electrical engineering and physics, which attract a number of
students embarrassingly large as measured by the demands on
our staff and facilities (but not large measured by demand for
graduates). For example, about one-quarter of the members

21
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of this year’s sophomore class have indicated a wish to elect
electrical engineering. If we could avoid this over-concentra-
tion in a few courses and achieve a better distribution among
the 21 courses of study at the Institute, we could accept some
increases in enrollment without requiring new staff and capital
and with advantage all-round. One of the questions before the
Brown Committee is whether the Institute should again
impose a quota system on our courses of study in order to
prevent unequal distribution of students. It is a harsh pro-
cedure to admit students to the Institute and subsequently deny
them admission to the course of their choice.

A second policy question arises out of the bottleneck
encountered in the first two years of our undergraduate
program. We are limited by the capacity of our class and
lecture rooms and of our physics and chemistry laboratories.
Increased enrollment in the first two years must be accom-
panied either by expansion of classroom and laboratory
facilities or by lower standards of education. Can we, perhaps,
encourage more college transfers into the upper two years,
and thus accept an increase where, in general, we have space
and staff to care for them?

A third consideration is that we must — with the
exceptions noted — accompany an enrollment increase with
a proportional increase in endowment and in plant. And
competition for new funds will inevitably develop between
the capital costs required for increased numbers of students
and the capital urgently needed to increase faculty salaries
and to finance the other expenditures we need to make in
order to improve the attractiveness of our environment for
both students and staff. Here, sharply juxtaposed, are con-
flicting demands of quantity and quality.
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The Growth of Enrollment at M.I.T.

each man unit equals 1000 students
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A fourth consideration has to do with the question,
“What is the optimum size for M.I.T.?”> There are no easy,
objective answers to this question, but many of us feel that
any further large increase will require drastic reorganization
of the Institute and could become incompatible with the
excellence which is and must be our hallmark.
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Other factors affecting our enrollment policy have to
do with the relative size of the graduate and undergraduate
schools. Again our enrollment is exceeding the capacity of
our student residences, and we have severe limitations of land
area for additional dormitories, academic buildings, and
playing fields.

The opportunity for a new level of excellence.

Whatever may be our response to pressures for in-
creasing enrollment, it is of overriding importance for us to
realize that the first order of business is the maintenance —
and more, the further elevation — of the quality of our edu-
cational and research programs.

This is our first responsibility in helping to meet the
shortages of quality in science and engineering. In my judg-
ment we have a special opportunity and responsibility at this
juncture to exert our leadership by pushing on to a higher
plateau of excellence and by persisting in the constant edu-
cational “retooling” required by the rapid advance of science
and engineering.

Educational Backgrounds at M.1.T.

10 20 30 40 50 60 70 80 90 100%
PRIVATE PUBLIC SCHOOLS FOREIGN
SCHOOLS SCHOOLS

Three-fourths of the 1954 Freshmen prepared in public schools.
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To urge increased excellence at this time may seem
like supererogation — like urging the minstrel to black himself
all over. We now have a superb Faculty — the strongest
group, taken in the aggregate, assembled in any institute of
technology. We have a superb student body, and our new
freshman class is probably the most highly selected we have
ever admitted. There is ample evidence of the excellence of
our students. Nearly 10 per cent of all National Science
Foundation Fellowship recipients have elected to study at
M.I.T. Over 10 per cent of the General Motors National
Scholarship recipients elected to enter here, and of the 800
men in the semifinals of that competition about 200 had
applied for admission to M.I.T. Last year, of the 32 Rhodes
Scholarships awarded in the United States one was to a
student at ML.I.T., and since the war we have averaged better
than one Rhodes Scholar a year.

In suggesting that we press for higher selectivity and
higher standards, I am not, in the face of the above evidence,
expressing any dissatisfaction with our present academic com-
munity. It is in fact so good that it must be better. The
advances in science and engineering achieved by our Faculty
constantly impose new requirements on the Faculty to be up
to date and yet more advanced in its teaching and research.

I therefore urge that we put at the top of the agenda
of the Institute’s governing bodies a consideration of how we
may achieve another step-function in our upward trend of
quality and standards of excellence, and I propose that we
consider this the most urgent responsibility we have in dis-
charging our trusteeship responsibilities. Of course we have
always given priority to quality, but I suggest that we have a
special responsibility now to make sure that we achieve here
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in Cambridge a high watermark of American intellectual
and cultural life. Specifically, I propose that we continue
and augment our efforts to:

1: Maintain those conditions of atmosphere, freedom, and
creative opportunity which make our institution a place of
superior attraction and environment for first-rate minds.
M.I.T. should be known to be, and actually must be, one of
the most attractive schools in the world in terms of its success
in creating and maintaining an environment benign to fruitful
teaching, learning, and research. Such an environment is
characterized by many subtle qualities: the standards of excel-
lence which prevail, the interaction and interstimulus of first-
rate minds, the emphases on growth, advance, and creativity
in the fields embraced, the status of dignity and freedom the
members of the community of scholars have and feel they
have. These are the qualities which Milton once so eloquently
described as a spirited, cheerful, searching, innovating “passion
for thought” dedicated “to the search and expectation of
greatest and exactest things.”

2: Maintain those conditions of compensation, recognition,
and reward which will best serve the environmental ideals
which I have just described. Today our most pressing need
is for an increased staff salary scale.

3: Maintain our standards for selection and promotion high
enough to insure an unexcelled Faculty. In promotion we
should always give priority to our own people, provided they
are as competent as anyone who might be found elsewhere.
We should check our own standards of selection against the
highest in other institutions, and in filling vacancies we should
seek the best men available anywhere in the world.
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4: Apply comparably high standards to the selection of
students. Present selectivity is good, but we still find in the
end a “lower third” in each class which is not up to the
standards of excellence we are discussing here. The achieve-
ment of the selectivity here proposed should take precedence
over the admission of larger classes. The fact that we now
admit a higher percentage of our students from foreign coun-
tries (11 per cent) than any other American college gives us an
incomparable opportunity to check our student quality against
the cream of the world crop.

To these goals for improved environment and selec-
tivity, I would add a number of innovations and improvements
in our organization and curriculum for study by the Institute’s
governing bodies. These include:

1: The encouragement of more autonomy and individuality
on the part of each of our five schools, especially at the gradu-
ate level. Many of us at the Institute feel that the time has
come for cultivating a philosophy indigenous to each school
and for recognizing more positively the differing character-
istics of our schools within the larger unity of the Institute as a
whole. Consideration should be given to informal meetings of
the Faculty within schools and to the achievement of natural
curriculum interchange and coordination among courses
within schools.

2: Development of better interchange among professors in
related fields but residing in different departments or schools.
In a few areas, such as electronics, nuclear science, acoustics,
and spectroscopy, we have met this problem by interdepart-
mental laboratories. We have yet-unrealized opportunities to
bring teachers and students of related professional interest
together in such fields as applied mathematics, automation
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and industrial management, mechanics, materials, and pro-
pulsion. Work and people in these fields are now segregated
by departments. Can we not preserve the advantages of
departmental organization and at the same time gain from
mechanisms of integration? There may be other opportunities
for interdepartmental groups and laboratories, and we have
only begun effectively to use the interdepartmental seminar
as a means of bringing scattered people together in areas of

mutual interest.

Back of all of this discussion of excellence and of ways
to improve our selectivity, our environment, and our program
lies the assurance of an institution which has the poise and
the self-confidence to look at itself critically and objectively.
We can examine our needs and our requirements for aug-
mented strength with a deep sense of self-confidence arising
out of the knowledge that the Institute is in a flourishing state,
that it has unexcelled standards, that its schools are strong and
growing stronger, and that it has a team of Corporation,
Faculty, staff, students, and administration working together
with great effectiveness and understanding. Herein lies the
opportunity and the responsibility to seek the new standards
I advocate. In so seeking lies our best response to the man-

power needs of our country today in science and engineering.

With informal remarks of uncommon sense, Sebastian S. Kresge, founder of
the Kresge Foundation, himself provided the climax of ceremonies on May 8,
1955, dedicating the Kresge Auditorium. President Killian accepted the

new building.

PHILIP LIEBERMAN 56




s .. fitting adornment of the campus of an institution devoted to advancing the boundaries of

knowledge, creative, pioneering, respectful of acquisition, avid of improvement.”

— the Honorable E. N. Van Kleffens, Netherlands Ambassador and Minister of State, at the dedication of the
Kresge Auditorium and the M.I.T. Chapel.




“The orchestral sound kept the listener in a constant state of wonderment. He
entered into a world of sound in much the same way he would step into a world
of crystal.”

Harold Rogers, reviewing for the CHRISTIAN ScIENCE Mon1TOR the Boston Symphony
Orchestra’s televised concert in the Kresge Auditorium on October 3, 1955,
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The Class of 1955 Baccalaureate in the main auditorium.

“The Kresge Auditorium . .. will call forth such a yearly program of drama, music, speaking
(and television) as M.I.T. has never participated in before. Every university in the country ought
to possess these facilities and few do.”’

— Edward Weeks, Editor of THE ATLANTIC MONTHLY, in ARCRITECTURAL RECORD for July, 1955.

A rehearsal of the Concert Band on the main stage.

**The King and the Duke,” by the
Dramashop, in the Litule Theater.

PHILIP LIEBERMAN °56
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“Canticle of Freedom” by the Choral Society and Symphony Orchestra.

The first christening in the M.1.T. Chapel.
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9. THE YEAR IN REVIEW

From the notable actions, changes, and events of the
past year not otherwise recorded in this report, I select the
following for special mention:

1: The Faculty and Corporation authorized the new degree
of Doctor of Science in Nuclear Engineering, in recognition
of the rapid growth of educational and research programs in
this field; upon recommendation of its Corporation Visiting
Committee, the Department of Meteorology is planning to
discontinue the undergraduate course (but not the graduate
course) in meteorology; upon recommendation of its Visiting
Committee, the Department of Civil Engineering has moved
to consolidate the undergraduate curriculum in building
engineering and construction with that in civil engineering.

2: With the opening of the Institute this fall, the new School
of Industrial Management has come up to “critical size,” with
about 15 new staff members joining its teaching and research
ranks. For the first time, the new School is now in a position
to exert its full influence and to achieve the goals set forth by
Alfred P: Sloan, Jr., the founder of the School.

3: Course XXI, which was still under study when I gave
my last report, has now been approved by the governing bodies
of the Institute and starts this fall. It provides at the under-
graduate level an entirely new opportunity for liberal educa-
tion in a technological environment.

4: Methods used to strengthen basic physics instruction at
the Institute, especially a new approach to laboratory teaching,
have been creating nation-wide interest. Similarly, the
Chemistry Department is embarked on a program involving
important advances in its elementary instruction.
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5: The School of Architecture is giving increased emphasis to
research in its educational program, and during the year
research investigations were under way in the fields of light-
ing, solar energy for house heating, plastics, zoning regulations
as they affect the cost of residential building, the perceptual
form of cities, and community costs and revenues involved in

new industrial developments.

6: There are a number of unanswered questions in relation
to our various housing facilities at the Institute. Some of
these are: Does the Institute have a continuing responsibility
to provide permanent housing for married students, and, if so,
what should be its character and location? Should the East
Campus, including Walker Memorial, be architecturally de-
veloped so that a more adequate Graduate Center can be pro-
vided? Or should the East Campus be developed into a Fresh-
man Center? In what ways can our existing undergraduate
dormitories be augmented to fulfill more adequately our edu-
cational objectives in the housing system? Is there need for
additional undergraduate dormitory space? If so, what should
be its nature and location? These and other questions are
presently under study by a committee representing the Cor-
poration, alumni, Faculty and students, of which our fellow
member, Edwin D. Ryer, is chairman. We all look forward
to receiving the report and recommendations of this group

during the current year.

Enrollment.

In 1954-55, the student body numbered 5,348 as
compared with 5,183 in 1953-54. The estimated enrollment
for 1955-56 is 5,650. About 6 per cent of the total enrollment
in both 1954-55 and 1953-54 were veterans. In 1954-55,
18 per cent were married, as compared with 20 per cent in
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1953~-54., One hundred eight women were enrolled, 38 of
whom were graduate students. Foreign students numbered
over 600, or 11.2 per cent of the student body, and they repre-
sented 72 foreign countries.

Enrollment in the graduate school was 1,868, as com-
pared with a record 1,955 the previous year. There were
189 officers from the Armed Services enrolled for advanced
degrees, the same number as the year before.

Students enrolled at M.L.T. during 1954-55 held
degrees from 409 other colleges and universities, 246 American
and 163 foreign.

Degrees Awarded since M.I.T.’s Founding

thousand
12

ENGINEERS DEGREES
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Response to the growing demand for technological skills.
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The number of veterans enrolled under Public Laws 16
and 346 has continued to decline sharply, and those receiving
benefits amounted to fewer than 100 students, 50 per cent less
than in 1953-54. Conversely, the number of ex-servicemen
with benefits under the “Korean G.I. Bill,”” Public Law 530,
approximately doubled over the previous year, reaching a
total of 259.

During the 1955 Summer Session, 31 different Special
Summer Programs were offered by 16 departments, with 1,791
students in attendance. During the summers of 1950 to 1955
we have given a total of 140 programs, representing 74 distinct
topics. In 1955 the Science Teachers Program was broadened
to include secondary school teachers of biology as well as
chemistry and physics, and increased by 30 to reach 80 science
teachers a year.

Student aid.

Scholarship grants totalled $292,628 to 599 under-
graduate students in 1954-55, almost exactly the same number
and amount as the year before. Total graduate scholarships
and fellowships for 1954-55 amounted to $299,902, granted to
233 recipients. This compares with $391,940 granted to
250 students in 1953-54. A total of 129 fellowships were
sponsored by industrial companies, an increase of 15 over
1953-54. Staff tuition amounting to $141,929 was paid from
departmental funds in behalf of 370 other graduate students
holding part-time teaching appointments.

A total of 352 undergraduate students received
$245,513 from the Technology Loan Fund in 1954-55; 35
were lent $21,350 from the George J. Mead Loan Fund; and
3 received small loans from other funds, bringing the under-
graduate totals to 390 students and $267,798. Five hundred



Report of the President

sixty-five applications, from both graduate and undergraduate
students, were presented to the Technology Loan Fund Board
in 1954-55, and 510, or 90.2 per cent, were acted upon favor-
ably for a total of $319,386. In 1953-54, 531 out of 596, or
89.1 per cent of the applicants, received loans amounting to
$326,312. The grant totals for 1954-55, for both graduate
and undergraduate loans from all loan funds, are 550 loan
grants adding to $342,571.

The Student Personnel Office placed 1,211 students
in jobs during the academic year and enabled them to earn
$294,300. In 1953-54, 1,174 students earned about $225,000.

Finances.

During 1954-55 our academic budget amounted to
$14,813,000 as compared with $13,693,000 in the fiscal year
1953-54, These figures for the academic budget do not include
the funds expended on sponsored research projects in the
Division of Defense Laboratories and the Division of Industrial
Cooperation.

The Institute’s endowment and other invested funds
now have a total book value of $71,831,000, an increase over
last year of $6,358,000, and are invested in securities with a
market value of $108,820,000, greater than 1953-54 by
$23,172,000. Plant assets stand at $36,086,000, about
$1,669,000 above last year.

The total market value of all M.I.T.’s funds (including
those of the Pension Association) was $116,929,000 as of Aug-
ust 30. Comparison of this figure with the equivalent totals of
other institutions shows the Institute’s to be the fifth highest
in the country, being exceeded only by the totals of Harvard
University, Yale University, the University of Chicago, and
Columbia University.
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The rate of income earned in 1954-55 on the funds
sharing in the general investments was 5.69 per cent of the
book value of the funds, compared with 5.15 per cent last
year. Of this, 4.5 per cent was allocated to the funds, com-
pared with 4 per cent in each of the previous seven years.
Unallocated investment income in the amount of $652,852
was added to the value of undistributed investment income,
bringing this reserve up to $3,042,826, of which $500,000 is
designated for allocation in 1955-56.

Gifts.

The total value of gifts to the Institute during 1954-55
reached $6,649,000. It is of particular interest to note that
in the last few years the School of Humanities and Social
Studies has received generous support from several donors:
$300,000 from the Rockefeller Foundation for the development
of the new course in Humanities and Science; $150,000 from
the Carnegie Corporation for general work in the humanities;
$150,000 from the Carnegie Foundation in support of research
on the relationship between American society and this coun-
try’s new position in world affairs; $30,000 from the Rocke-
feller Foundation for an experiment in teaching the core cur-
riculum to selected students in French; and nearly $2,000,000
from the Ford Foundation for research work in the Center for
International Studies.

The Alumni Fund, an increasingly important factor
in Institute financing, exceeded all previous records this year
when 11,176 alumni gave more than $500,000 toward the
Karl Taylor Compton Laboratories. Together with the
doubling of an anonymous benefactor and an appropriation
by the Fund Board from accumulated funds, the Alumni Fund
this year was responsible for a total of almost one and a quarter
million dollars, a truly splendid accomplishment.
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The Growing Gifts to Fund M.I.T.’s Independence
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Buildings and campus.

With over five million dollars pledged or given toward
an objective of seven million dollars, the Executive Committee
this summer authorized the start of construction on the physi-
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cal sciences building. A fitting memorial to Karl Compton,
this new great facility is scheduled for completion in the Fall
of 1956.

We plan further to begin construction on the nuclear
reactor sometime during the next academic year. This reac-
tor will be a cool, domesticated type for campus use. We
have investigated the types of reactors whose performance has
been demonstrated in laboratories of the Atomic Energy
Commission, and we have decided that one generally similar
to the CP-5 reactor of the Argonne National Laboratory best
satisfies our requirements with respect to safety, usefulness,
and cost. The preliminary plans have been reviewed by the
A.E.C.’s Advisory Committee on Reactor Safeguards, which
has agreed that our proposal to build a reactor of this type
and power level for campus use is reasonable.

At memorable dedication exercises on May 8, 1955,
the Kresge Auditorium and the M.I.T. Chapel came into
formal use at the Institute. There is already clear evidence of
the great contribution to our over-all program which will be
made by these two long-needed additions to our campus.

During the year Rockwood, the residence of the late
H. Wendell Endicott of Dedham, Massachusetts, was pre-
sented to the Institute by the executors of Mr. Endicott’s
estate. The property consists of a large house containing
about 50 rooms, about 18 acres of flower gardens and arbore-
tum, swimming pool, and attendant buildings. Isolated as it
is in spacious grounds, the estate offers excellent facilities for
conferences, meetings, and other group activities which are a

normal part of the Institute’s educational program.

Several new athletic and recreational facilities were
added to our plant this year. A portable gymnasium floor
was installed in the John Rockwell Athletic Cage, which now
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provides an intercollegiate basketball court, two intramural
courts, a wrestling area, and a gymnastic space. Associated
with this was the purchase of new portable bleachers, with a
seating capacity of about 600, and a new portable board track.
Construction was completed on an outdoor skating rink
which takes advantage of the refrigeration equipment in
the air-conditioning system of the auditorium. These new
additions represent the most significant growth in our athletic
and recreational facilities since the construction of Rockwell
Cage in 1948.

During the summer extensive alterations were com-
pleted in the Walker Memorial building. These badly needed
renovations, particularly in Morss Hall and the dining service
area, should do much to improve the general setting for under-
graduate dining and extracurricular activities.

Endicott House, the stately residence of the late H. Wendell Endicott in Dedham,

Massachuserts, is now a magnificent center for conferences, seminars, and social activities

of the Institute and of associated groups.
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An outdoor skating rink and portable basketball floor are major additions to the Inst

athletic facilities — and to its students’ recreational opportunities.
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The M.I.T. community.

A distinguished and important group of long-term
visitors have been at M.I.T. during the past year — in many
cases on assignments made possible by special funds established
at the Institute for this purpose. This contribution of new
perspectives to our educational program is of the greatest
value; indeed, many of our distinguished guests come to have
very special influence with our Faculty and students.

Funds established by the Edwin Sibley Webster
Foundation have been used in this way, and this year Dr.
Robert A. Ramey, Jr., of the Westinghouse Electric Corpora-
tion has been Webster Visiting Professor of Electrical Engineer-
ing. Similarly, Sir Alexander Todd of Cambridge University,
England, has held the Arthur D. Little Visiting Professorship
in Chemistry. Bemis Professorship funds were used to bring
a number of distinguished lecturers to the School of Archi-
tecture and Planning, including Eero Saarinen of Detroit,
Jedd Stow Reisner of New York, and John Johansen of New
Canaan, Connecticut. Other lecturers in architecture were
Thomas H. Creighton, editor of Progressive Architecture; Felix
Candela, architect and engineer of Mexico City; and Edwardo
Catalano of the School of Design at North Carolina State
College.

Among the activities of the School of Industrial
Management made possible by the grants of the Alfred P.
Sloan Foundation is a year-long series of seminars with dis-
tinguished business leaders, who come to the Institute espe-
cially to make this important contribution.

Ernst Levy, well-known pianist and composer, spent
last year in the Department of Humanities on funds provided
by the Carnegie Corporation; our students benefited doubly
from his presence, since Professor Levy occupied the master’s
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suite on the East Campus. I am happy to report that he will
return to both assignments this year.

s a i i in the East Campus master’s suite.

Ernst Levy

“

Public events of the year Brought to us many other
distinguished visitors: the Honorable Dr. E. N. Van Kleffens,
Minister of State and Ambassador of the Netherlands, who
spoke at the dedication of the Kresge Auditorium; Sir Roger
Makins, British Ambassador to United States, who was
Commencement speaker; Dr. Charles A. Thomas, president
of the Monsanto Chemical Company, the Arthur D. Little
Lecturer; and Dr. Frederick May Eliot, president of the
American Unitarian Association, who spoke at the student-
organized Discrimination Conference and again at the Bacca-
laureate. Dr. Wendell M. Stanley, professor of biochemistry
at the University of California and Nobel Laureate, delivered
the annual Sigma Xi address; Professor Harry N. Holmes of
Oberlin College spoke after receiving the James Flack Norris
Award from the Northeastern Section of the American Chem-
ical Society; and Professor Lionel Trilling of Columbia Uni-
versity spoke at a meeting sponsored jointly with the American
Academy of Arts and Sciences.
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The School of Humanities series included lectures by
Sir Alexander Grantham, governor of Hong Kong; Edward
Barrett, formerly Assistant Secretary of State; and Professor
Arnold J. Toynbee of the University of London; and a recital
by the New York String Trio. Aaron Copland, distinguished
contemporary composer, worked with the M.IL.T. Choral
Society and Symphony Orchestra in rehearsals for the first
performance of his stirring “Canticle of Freedom” at the
Kresge Auditorium dedication; music seminars, in addition,
heard Walter Piston, Klaus Roys, and other prominent com-
posers and artists. In connection with exhibitions of their
works in the Gallery of the Hayden Library, Josef Albers,
painter, and Jacques Lipchitz, sculptor, presented lectures in
the new auditorium. Harry Bertoia, distinguished contem-
porary designer, was on the campus on several occasions to
supervise the installation of the altar screen which he designed
for the M.I.T. Chapel.

The student Lecture Series Committee, a venture
entirely independent of any Faculty or administration respon-
sibility, presented a varied program of special events, including
lectures by Dr. Dimitri Rebikoff, vice president of the French
Marine Institute; the Honorable Kasim Gulek, Turkish states-
man and diplomat; Dr. Henri Brugmans, rector of the College
of Europe, Brussels; and Rear Admiral Donald B. MacMillan,
veteran arctic explorer. There was a concert by Emil Beyer,
pianist, and a session entitled “Jazz in Huntington Hall.”

To all of these cultural and technical resources were
added weekly seminars and colloquia in most of the depart-
ments. No complete roster of these events is possible, but this
very abbreviated list of guest speakers suggests the nature of
the experiences opened in this way to our Faculty and students:
R. H. Rice, vice-president and chief engineer at North Ameri-
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can Aviation, Inc.; Sir Eric K. Rideal, professor of chemistry
at Kings College, University of London; Professor Ilya Prigogine
of the Free University of Brussels; Father Daniel Linchan of
the Weston Observatory; Major General Albert Boyd, com-
manding officer of the Wright Air Development Center; Dr.
Arnold Johnson, president of the National Dairy Research
Laboratories, Inc.; Dr. R. E. Larson, head of the Department
of Horticulture at the Pennsylvania State University; Captain
J. Laurence Pritchard of the Royal Aeronautical Society,
London; and Dr. Klaus Oswatitsch of the Royal Institute of
Technology in Stockholm.

The Institute was host during the year to meetings
of the Association of Teachers of Mathematics in New England,
the New England Section of the American Society for Engi-
neering Education, the New England States Institute of the
Junior Chamber of Commerce, the Association of American
Collegiate Registrars and Admissions Officers, and the Inter-
national Conference on Combustion sponsored jointly with
the American Society of Mechanical Engineers.

During 1954-55, nearly 900 professional visitors were
welcomed to M.I.T. by the Registry of Guests. Of these, 24
were official “Guests of the Institute,” to whom staff facilities
were made available without charge and without academic
credit.

In May, 1955, an educational television station,
WGBH-TV, began broadcasting to the Boston Area. The
Institute has joined with several neighboring educational and
cultural organizations in sponsoring the operation of the station
for a trial period. Professor John E. Arnold has handled the
Institute’s share of the programming in a highly capable
manner and has helped prepare a number of interesting pro-
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grams. During this experiment with educational television,
the station has rented office space on Institute land.

The size of the total M.I.T. community — including
Faculty, students, and other personnel — was near or slightly
above the all-time record of 11,500.

After M.1.T.’s 1955 Sailing Team won the Morss (national) and Lipton (inter-
national) Trophies, three of its members were named to the six-man Combined
North American Universities Sailing Team which spent the summer in inter-
national races in the British Isles. Here are three boats of the North American
team leading in one race of a series at the Barnt Green Sailing Club, near

Birmingham, England.

CATERS NEWS AGENCY FROM YACHTING MAGAZINE
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Faculty, administration, and Corporation.

Professor Patrick Hurley completed a two-year term
as chairman of the Undergraduate Policy Committee. This
committee was set up in 1950 as the result of a recommenda-
tion of the Committee on Educational Survey. In its function
of initiating and reviewing policies of undergraduate educa-
tion, it has become one of the Faculty’s most influential
committees. Professor Hurley has served with distinction
and unusual vigor as chairman of this important committee.
He is succeeded by Professor Antoine Gaudin.

Important changes in our administrative organization
included the appointment of Francis E. Wylie as director of
public relations. Mr. Wylie has had a distinguished career
with Time, Inc., and is ideally qualified to aid the Institute
in carrying out its increasing responsibilities of reporting and
interpreting our activities to the public.

Dr. James Faulkner has become the Institute’s new
medical director. He has an ideal professional background
to direct the health program for the Institute community,
having served most recently as dean of the School of Medicine
of Boston University. I wish to express appreciation to Dr.
James H. Means for having served as acting medical director
during the past year pending the arrival of Dr. Faulkner.

During the year Professor Albert G. Hill asked to be
relieved as director of the Lincoln Laboratory in order that
he could return to teaching and research in the Department
of Physics. During his three years as administrative head of
the Lincoln Laboratory, Professor Hill directed its activities
with exceptional skill; he is personally responsible for much
of the important work accomplished by the Laboratgry in the

49



M assachusetts Institute of Technology

50

interests of an air defense system for the continent of North
America. We were fortunate in obtaining as Dr. Hill’s suc-
cessor Dr. Marshall Holloway, who had been serving as a
division leader on the staff of the Los Alamos Laboratory.
Dr. Holloway is a physicist and has done important work in
connection with atomic weapons development.

Other major administrative changes during the year
included the appointment of Nathaniel McL. Sage as director
of the Office of Sponsored Research; F. Leroy Foster as
director of the Division of Industrial Cooperation; Henry W.
Fitzpatrick as director of the Division of Defense Labora-
tories; Thomas J. Crane as manager of the Research Fiscal
Office; and Robert M. Briber as administrative assistant to
the president.

Two appointments in the School of Industrial Man-
agement require special mention: Professor Eli Shapiro was
appointed associate dean and is sharing very effectively the
administrative direction of this School with Dean E. P. Brooks;
Houlder Hudgins, widely experienced in industry in the fields
of marketing and distribution, came in September, 1955, as
professor of industrial management.

The students and faculty lost an exceptionally loyal
and devoted friend in the death on January 12, 1955, of Ivan
J. Geiger, director of athletics. Professor Geiger was the
Institute’s first director of athletics and was extraordinarily
successful in dealing with young people and in developing our
athletic program. As a successor to Professor Geiger we are
fortunate in the appointment of Richard L. Balch, who has
most recently been serving as chief counselor for men at
Stanford University.

I must record the deaths of three members of the
Faculty: Walter M. Fife, a greatly loved teacher and associate
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professor in the Department of Civil and Sanitary Engineering;
Irvin S. Cohen, assistant professor of mathematics; and Walter
W. Robertson, assistant professor of naval architecture and
marine engineering.

With deep sorrow I must also record the deaths
during 195455 of four members of the Corporation: John R.
Macomber, who for 29 years faithfully and effectively served
the Institute on the Corporation and who at the time of his
death was a life member, a member of the Executive Com-
mittee, and chairman of the Finance Committee; George A.
Sloan, devoted friend of the Institute; J. Willard Hayden; and
Franklin W. Hobbs, an emeritus life member. Expiring
alumni and term memberships lost us the association of John
M. Hancock and Pierre F. Lavedan, but Charles A. Thomas
and Robert C. Sprague were elected to life membership.
Robert A. Lovett, partner in Brown Brothers, Harriman and
Company, joined our ranks as a special term member. And
Hugh S. Ferguson, president of Dewey and Almy Chemical
Company; Fred C. Koch, president of the Wood River Oil and
Refining Company; and Max L. Waterman, vice president
and director of the Singer Manufacturing Company, became
alumni term members.

Three professors have reached the Institute’s manda-
tory retirement age; all serve as lecturers in their respective
departments this year. They are Professor Erwin H. Schell,
who for 24 years served effectively and devotedly as head of
the Department of Business and Engineering Administration;
Professor Ralph C. Young of the Department of Chemistry;
and Professor George A. Znamensky of the Department of
Modern Languages. We shall miss the friendly association
of these colleagues in the years ahead.
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In conclusion.

In reporting on a year that has been marked by many
developments and trends augmenting the usefulness of M.I.T.
and indicating its growing importance and leadership in the
nation, I want to conclude by emphasizing the contributions
which the members of the Corporation and of the Faculty,
together with my administrative associates, are making to an
increasing degree to this educational progress. I go beyond
the usual testimony to teamwork in emphasizing the fine inter-
action of these governing bodies and their devotion to our
institution’s welfare. I pay special tribute to the Executive
Committee of the Corporation which brings devotion, wisdom,
and a superb measure of trustee responsibility to the month-to-
month consideration of the selection of M.I.T. personnel and
to ML.L.T. policy and its execution.

I also pay special tribute to the highly effective service
which the Corporation Visiting Committees have rendered
to the Imstitute in recent years. I think that we here in
Cambridge often overlook the sacrifices made by Corpora-
tion members, alumni, and others in order to attend and partic-
ipate in these meetings. I can say, however, that in a very
important way these advisory groups have guided and greatly
stimulated the activities of the Institute over many years of
its development.

Respectfully submitted,
J- R. KiLnian, Jr.



Personnel Changes
AS OF SEPTEMBER 14, 1955

CORPORATION

Deaths:

J. Willard Hayden, LIFE MEMBER

John R. Macomber, LIFE MEMBER

George A. Sloan, LIFE MEMBER

Franklin W. Hobbs, EMERITUS LIFE MEMBER

Term Expirations:

John M. Hancock, SPECIAL TERM MEMBER
Pierre F. Lavedan, ALUMNI TERM MEMBER
Charles A. Thomas, ALUMNI TERM MEMBER
Robert C. Sprague, ALUMNI TERM MEMBER

New Appointments:

Charles A. Thomas, LIFE MEMBER
Robert C. Sprague, LIFE MEMBER

Robert A. Lovett, SPECIAL TERM MEMBER
Hugh S. Ferguson, ALUMNI TERM MEMBER
Fred C. Koch, ALUMNI TERM MEMBER
Max L. Waterman, ALUMNI TERM MEMBER

FACULTY

Deaths:

Walter M. Fife, ASSOCIATE PROFESSOR, CIVIL ENGINEERING
Irvin S. Cohen, ASSISTANT PROFESSOR, MATHEMATICS
Ivan J. Geiger, ASSISTANT PROFESSOR AND DIRECTOR OF ATHLETICS

Walter W. Robertson, ASSISTANT PROFESSOR, NAVAL ARCHITECTURE AND
MARINE ENGINEERING

Robert P. Bigelow, EMERITUS PROFESSOR, BIOLOGY
Charles M. Curl, EMERITUS PROFESSOR, GRAPHICS
Newell C. Page, EMERITUS PROFESSOR, PHYSICS

Retirements (WITH TITLE PROFESSOR EMERITUS):
Erwin H. Schell Ralph C. Young George A. Znamensky
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Promotions:

To Professor:

Alex Bavelas, INDUSTRIAL MANAGEMENT

James W. Daily, cIVIL ENGINEERING

Harold W. Fairbairn, GEOLOGY AND GEOPHYSICS
Herman Feshbach, prYSICS

Joseph Kaye, MECHANICAL ENGINEERING

Carl W. Wagner, METALLURGY

Henry J. Zimmermann, ELECTRICAL ENGINEERING

To Associate Professor:

Richard B. Adler, ELECTRICAL ENGINEERING
Stanley Backer, MECHANICAL ENGINEERING

John M. Biggs, CIVIL ENGINEERING

David Durand, INDUSTRIAL MANAGEMENT
Richard Filipowski, ARCHITECTURE

Samuel A. Goldblith, roop TECHNOLOGY

Myron J. Gordon, INDUSTRIAL MANAGEMENT
Robert L. Halfman, AERONAUTICAL ENGINEERING
Kenkichi Iwasawa, MATHEMATICS

Yao-Tzu Li, AERONAUTICAL ENGINEERING

Kevin A. Lynch, city pLANNING

Frank A. McClintock, MECHANICAL ENGINEERING
Gordon J. MacDonald, cEOLOGY

John T. R. Nickerson, FOOD TECHNOLOGY
Thomas H. Pigford, CHEMICAL ENGINEERING
Maurice E. Shank, MECHANICAL ENGINEERING
George P. Shultz, ECONOMICS AND SOCIAL SCIENCE
Howard Simpson, CIVIL AND SANITARY ENGINEERING
Felix M. H. Villars, paysics

To Assistant Professor:

Warren G. Bennis, ECONOMICS AND SOCIAL SCIENCE
George A. Brown, MECHANICAL ENGINEERING
Edward S. Cohen, CHEMICAL ENGINEERING

Peter S. Eagleson, CIVIL AND SANITARY ENGINEERING
Alve J. Erickson, MECHANICAL ENGINEERING
Freddie D. Ezekiel, MECHANICAL ENGINEERING
Carl W. Garland, CHEMISTRY

Frederick D. Greene, II, CHEMISTRY

Hermann A. Haus, ELECTRICAL ENGINEERING
Myron A. Hoffman, AERONA UTICAL ENGINEERING
Herbert O. House, CHEMISTRY

John G. King, PHYSICS
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To Assistant Professor (continued):

Frederick J. McGarry, CIVIL AND SANITARY ENGINEERING
Thomas F. McNulty, ARCHITECTURE

Erik L. Mollo-Christensen, AERONAUTICAL ENGINEERING
Norman A. Nelson, CHEMISTRY

Robert E. Ogilvie, METALLURGY

Harald A. T. Reiche, HUMANITIES (AND CARNEGIE FELLOW)
Mahmoud M. Riaz, ELECTRICAL ENGINEERING

Miguel A. Santalo, MECHANICAL ENGINEERING

William D. Stahlman, HUMANITIES

John F. Twigg, craAPHICS

Earle H. Watts, GRAPHICS

Jobhn S, Waugh, cHEMISTRY

Appointments:
G. Wesley Dunlap, VISITING WEBSTER PROFESSOR, ELECTRICAL ENGI-
NEERING

William R. Hawthorne, VISITING HUNSAKER PROFESSOR, AERONAUTICAL
ENGINEERING

Knox Millsaps, VISITING PROFESSOR, MECHANICAL ENGINEERING

Richard A. Musgrave, VISITING PROFESSOR, ECONOMICS, EFFECTIVE
FEBRUARY, 1956

Robert A. Ramey, Jr., VISITING WEBSTER PROFESSOR, ELECTRICAL ENGI-
NEERING

Claude E. Shannon, VISITING PROFESSOR, ELECTRICAL ENGINEERING
G. E. Kidder Smith, VISITING PROFESSOR, ARCHITECTURE
John G. Turnbull, VISITING PROFESSOR, ECONOMICS

Walter E. Rogers, VISITING ASSOCIATE PROFESSOR, ELECTRICAL ENGI-
NEERING

James S. Tassie, VISITING ASSISTANT PROFESSOR, MODERN LANGUAGES

Professor:
Houlder Hudgins, INDUSTRIAL MANAGEMENT

Associate Professors:

Raymond A. Bauer, ECONOMICS AND SOCIAL SCIENCE
Lieutenant Colonel Donald S. Bowman, MILITARY SCIENCE
Alberto P. Calderon, MATHEMATICS

John F. Elliott, METALLURGY

James A. Fay, MECHANICAL ENGINEERING

Howard W. Johnson, INDUSTRIAL MANAGEMENT
Major Warren Rogers, MILITARY SCIENCE

Louis D. Smullin, ELECTRICAL. ENGINEERING

Theos J. Thompson, CHEMICAL ENGINEERING

Major John A. Vanderpoel, AIR SCIENCE

Licutenant Colonel Sidney F. Wogan, AIR SCIENCE
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Assistant Professors:

Nesmith C. Ankeny, MATHEMATICS

Theodore S. Baer, HUMANITIES (AND CARNEGIE FELLOW)
Robert L. Beare, MODERN LANGUAGES

P. L. Thibaut Brian, CHEMICAL ENGINEERING

A. Noam Chomsky, MODERN LANGUAGES

Gregory Chi-chong Chow, INDUSTRIAL MANAGEMENT
Melville Clark, cHEMICAL ENGINEERING

Lieutenant Harry J. Crook, Jr., AIR SCIENCE

John L. Enos, INDUSTRIAL MANAGEMENT

Captain Forest S. Gibson, MILITARY SCIENCE

Frank J. Heger, Jr., CIVIL AND SANITARY ENGINEERING
Louis N. Howard, MATHEMATICS

Ingo Ingenohl, INDUSTRIAL MANAGEMENT

Herbert N. Jenkins, EcoNoMICS

Peter S. King, INDUSTRIAL MANAGEMENT

James D. Koerner, HUMANITIES

George F. Koster, PHYSICS (WITH LEAVE OF ABSENCE TO JULY 1, 1956)
Edwin Kuh, INDUSTRIAL MANAGEMENT

William L. Letwin, INDUSTRIAL MANAGEMENT
Martin Lichterman, HUMANITIES

Theodore D. Lockwood, HUMANITIES

Edward N. Lorenz, METEOROLOGY

Richard S. Maffei, INDUSTRIAL MANAGEMENT
Charles L. Miller, CIVIL. AND SANITARY ENGINEERING
Rowland L. Mitchell, Jr., HUMANITIES

Henry M. Morgan, MECHANICAL ENGINEERING

Saul Namyet, CIVIL AND SANITARY ENGINEERING
George E. Pugh, puysics

Charles C. Reynolds, METALLURGY

Captain Max N. Ruhl, MILITARY SCIENCE

Gordon Shillinglaw, INDUSTRIAL MANAGEMENT
Alfred K. Susskind, ELECTRICAL ENGINEERING
Captain Willard D. Tease, MILITARY SCIENCE
Warren S. Torgerson, INDUSTRIAL MANAGEMENT
Lieutenant Theodore R. York, AIR SCIENCE

Resignations:

Professors:

Colonel Glenn C. Coleman  Raphael Salem
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Associate Professors:

Major Vincent J. Gangemi

Lieutenant Colonel Charley W. Iaynes
Ernest E. Lockhart

Thomas F. Malone

George A. Miller

Major Franklin B. Moon
Major Edgar W. Nichols
Joseph A. Pechman
Robert C. Seamans, Jr.
Herman J. Shea

Assistant Professors:

Captain Willard Anderson
John S. Archer

James C. Bresee
Carroll J. Brown

John R. Coleman
David K. Felbeck
I-Ming Feng

Herman C. Fischer
Leslie H. Fishel, Jr.
Arthur A. Fowle
Ralph W. Gretter
Melvin A. Herlin

Earl W. Keller

Robert L. Koehl
William J. LeMessurier
Erwin G. Loewen

MEMBERS DURING THE YEAR:

Charles W. Adams
Isadore Amdur
Raymond A. Bauer
Charles H. Blake
Jack B. Chaddock
J. P. den Hartog
Francis L. Friedman
Albert G. Hill
Robert E. MacMaster
Thomas F. O’Dea
Roland D. Parks
William H. Radford
Lloyd Rodwin

Arthur Mann
Earle R. Marshall
Paul R. Pasley
Gerhard Reethof
Fazlollah M. Reza
Romney Robinson
Charles W. Rosen
Jack W. Rosengren
Ronald E. Scott
Lacey B. Smith
Thomas A. Staudt
J. Earl Thomas
Lawrence W. Towner
Harry Udin

Roger L. Williams

Albert H. Rubenstein
Francis W. Sears
Ascher H. Shapiro
George P. Shultz
Alan H. Stenning

H. Guyford Stever
C. Fayette Taylor
George E. Valley, Jr.
Donald R. Walker
George W. Whitehead
Walter G. Whitman
Norbert Wiener
Jerome B. Wiesner

Leaves of Absence navE BEEN GRANTED TO THE FOLLOWING FACULTY
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CHANGES IN ADMINISTRATION

Appointments:

Professor Harl P. Aldrich, Jr., EXECUTIVE OFFICER, CIVIL AND SANITARY
ENGINEERING

Richard L. Balch, DIRECTOR OF ATHLETICS

Lawrence E. Beckley, ASSISTANT DIRECTOR, DIVISION OF INDUSTRIAL
COOPERATION

Robert M. Briber, ADMINISTRATIVE ASSISTANT TO THE PRESIDENT
Thomas J. Crane, MANAGER OF RESEARCH FISCAL OFFICE

Dr. James M. Faulkner, MEDICAL DIRECTOR

Henry W. Fitzpatrick, DIRECTOR, DIVISION OF DEFENSE LABORATORIES
F. Leroy Foster, DIRECTOR, DIVISION OF INDUSTRIAL COOPERATION
Professor Edwin R. Gilliland, ACTING HEAD, CHEMICAL ENGINEERING
Professor Samuel A. Goldblith, EXECUTIVE OFFICER, FOOD TECHNOLOGY
Marshall Holloway, DIRECTOR, LINCOLN LABORATORY

Professor James Holt, ACTING HEAD, MECHANICAL ENGINEERING

Joe Jefferson, ASSISTANT DIRECTOR OF STUDENT AID

James G. Kelso, ASSOCIATE PLACEMENT OFFICER

Colonel Harmon Lampley, Jr., HEAD, AIR SCIENCE

William Mackintosh, ASSISTANT DIRECTOR OF GENERAL SERVICES

G. Edward Nealand, DIRECTOR OF PURCHASING

Nathaniel McL. Sage, DIRECTOR, OFFICE OF SPONSORED RESEARCH

Professor Eli Shapiro, ASSOCIATE DEAN, SCHOOL OF INDUSTRIAL MANAGE-
MENT

Albert F. Sise, PERSONNEL OFFICER

C. Edward Slye, MANAGER, OFFICE OF LABORATORY SUPPLIES
Henry T. Spiers, ASSISTANT ACCOUNTING OFFICER

Philip A. Stoddard, ACTING DIRECTOR, INDUSTRIAL LIAISON OFFICE
Francis E. Wylie, DIRECTOR OF PUBLIC RELATIONS

Resignations:

Colonel Glenn C. Coleman, HEAD, AIR SCIENCE
Hamilton Herman, SPECIAL ASSISTANT
Professor Albert G. Hill, DIRECTOR, LINCOLN LABORATORY

Leave of Absence:

William R. Weems, DIRECTOR, INDUSTRIAL LIAISON OFFICE



Report of the Dean,
School of Architecture and Planning

A.s the first institution to organize and develop formal
architectural education in the United States, M.I.T. has
steadily held to the belief that the basic prerequisites for the
study of architecture are sympathy for human institutions,
esthetic perception, and the ability to utilize effectively the
methods of science. Our special environment gives our
students great opportunities to add specific knowledge in the
fields of structures and techniques. But we have been more
than ever alert to the fact that the spirit of man demands
more than mere function or stability in a building; a student
must be taught to become sensitive to visual and esthetic
demands, and he must learn that the whole of architecture is
greater than its parts and that mastery of the parts is insufficient.
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The aim of our School is not to produce a certain
sort of professional man in quantity, but rather to make it
possible for each student to become an architect of individual
quality. This philosophy of education has been carried out,
not through dictation by a single great man or by narrow
discipline, but by creating the kind of environment where
different minds and talents may find stimulus, motivation,
and a sense of direction. This is done by inviting outstanding,
even controversial, personalities in architecture or the arts
and men of world-wide repute to come to us for brief or long
stays to teach, to lecture, or to pursue research in any field
related to architecture or planning. This important activity
has been made possible mainly by the Bemis Foundation,
and we are confident that the results will be as fruitful as

those for which the Bemis funds were expended in the past.

Schools of architecture have been criticized by mem-
bers of the profession for not inculcating more specific skills
known to be useful in practice, but we feel that still more
important is a school’s endeavor to provide a groundwork of
real interest in ideas. For this reason, we try to expose all
our students to the esthetic experience of the visual arts and
at the same time to the methods and attitudes of engineering
without emphasizing details. We feel that particular stress
should be laid on the importance of knowing the structural
laws and the action of forces with which an architect must
deal in performing his tasks, and we try to show the importance
of working in the team, not only with engineers but with
others in a great mény fields of action in which architects are
called upon to function.

The education of the architect and planner, which
never comes to an end, covers a great range of interests — from

esthetics to economics, from engineering to administration,



‘... the courage to be dissenters when necessary without relinquishing poise and
restraint, so that structural inventiveness may at all times be motivated by the

satisfaction of visual order ...”

Work by students in design classes of the Department of Architecture.
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from acoustics to lighting. In this School we encourage the
students to develop both common sense and passion and
within those two virtues to learn to search for facts, to under-
stand techniques, to coordinate results, and finally to synthesize
them in clear and creative expressions. We hope thereby to
give them the courage to be dissenters when necessary without
relinquishing poise and ;restraint, so that structural inventive-
ness may at all times be motivated by the satisfaction of visual
order rather than by the desire to be different. The good
student will become a philosopher in the judgment of all
consequences of his performance as an architectural designer.
Our methods of instruction of course vary, but in general and
whenever possible we try to give real case studies — live prob-
lems where all the forces at work in the profession are felt
and tested.

Teaching and research in planning.

The unfulfilled demand for qualified personnel in city
and regional planning agencies, together with the increasing
responsibilities being placed on recent graduates of profes-
sional planning courses, are matters of serious concern to the
faculties of planning schools and to the profession at large.
While there has been a noticeable increase in the number of
students attending such schools during the past year, graduates
of planning courses still have a wide choice of jobs and often
find themselves in positions where they are expected to make
major policy decisions which normally would be reserved for
experienced staff members. This situation calls for some
rethinking of educational objectives in this comparatively
new field of professional training, and our Department of
City and Regional Planning is making every effort to balance
the course materials in planning techniques and design pro-
cedures with program situations in which students are called
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upon to make value judgments on matters of economic and
administrative policy.

A newly developing area in which personnel demands
are also increasing is that of planning research. Staff require-
ments in both educational institutions and operating agencies
call for persons with more advanced training than that nor-
mally demanded of candidates for the Master’s degree. A
number of the larger planning schools now offer programs lead-
ing to a Ph.D. degree in Planning, and serious study is being
given to offering such a program within our Department.
At the present time two students at the Institute are candi-
dates for a Ph.D. in Planning and Economics; they are follow-
ing a program supervised by an inter-departmental committee
but are registered in the Department of Economics and
Social Science.

Educational developments.

The history courses under the direction of Professor
Albert Bush-Brown have been strengthened and extended to
make manifest to our students the continuity of the creative
process and to give them a greater awareness of the present-
day challenge. Professor Bush-Brown has also prepared
courses and exhibits for the School of Humanities, thereby
strengthening our collection of visual material.

The physical facilities of the School have been reorg-
anized and expanded for greater convenience and flexibility.
The Department of City and Regional Planning is now
grouped on one floor. Junior members of the staff of the
Department of Architecture have been grouped in a large,
modernized room and each given desk space. All obsolete
tables and drafting equipment in the student rooms have been
redesigned and rebuilt. The graduate class drafting room
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has been extended, and the Exhibition and Emerson Rooms

have been repainted and redecorated.

Last year our students were unusually active and
participated in many cooperative undertakings resulting in
publications, conferences, and a stimulating series of Wednes-
day night lectures. Owur graduate students continue to be
of the highest caliber, and the fact that about one-third of
them last year came from foreign countries brought an inter-
esting, fruitful interchange of ideas and attitudes.

During the year the following outstanding architects
supplemented our permanent staff for a term each in archi-
tectural design; Jedd Stow Reisner from New York, Tobias
Faber from Denmark, Samuel E. Homsey from Delaware who
came as a Bemis visiting lecturer, and R. Buckminster Fuller.
During the Spring Term the graduate class had as visiting
critics for one or two weeks each Eero Saarinen from Michigan,
John McL. Johansen from Connecticut, Minoru Yamasaki
from Michigan, and Eduardo Catalano from North Carolina.

Activities of the staff.

During the year Professor Lawrence B. Anderson
served as president of the Association of Collegiate Schools of
Architecture; he served on the American Institute of Archi-
tects Committee on Education; and he organized the jury of
award of the architectural section of the Boston Arts Festival.
Professor Herbert L. Beckwith, in addition to his many duties,
was active as president of the National Architectural Accredit-
ing Board and was a member of the American Institute of
Architects Committee on Education. The College of Fellows
of the American Institute of Architects formally gave Professor
Beckwith a citation for his contribution to the profession of
architecture through teaching. Professor Robert B. Newman
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was made a fellow of the Acoustical Society of America and
lectured at the Universities of North Carolina and Minnesota,
at Harvard University, and at a regional meeting of the
American Institute of Architects. Professors William H.
Brown, Burnham Kelly, and Richard Filipowski participated
in educational television for the Institute.

In the Department of City and Regional Planning,
Professor Roland B. Greeley served as vice-chairman of the
Committee on Research of the United Community Services
of Metropolitan Boston. Professor John T. Howard was
re-elected president of the American Institute of Planners and
delivered a number of addresses at important planning con-
ferences. Professor Burnham Kelly served as chairman of the
American Institute of Planners Committee on National Defense
Considerations and as consultant to the Office of Defense
Mobilization in this field. He also served as the Governor’s
appointee to represent professional planners on the Massa-
chusetts Legislature’s Special Commission on Planning, Zon-
ing, and Subdivision Control. During the spring term Pro-
fessor Lloyd Rodwin served as a consultant to the New York
State Temporary Housing Rent Commission with the respon-
sibility of organizing a Division for Research and Program
Analysis. Professor Walter Isard was elected chairman of the
Organizing Committee of the Regional Science Association
and was active as a member of the Metropolitan Study Group
of the Ford Foundation. He also presented papers to the
World Population Conference in Rome, to the annual meeting
of the Econometric Society, and to the Regional Income
Conference at Duke University. Professor Louis B. Wetmore
resigned on June 30, 1955, as Director of the Urban and
Regional Studies Section to become the head of the Depart-
ment of City Planning and Landscape Architecture at the
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University of Illinois. At the annual meeting of the American
Institute of Planners in March, 1955, Professor Frederick ]J.
Adams received a Distinguished Service Award ““in recognition
of outstanding services to the planning profession over a long
period of years.”

Dean Pietro Belluschi was elected a life member of
the National Institute of Arts and Letters; he served as a
consultant to the Secretary of State on Foreign Buildings and
as a consultant to the Secretary of the Air Force on the design
of the new Air Academy. He is also serving as a member of
the Museum Committee on Architecture for the Museum of
Modern Art in New York.

Expanding research activities.

Perhaps the most significant activity within the School
during the past year has been the expanding program of the
Section of Urban and Regional Studies. The study of the
“perceptual form of cities,”” which is being conducted by
Professor Gyorgy Kepes and Professor Kevin Lynch under
a three-year grant from the Rockefeller Foundation, has been
continued. At mid-year a study of the effect of large-lot zoning
regulations on the cost of residential development was begun,
and this study has been carried on in collaboration with the
Division of Planning of the Massachusetts Department of
Commerce, under the general direction of Professor Louis B.
Wetmore. Professor Isard has directed the Puerto Rico
Economic Relations Project of the Social Science Research
Center of the University of Puerto Rico, and also research on
Community Revenues and Costs Resulting.from New Indus-
trial Development for the Federal Reserve Bank. A five-year
grant from Resources for the Future, Inc., which receives its

financial support from the Ford Foundation, will make it
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possible for Professor Isard to expand his studies of the indus-
trial complex and to develop methods of analysis for applica-
tion to metropolitan regions.

The design implications of technical and industrial
advances in the fields of lighting and solar energy continue to
be studied under the supervision of Professor Anderson.
During the year the F. W. Wakefield Laboratory of Lighting
Design completed its initial exploration — a search for the
tools and methods most useful in the subjective evaluation of
the total luminous environment. Work with the Institute
Committee in Space Heating with Solar Energy has focused
on the design of another solar-heated house which incor-
porates a more fully engineered and more fully self-regulating
system. Several years of data-taking and analysis from pre-
vious experiments have made it possible to establish accurate
performance criteria and to design with full confidence in
meeting them. Results of the first year’s study of the use of
plastics in building, under the supervision of Richard W.
Hamilton, included architectural evaluations of some of the
typical building products that are either wholly or partially
composed of plastics, and illustrations of present trends and
future possibilities in the use of these materials. Presently,
during the second year of this project, efforts of the staff are
concentrated on designing a house intended to forecast possi-
bilities that can be achieved when, in the future, we may take
maximum advantage of the inherent properties of plastics
as applied to house fabrication. A grant-in-aid from the
Monsanto Chemical Company is supporting this work; valu-
able engineering assistance is provided by a close working
relationship with the Plastics Research Laboratory at the
Institute, whose work is sponsored by the Manufacturing
Chemists’ Association.
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Needs of the School.

Again, financial help to gifted students in need is a
most pressing problem. Itis true that some generous members
of the profession have in recent years given to the School
grants and traveling and research fellowships, such as Samuel
A. Marx; William Emerson; Ernest A. Grunsfeld, Jr.; Skid-
more, Owings & Merrill; and Voorhees, Walker, Smith and
Smith. But the need for entrance and tuition scholarships is
still great, and we hope that greater progress will be made.

PiETRO BELLUSCHI.



Report of the Dean,
School of Engineering

The academic year 1954-55 probably will stand as the
turning point in the crisis of professional engineering man-
power in the United States. As it relates to M.I.T., this is
discussed in some detail in Part I of this report. In Part II
are detailed reports of developments within the School of
Engineering in 1954-55.
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].. M.LT.’S ROLE IN ENGINEERING EDUCATION

The total number of engineering graduates through-
out the nation in 1954-55 was probably the lowest in several
years in the Bachelor’s category of degrees, with the prospect
of a slight increase over previous years in Master’s and Doctor’s
degrees providing the only encouragement. The reasons for
this reduction in engineering degrees are many and complex,
but in the main they stem from the drop in birth rate in the
thirties reflected in a severe decrease in freshman enrollment
in the early fifties.

Other causes have been at work, however. The abnor-
mally high engineering enrollment which occurred in the
years immediately following World War II gave the nation a
false sense of the manpower situation; overproduction of engi-
neers was even considered a possibility — an idea that seemed
to discourage a number of prospective engineering students.
There is also the question whether engineering education, in
the older sense, has the attraction for our gifted youth to the
degree it once had. The trends of national enrollment are not
quite clear in this respect, but, as the United States Office of
Education points out, the increase in freshman enrollment for
the fall of 1954 does not reflect the well-publicized shortage of
and great demand for engineers. In addition, the great avail-
ability of profitable employment has, at least in some instances,
discouraged graduate studies; and the situation with respect
to military service has also served to complicate the profes-
sional manpower picture.

It is reasonably certain, however, that the coming
years will be characterized by two major phenomena. The
shortage of professionally trained engineers for industry and
for teaching will continue, and at the same time the universi-
ties will face increasing enrollment of students.
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These circumstances cannot fail to have a profound
influence on the future of the School of Engineering at M.I.T.
As a part of the Institute’s effort to plan for this situation, the
School of Engineering has started a long-range study to obtain
a better understanding of the trends in the professional man-
power situation. The ultimate objective is to develop a basis
for future long-range plans for the various fields. Final con-
clusions are a long way off, and only a few comments on the
statistical situation will be included in this report.

The School of Engineering, comprising the Depart-
ments of Aeronautical Engineering, Chemical Engineering,
Civil and Sanitary Engineering, Electrical Engineering, Me-
chanical Engineering, Metallurgy, Meteorology, Naval Archi-
tecture and Marine Engineering, and the Section of Graphics,
represents a major portion of the Institute’s educational activi-
ties. Since most of the other Schools perform an important
part of the overall educational program of its students, the
School of Engineering awards a preponderant number of the
degrees conferred by the Institute. With somewhat less than
50 per cent of the Institute’s faculty and budget, the School
awards about 70 per cent of the S.B. degrees, 80 per cent of
the S.M. and professional degrees, and 40 per cent of the
degrees in the doctoral category.

The Course in General Engineering, the Department
of Meteorology, and the Section of Graphics occupy special
positions and are not included in the present discussion. A
decision to discontinue undergraduate education in meteor-
ology was reached during the year, putting this activity outside
of our conventional engineering education program.

In its own make-up, the School of Engineering exhibits
a considerable range in size, scope, and nature of activity
throughout the various departments. Three of its departments

71



Massachusetts Institute of Technology

72
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(Chemical Engineering, Electrical Engineering, and Mechani-
cal Engineering) award over 70 per cent of all S.B. degrees,
over 60 per cent of all S.M. and professional degrees, and
nearly 60 per cent of all Sc.D. degrees within the School.
One of these, the Department of Electrical Engineering, repre-
sents about one-fourth of the undergraduate degrees of the
School.

On the national scene, the M.I.T..School of Engineer-
ing is one of about 150 accredited institutions. At the under-
graduate level, the quantitative role of the School of Engineer-
ing has in the past five years ranged from 1 to 2 per cent of all
degrees conferred in civil, chemical, electrical, and mechani-
cal engineering, to 4 per cent in aeronautical engineering,
7 per cent in metallurgy, and 30 per cent in naval architecture
and marine engineering. At the graduate level, the School of
Engineering stands near the top in all fields, with an average
exceeding 10 per cent of the S.M. degrees and 13 per cent of
the doctoral degrees. Outside of the special circumstances in
naval architecture and marine engineering, where only three
accredited schools are operating, the highest quantitative
role at the doctoral level is played by the Department of
Metallurgy, which awards about a third of all degrees, and
the Department of Mechanical Engineering, with about 18 per
cent.

Unbalance in resources and facilities.

There are several long-range problems which might
be expected to become more pressing in the years immediately
ahead. According to the best estimates now available, the
total college enrollment will increase by at least 75 per cent
during the next decade, with a corresponding increase in first
degrees in engineering and we hope a sharper increase in
advanced degrees. The Institute cannot avoid being influ-
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enced by this change. One would hope that a greater selec-
tivity of entering students could be one result, and that another
could be a more equitable distribution of the students among
the various fields of engineering. Whether these things can
take place with a controlled and orderly increase of total enroll-
ment will depend to a considerable degree on our ability to
interpret the major trends sufficiently early to take neces-
sary action.

Certain tendencies in student enrollment are already
discernible — tendencies which, if allowed to operate over an
appreciable period of time, might seriously prevent the effec-
tive use of our resources. The engineering departments exhibit
marked differences in their appeal to prospective students,
this appeal sometimes running counter to the employment
opportunities in the fields concerned or the professional excel-
lence of their respective staffs. To some degree, at least, these
tendencies appear to be country-wide and hence cannot be
wholly ascribed to local circumstances.

At the top in prospective enrollment stands electrical
engineering, already the largest department of the Institute.
Here the potential undergraduate enrollment might even-
tually be one half of the School as a whole. Next are the
Departments of Chemical Engineering and Mechanical Engi-
neering, with slowly rising or stationary enrollments. Within
these fields are new engineering specialties, such as the gas
turbine and nuclear engineering, which have strong appeal
in the graduate field and which may be expected to grow.
Finally, there are the Departments of Aeronautical Engineer-
ing, Civil and Sanitary Engineering, Metallurgy, and Naval
Architecture and Marine Engineering, in most of which
undergraduate enrollment has tended to decrease during
recent years. The situation is perhaps most acute in aero-
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nautical engineering and metallurgy, particularly in view of
their unique employment opportunities. It should be noted,
however, that in these two fields the position of M.I.T. in
relation to other schools is relatively satisfactory. To some
extent our excess capacity in these fields has been brought
about by our unusually strong position in graduate education
and research, which has been the determining factor in reach-
ing our present resources of men and physical facilities.

While graduate enrollment on the whole has so far
been satisfactory in all departments, the continued manpower
shortage will make it increasingly difficult to maintain the
desired standards. There is certain to be increasingly sharp
competition for the exceptional graduate students in all of
these fields.

There is implicit in these tendencies a still further
unbalancing of our resources in manpower and facilities. It
is clearly a matter of the utmost importance for us to under-
stand and, if possible, to anticipate the tendencies of enroll-
ment and thus the whole future of our major fields of endeavor.

The factors which determine the destiny of our major
professional fields of activity are many and varied — not
easily subject to logical analysis. First and foremost stand
personal leadership, creative ability, and a strong belief on the
part of all staff members in the uniqueness of the exceptional
man. Another condition for success is a strong interest on the
part of students, their advisers, and their prospective employers
— an interest which requires, in turn, that the synthesis of the
field be up-to-date and responsive to the vaguely felt potential
needs of the times. The matter of synthesis is important, not
only to capture the momentum of the tendencies inherent in
our society, but also to build solidly for enduring professional
recognition. Beside the choice of specific topics as subjects of
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instruction and research is the question of whether the synthe-
sis should be based mainly on existing and past practice, on
imaginative anticipation of the future, or on broad scientific
indoctrination. All must be present to some degree, but
leadership along all three lines at the same time is unlikely.

The importance of a wise overall synthesis has become
much greater in recent years because of a tendency of major
engineering departments to become increasingly independent
entities, each more or less covering — with minor diflerences
in emphasis — the entire field of applied science. This is
undoubtedly a sign of vigor and strength, but it sometimes
stands in the way of integrating certain common fields.

More penetrating surveys of certain fields have been
initiated and will be the subject of study in the coming months

and years.

2. THE YEAR IN ENGINEERING, 1954-55

During the year the departments of the School have
continued their search for improvement in synthesis and
teaching methods. Special subjects to stimulate creative
imagination have been developed in aeronautical, civil, and
mechanical engineering; in the Department of Electrical
Engineering the Class of 1955 was the first to complete studies
under the new curriculum.

The new venture in electrical engineering, combining
strengthened scientific content with greater freedom of choice
in the later years, has emerged as a significant departure in
engineering education. The program has received favorable
recognition in industry, as is evidenced by a General Electric
Company grant of $50,000 from its Educational and Chari-
table Fund. This grant was made with the object of hastening
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the completion of that part of the curriculum devoted to the
general area of energy conversion. Because of the impact of
modern physics on electrical engineering, the Department of
Physics has agreed to initiate a junior year two-term sequence
of subjects entitled Atomic and Nuclear Physics —a devel-
opment that may well set a pattern for other engineering
disciplines.

Facilities.

The consolidation of facilities has continued during
the year, and while some of the departments still have unfilled
needs, the general situation with regard to physical facilities
appears satisfactory. In aeronautical engineering the Struc-
tures Laboratory has nearly completed the first stage of its
major facilities, and a special wind tunnel section for boun-
dary layer investigation was installed in the Gas Turbine
Laboratory.

In chemical engineering the plans for the reactor for
research and instruction are nearing completion, and contracts
are to be placed in the near future. The Combustion Labora-
tory has been completed and is now in operation.

In electrical engineering the construction of laborato-
ries on the lower two floors of Building 10 has been completed,
a8 are other phases in the revitalization of activities in the
electric energy field. More effective working space has been
provided for the Energy Conversion and the Feedback Con-
trol Laboratories.

In mechanical engineering significant steps have been
taken in the long-range program of modernizing facilities.
Here it has been possible, by discarding obsolete machinery,
to make more space available for classrooms and administra-
tive offices without loss of effectiveness in education.
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Staff.

Staff members of the School of Engineering have re-
ceived several significant honors during the year. In aeronau-
tical engineering, Professor C. Stark Draper was invited to
present the Forty-third Wilbur Wright Memorial Lecture
before the Royal Aeronautical Society in London. Professor
H. Guyford Stever was appointed Chief Scientist of the United
States Air Force, in which position he is serving on leave of
absence from the Institute until July 31, 1956. In chemi-
cal engineering, Professor Walter G. Whitman has been on
leave of absence for part of the year while serving as Secretary
General of the International Conference on the Peaceful Uses
of Atomic Energy, held in Geneva. The head of the Depart-
ment of Mechanical Engineering, Professor J. P. Den Hartog,
has returned from a five-month visit to Japan as a Fulbright
Lecturer. Professor Ascher H. Shapiro has left for a year’s
stay at Cambridge University. Dr. William R. Hawthorne,
Hopkinson and Imperial Chemical Industries Professor of
Applied Thermodynamics at Cambridge, has been appointed
the first Visiting Jerome Clarke Hunsaker Professor of Aero-
nautical Engineering. This distinguished appointment, which
is for the academic year 1955-56, provides an opportunity for
further integration of our activities in aircraft propulsion. In
metallurgy, Professor John Chipman was elected a member of
the National Academy of Sciences and also received the
Brinell Medal of the Royal Swedish Academy of Engineering
Sciences and the Bessemer Gold Medal of the British Iron
and Steel Institute. Professor Chipman is the first American
to receive the Brinell Medal. Professor Edwin R. Gilliland,
acting head of the Department of Chemical Engineering,
received the 1954 William H. Walker Award of the American
Institute of Chemical Engineers — the fifth M.I.T. Faculty
member to win this honor since its establishment in 1936.
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Aeronautical engineering.

The Department of Aeronautical Engineering is grad-
ually realizing the build-up of staff and facilities which has
been under way for several years. The Department is noted
for a close relationship between its educational program and
its active research and development program on the frontiers
of practical achievement.

The vital problems of the Department continue to be
those of attracting a sufficient number of students and of find-
ing properly qualified junior staff members who wish to make
teaching a career. At present the enrollment question is being
earnestly studied by leading members of the staff.

Two ventures in instruction may be mentioned.
Professors Walter Wrigley, Robert K. Mueller, and Sidney
Lees have continued the development of a teaching program
in weapons systems. Civilians and officers of the United
States military services comprise the major portion of this
student group. Under the leadership of Professor Paul E.
Sandorff, a special subject called Orbital Vehicles has been
introduced. This deals imaginatively and creatively with the
many problems of vehicles designed to operate outside the
earth’s atmosphere.

The Honors Group program continues to be an im-
portant factor in aeronautical engineering education at M.I.T.
Twelve members of the Class of 1955 were added to the Honors
Group for the academic year 1954-55, giving a total of 22
seniors and first-year graduate students and 10 social members.
In order to serve more effectively the interests of the group with
its continually increasing activities, Professors Walter McKay
and Sandorff accepted the duties of faculty advisers to work
with Professor Holt Ashley in the Honors Program.

The cooperative course is intended to give students in
aeronautical engineering an opportunity to acquire scientific
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and technical knowledge and at the same time to gain practical
background in working with an engineering organization. In
practice these objectives are well realized in a program that is
being favorably received by the associated aircraft companies.
These companies would be glad to absorb many more men
than are available for assignment, and students returning from
their six-month work period have been enthusiastic about the
value of their experience. This fact is reflected in the increas-
ing number of students who elect the cooperative work: in the
Class of 1956, 16 members out of a total group of 52 are in the
cooperative course.

Activity in the research units of the Department has
been varied and productive this year. To conform with the
Institute’s decision to segregate major military ventures from
its research activities, the Instrumentation Laboratory under
Professor Charles S. Draper, which represents the largest
research unit of the Department, was transferred to the Divi-
sion of Defense Laboratories. This has not, however, altered
its relationship to the educational activities of the Department.

The Flight Control Laboratory pursued four major
projects for the United States Air Force and the United States
Navy, among them the development and testing of control
equipment for hydrofoil craft. It is now considered possible to
stabilize hydrofoil craft in pitch and roll, even in rough water,
by displacing the foils similar to aircraft surfaces, thus making
use of techniques originally developed for aircraft and missiles.

The Aeroelastic and Structures Research Laboratory
has added a 200,000-1b hydraulic testing machine and an
80 kw radiant heating furnace to its facilities in order to pursue
the important problems of thermal effects in aircraft structures.

Stability and control tests for four transonic fighters
were completed in the Wright Brothers Wind Tunnel. The
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Tunnel can now be used for blowdown operation in addition
to its original use as a continuous low-speed tunnel.

The Naval Supersonic Laboratory is now leased by
the Institute for service to the aircraft industry. Continuous
improvements of facilities and methods have been made, so
that it is now one of the most versatile wind tunnels of its type.
The most significant technical problem facing the Laboratory
is that of rapid data reduction, which is one of the major objec-
tives for the future.

The Aerophysics Research Group has completed
several major tasks during the year, among them a report on
transonic aircraft control presented at Wright Air Develop-
ment Center. This included reports on some of the first work
in the United States on inertial cross coupling of the aircraft
modes of motion. For basic studies on shock wave boundary
layer interaction, a small variable Mach and Reynolds number
wind tunnel test section has been installed in the Gas Turbine
Laboratory.

Professor E. S. Taylor gave a series of lectures on gas
turbines in Tokyo in the summer of 1955, under the sponsor-
ship of the Association of Aircraft Manufacturers of Japan.
Professors Draper and Taylor are serving as members of the
Scientific Advisory Board to the Chief of Staff of the United
States Air Force. Professor Markham, also a member of this
Board, participated in the Congress of the Allied Group for
Air Research and Development, an agency of the North
Atlantic Treaty Organization, which was held during the
spring and early summer of 1954 in the Hague, Holland. At
the request of the Air Force he also visited wind tunnels,
aeronautical research establishments, and aircraft factories in
most N.A.T.O. countries. Again in 1955 Professor Markham
was invited as a representative of the United States to attend
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the Advisory Group for Aeronautical Research and Develop-
ment Congress in Ottawa, Canada.

Chemical engineering.

The staff has continued to be active in governmental,
industrial, and professional society work. Professor Edwin R.
Gilliland is serving as acting head of the Department during
Professor Whitman’s absence.

The enrollment in chemical engineering, both under-
graduate and graduate, is continuing to increase, with a larger
number of freshmen indicating this course as their choice than
in any previous year. The junior class during the past year
was also much larger than normal. The increase in appli-
cations for graduate work has given the Department the
opportunity to be more selective. The demand for chemical
engineering graduates at all levels continues to be much
greater than the supply, and there has been a large increase
in the opportunities for summer employment for students,
with several companies now sending personnel representatives

to interview for this purpose.

A new undergraduate course in Applied Chemical
Kinetics has been developed as an elective for the seniors.
The staff is working on the revision of the undergraduate pro-
gram, and some of the changes in the curriculum will be intro-
duced in the coming fall term.

Graduate instruction in nuclear engineering, under
Professor Manson Benedict, is exhibiting a rapid growth, and
the staff is being enlarged to carry the increased load. The
Corporation has authorized the granting of a Doctor of Science
degree in Nuclear Engineering in addition to the Master’s
degree. The plans for the nuclear reactor are now crystallized,
and in March Professor Theos J. Thompson came to the
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Department from the Atomic Energy Commission Laboratory
at Los Alamos to take charge of the group responsible for the
design and construction of this new facility. It is planned that
the reactor will be in operation and available for student and
staff research in 1957.

The research activities of the Department have con-
tinued at a high level, with mass transfer studies occupying a
major position among numerous fields of endeavor. In inter-
phase mass transfer, as the net rate becomes large, the condi-
tions at the interface no longer approach equilibrium, and
recent work has shown that this effect can be handled as an
added resistance which can be predicted from the Langmuir
absolute rate equations. Another study on the flow of vapors
through porous plugs —a phenomenon of great industrial
importance — has shown unexpectedly high rates when the
vapor adsorbs on the surface. These results indicate a high
mobility for the adsorbed molecules, and in many cases for a
given pressure drop the weight rate of flow of an adsorbing
vapor through a porous plug is much greater than the same
material as a liquid. In these cases the free energy appears
to be the proper potential for flow rather than pressure
difference.

The Combustion Laboratory has been completed and
is now in operation on a number of sponsored and unsponsored
research projects. This unit is a valuable addition to the
facilities of the Department; it will enable the Institute to
augment its outstanding work in this field. In one series of
experimental studies, flames stabilized by a blunt object have
given unexpected gas compositions in the wake of the stabilizer.
The complete evaluation of this effect should give a much
clearer picture of the combustion process. Another investi-
gation is attempting to evaluate the absolute rate of the
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chemical reaction in gaseous combustion. The rate of mixing
of the vapor fuel and the air has been increased by the use of
jets at sonic velocity until energy releases of 300,000,000
Btu/hr.ft2 have been obtained, indicating that the basic
chemical reaction has a rate at least this large. An understand-
ing of the mechanism and rate of the chemical reaction
involved will contribute to evaluating the limitations on high
output combustion chambers of the type employed in ramjets.
Another investigation has greatly extended our knowledge of
how to handle radiation in furnaces and combustion chambers
and permits quantitative allowance for gas and wall temper-
ature patterns.

Civil and sanitary engineering.

Civil engineering as a field seems to depend to a
greater extent than some other areas of engineering on judg-
ment, imagination, and the ability to work with a public
group. The Department is searching for new and more
imaginative methods in undergraduate education which may
contribute to an increased interest and enrollment in civil
engineering.

During the past year the undergraduate curricula in
civil engineering and in building engineering and construction
have been consolidated into a single undergraduate curriculum
in civil engineering that becomes effective this fall. As a pilot
step toward exploring the feasibility of the vertical concept of
engineering education (parallel development in engineering
as well as science), this new curriculum includes a subject
called Civil Engineering Projects that will run throughout the
second year.

The research program of the Department has included
a number of important projects. The increasing possibility



These are typical of research facilities in the Department of
Civil and Sanitary Engineering: the wave tank for research
on oscillatory wave motion in water, in the Hydrodynamics
Laboratory; and a pilot plant for removing radioactive wastes

in water, in the Sedgwick Laboratories of Sanitary Science.
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of water contamination by radioactive fall-out has led the
Sedgwick Laboratories of Sanitary Science to a study of water
treatment processes that will insure higher removals of radio-
active fission products — particularly strontium — from muni-
cipal and industrial water supplies. Interest in this research
has been intensified by the knowledge that nuclear explosions
in Nevada and the Pacific have already shown conventional
water treatment processes to be inadequate — they will not
remove enough radioactive contaminants to permit normal
operations of certain phases of the photographic industry.

The Hydrodynamics Laboratory has undertaken a
basic study of structural strains caused by oscillatory wave
motion. Experimental and analytical investigations are being
made with the ultimate aim of designing offshore structures,
such as oil drilling platforms, that will withstand the pressure
of hurricane-generated waves.

Research into the fundamental mechanical proper-
ties of plastics has been carried on for the past ten years under
a continuing program sponsored first by the Plastics Materials
Manufacturers Association and later by the Manufacturing
Chemists Association when the two organizations merged.
Under the direction of Professor A. G. H. Dietz, M.L.T.’s
plastics research group this year received the Templin Award
of the American Society for Testing Materials for pioneering
work on the development of servo-controlled testing equipment
for plastic materials.

In a continuing program, the Structural Division, in
cooperation with the Massachusetts Department of Public
Works, has been conducting research on the vibration of high-
way bridges.

Professor Dietz has participated in four symposia
dealing with plastics. Professor James A. Murray participated
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in a survey being made in Iraq for the United States Foreign
Operations Administration. Dr. Arthur T. Ippen attended
the Fifth Conference on Coastal Engineering in Grenoble,
France, and participated in the Joint Admiralty and United
States Navy meeting on Hydroballistics at Teddington, Eng-
land. Dr. James W. Daily continued as Chairman of the
O.N.R. Advisory Committee for Basic Research in Under-
water Ballistics and in this capacity was instrumental in
arranging the Hydroballistics meeting in England. Professor
Gordon R. Williams, representing the International Bank for
Reconstruction and Development, made a study in Pakistan
of methods for constructing and financing the Marala-Ravi
Irrigation Canal. Professor Charles H. Norris has served as con-
sultant to the Air Force and to the Armed Forces Special
Weapons Committee. Professor Robert J. Hansen undertook
a special assignment for the Assistant Secretary of Defense for
Research and Development, surveying the status of knowledge
in the field of blast effects from atomic weapons.

The death of Associate Professor Walter M. Fife, just
prior to his appointment as an Emeritus Lecturer, greatly
saddened the Department. A true scholar and teacher, his
influence will long be felt. He did much, over the years, to
bring the benefits of German developments in structural analy-
sis into the courses taught by the Structural Division.

After some twenty years of outstanding service in the
instruction in surveying, Professor Herman J. Shea, who has
headed our work in that area, resigned to accept a position in
industry. His duties will be taken-over by Mr. Charles Miller,
who will join the Faculty as an assistant professor.

Electrical engineering.
Continuing its pioneering efforts in education in
electrical engineering, the Department this year turned its
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attention to a revision in the electrical engineering subjects
taught to out-of-Department students, in recognition of the
fact that all of today’s engineers rely more heavily on electrical
technologies in the practice of their profession than heretofore.
This work is under the supervision of Professor Thomas F.
Jones and is performed in consultation with representatives
from other departments of the School of Engineering.

Research by graduate students and faculty made
many achievements during the year and continues at a high
level.

The High Voltage Research Laboratory completed its
fifth year of association with the Lahey Clinic of Boston in
studies of the physical and clinical properties of 2-million-volt
X-rays, particularly as they relate to the treatment of malig-
nant disease. During this period over 1,200 patients received
completed courses of treatment using the radiation facilities
of Building 28, and a careful medical follow-up is in progress
to determine the efficacy of the improved radiations and the
advanced methods of applying them. During the year, with
the support of the Damon Runyon Memorial Fund, further
clinical use was made of high-energy electrons in the direct
treatment of very superficial but extensive skin diseases —
often with dramatically beneficial results. Dr. Trump’s labo-
ratory is now cooperating with over 20 hospitals in the irradia-
tion of special tissues — such as aorta, femoral arteries, and
bone — in order that these may be sterilized for banking and
later surgical use.

The insulation of high voltages in compressed gases
and in vacua, the acceleration and focussing of electrons and
ions, and the interaction of these with matter constitute the
basic physical program of the High Voltage Research Labora-
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tory. This work is supported by grants from the Godfrey M.
Hyams Trust and the National Science Foundation.

The Laboratory for Insulation Research has made
significant progress in the understanding of field emission
phenomena in gases, liquids, and solids in the domain dynam-
ics of ferroelectricity and ferromagnetics. A fundamental study
of the crystal imperfections by precision measurements of
lattice constants and densities disclosed an error of atomic
weight of germanium and showed the necessity of a revision of
International Atomic Weights. The fundamental work con-
ducted under Dr. von Hippel’s leadership during the past
decade on the synthesis of engineering materials is having
significant influence on the evolution of several subjects in the

new curriculum.

The efforts of the Stroboscopic Light Laboratory
were about equally divided between the development of the
flash lights themselves and the application of the lights to
measurement problems. Studies made by the Laboratory
during the year resulted in a further understanding of the
theory of the production of flashing light, especially about its
duration and efliciency. Foremost of the applications of the
electronic flash equipment has been the development and use
of underwater cameras for oceanography with the sponsorship
of the National Geographic Society.

The Servomechanisms Laboratory continues its
leadership in the development of underwater, landbased, and
airborne automatic control and instrumentation systems di-
rectly for the government services and for Lincoln Laboratory.
Highlighting these activities was a three-day symposium on
airborne fire control and instrumentation, at which over 100
representatives of industry and the military received reports
on research activities in these areas. The response to the first
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presentation was such that a repeat performance for 40 special-
ists was presented later in the year. During the year the
Numerical Control Group in the Servomechanisms Laboratory
completed the director system under development for the
Giddings and Lewis Machine Tool Company; the Special
Summer Program in Numerical Control of Machine Tools,
presented in August, 1954, was so well received that it was
repeated during the summer of 1955. The Nuclear Instrumen-
tation Group continued its investigations into methods for
designing highly reliable and rugged instruments for measur-

ing neutron flux.

The staff members responsible for the new work on
energy conversion continue to strengthen the research activity
in this field. Most notable was the amount of original material
that came to light during preparation of the senior subject in
Power Modulators for the new curriculum. Several important
aspects of the work are being pursued as doctorate thesis topics,
and others are being documented for publication in the pro-
fessional journals. The staff research program is broadly con-
cerned with the application of electric and magnetic fields and
materials to the storage, conversion, and control of electric
energy. More specifically, it relates to the manner in which
the properties of materials determine the geometry, behavior,
and heat-transfer system of the energy-processing devices which
they form. The application of new magnetics and semicon-

ductors in new circuits has been receiving much attention.

The Data Processing Group continues to adapt com-
puter technology to the generalized solution of broad engi-
neering problems. Under a grant-in-aid from the Union Car-
bide and Carbon Company, techniques of linear programming
have been adapted to the problem of production allocation of
a single product among several plants.
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Faculty members in electrical engineering also play
an important role in two interdepartmental laboratories, the
Research Laboratory of Electronics and the Acoustics Labora-
tory. These activities are reported separately.

Professor Osman K. Mawardi was awarded a Guggen-
heim Memorial Fellowship for research at Cambridge Univer-
sity, England. Professor Harold E. Edgerton spent the summer
on an expedition to the Mediterranean, sponsored by the
National Geographic Society, where he worked with Captain
Jacques Cousteau taking underwater photographs from the
Bathyscaphe and the Calypso. Instructor Roger Baumann
received a Fulbright Award for a year’s study in Europe.

The Electrical Engineering Student-Faculty Com-
mittee was awarded a $500 Karl Taylor Compton Prize in
recognition of its distinguished achievement as a student activ-
ity in effecting better and closer relationships between students
and staff. Sophomore Bruce DePalma, representing M.L.T.,
won the Student Papers Contest sponsored by the New Eng-
land Section of the Institute of Radio Engineers.

To advance its educational objectives, the De-
partment this year invited many leaders from industry
and other universities to participate in its program.

The Webster Professorship was held during the second
semester by Dr. Robert A. Ramey, manager of the Magnetic
Development Section (Materials Engineering) of the Westing-
house Electric Corporation. His skills made a unique contri-
bution to the consolidation of the Department’s new educa-
tional program in the area of energy and materials exploitation.
He taught the first offering of a new graduate subject, Non-
linear Impedances as Power Modulators, to a large class of
graduate students and staff. This subject will in the future
be taught by Professor David C. White.
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Visiting staff members with the Department this year
included: Associate Professor Robert M. Saunders, University
of California; Assistant Professors Herman E. Koenig, Uni-
versity of Illinois, Robert F. Lambert, University of Minnesota,
and Eliezer Mishkin, Hebrew Institute of Technology, Haifa,
Israel; A. B. Lees, College of Technology, Manchester, Eng-
land; and A. B. Jones and W. J. Roths, members of the staff of
the General Electric Company Lynn works. Dr. Yasundo
Takahashi, in charge of the Institute of Industrial Science at
the University of Tokyo, was Visiting Fellow in Electrical
Engineering, working with Professor Donald P. Campbell on
process control and heat transfer studies. Dr. Sei-Ichi Kondo,
Assistant Professor of Physical Chemistry at Osaka Liberal
Arts University, Japan, was appointed Guest of the Department
to work in the Laboratory for Insulation Research under
Dr. von Hippel. Dr. David H. Raab, from the Department
of Psychology at Brooklyn College, continued his association
with Dr. Walter Rosenblith as a Visiting Fellow in Electrical
Engineering. He is working under a special research fellow-
ship awarded by the National Institute of Neurological
Diseases.

Mechanical engineering.

Professor J. P. Den Hartog assumed leadership of the
Department of Mechanical Engineering in the fall of 1954.
Because of a prior commitment, he was away on a Fulbright
Lectureship in Japan during the Spring Term of 1955. Pro-
fessor James Holt served as Acting Head during Professor
Den Hartog’s absence.

No major changes were made in the curriculum of
the Department during the year, but the staff gave consider-
able attention to applied mechanics and its relation to instruc-
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tion in physics and eélectrical engineering. The study is to
be continued this year.

The cooperative course continues to grow and now
comprises 25 per cent of the undergraduate class. For the
first time some of the students are doing their practical work
in plants on the Pacific Coast.

The Department continues to be active in Special
Summer Programs, having presented 10 during the past
summer.

The research program, while not as large in volume
as in some other departments, is remarkable for its great range
of topics. The complete list is a long one and includes work
on boiling heat transfer by Professor Warren M. Rohsenow;
production of liquid helium by Professor Samuel C. Collins;
studies of boundary layers in turbomachinery under Professor
E. S. Taylor, Robert C. Dean, Jr., and Alan H. Stenning;
studies of the aerothermopressor by Professor Ascher H.
Shapiro; research on surface ignition of fuel air mixtures under
Professor C. F. Taylor; studies of wear and friction under
Professor Milton C. Shaw; research on transient creep and
brittle crack propagation in steel by Professor Egon Orowan;
research on statistics of fatigue by Professor Frank A. McClin-
tock; research on the flow of fluids and solids by Professor
William A. Wilson; and the development of an auxiliary power
supply for missiles under Professor John A. Hrones.

Professor Collins has reached results of unusual value
in his development of machinery for the liquefaction of helium.
Whereas in the past research at low temperatures had to be
carried out on a minuscule scale, it is now possible to refrigerate
volumes of several cubic feet. Investigations are now in
progress by Professor Collins, in collaboration with Professor
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Orowan’s Materials Division, in which regular size metal test
pieces in a standard testing machine are brought down to very
low temperatures for the purpose of studying the physical
behavior of materials under these conditions. This is opening
up a broad new field of research in which we may expect to
encounter many new and unexpected phenomena.

The aerothermopressor, developed during recent years
by Professor Shapiro, is a device whereby finely atomized
water droplets are injected into the exhaust stream of a gas
turbine in such a way that the power produced by the turbine
and its efficiency are increased. Apart from the possible
practical utility of the aerothermopressor, particularly for
naval ships, the research has led to a valuable increase in our
general knowledge of the process of evaporation of a cloud of
small droplets.

Professor Den Hartog spent the Spring Term at the
University of Tokyo in Japan. Professor C. F. Taylor spent a
semester at the University of Delft, Holland, as Visiting Pro-
fessor and Fulbright Lecturer. Professor McClintock presented
a paper and attended a colloquium on fatigue problems in
Stockholm, Sweden, sponsored by the International Union for
Theoretical and Applied Mechanics.

The Department had four visiting fellows from abroad
who took an active part in the academic life of the various
divisions last year: Dr. Alfred Slibar of the University of
Vienna, Wegener Sleeswyk of Delft, Holland, Professor Yasu-
toshi Senoo of Kyushu University, Japan, and Professor Sun-
Mo Chung of the University of Seoul, Korea. The Student
Section of the American Society of Mechanical Engineers and
the Pi Tau Sigma Society were the joint recipients of a Karl
Taylor Compton Award.



School of Engineering

During the year the construction of the Edward S.
Miller Room was completed, and dedication ceremonies were
held on December 18, 1954.

Metallurgy.

Undergraduate enrollment in metallurgy is still not
nearly sufficient to supply the acute demand for graduate
metallurgists. In order to bring the merits of metallurgical
training to the attention of prospective students of the Institute,
the Department, in cooperation with the local chapter of the
American Society of Metals, arranged a series of four educa-
tional lectures during the month of January. High school
science teachers from the Boston area were invited to bring four
seniors each, and this provided a lively and interested audi-
ence. Later in the season the series was repeated in the form
of television performancés on station WGBH-TV — the first
such scientific series to be offered on the new Channel 2.

The graduate program places considerable emphasis
on research. Among many of the research results of the past
year, a few are selected for mention here.

Professor Herbert H. Uhlig has shown that metallo-
graphic methods, long familiar to the metallurgist, can be used
to supply valuable information on the history of the solar sys-
tem through studies of metallic meteorites. The studies
suggest that these meteorites cooled extremely slowly under
high pressures and that at some time in their history the
pressure was suddenly released.

In response to an increasing military and industrial
need for steels with very high tensile strengths, Professor Morris
Cohen and Dr. Bernard S. Lement have conducted significant
experiments on low-temperature tempering of steel. The

95



Massachusetts Institute of Techrology

96

results indicate that strengths approaching 300,000 p.s.i. can
be obtained before the onset of the embrittling reaction.
Professor Michael B. Bever and his students have continued
their study of an experimental laboratory method for measur-
ing with extreme precision the heat of solution of metals in
molten tin. This has led to a determination of the amount of
energy retained in alloys during cold work and has also per-
mitted many other thermodynamic studies of alloys.

Considerable interest has developed in the solubility
of water in molten glasses and in molten metallurgical slag.
The presence of water has a profound effect upon the proper-
ties of glass, and its presence in metallurgical slags introduces
hydrogen as a constituent of the metal. Even three or four
parts per million of hydrogen in steel has been found to have
extremely deleterious properties. The control of water vapor
in slags and glasses is a problem of increasing industrial
importance, and the research is aimed at obtaining sufficient
basic information to permit such control.

Several years of continued research effort by the
Foundry Section of the Metallurgy Department has led
directly to the attainment of properties in aluminum alloy
castings equivalent to those of forgings. This year saw trans-
lation of laboratory results directly into practice by industry;
this is an important development since many industries (air-
craft is a good example) depend heavily on light metals for
optimum performance.

Meteorology.

Because the enrollment in the Meteorology Depart-
ment is predominantly in the Graduate School, the Visiting
Committee recommended at a meeting in April, 1955, that
the undergraduate program be discontinued. This is not
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expected to make a major change in the activities of the
Department.

A small reduction in the total number of students
enrolled resulted from a decrease in the number of Air Force
officers in attendance. Although the need for weather officers
remains high, the Air Force has been unable to obtain a
sufficient number of personnel who are qualified to take our
meteorology program.

The Department sponsored two Special Summer
Programs of two weeks each in June. The first of these was
on the use of radar in meteorological research and forecasting,
a new and growing field in which the Department’s Weather
Radar Research project has played a leading part. The
second special course dealt with the newer developments in
weather forecasting, including both numerical weather pre-
diction and statistical techniques developed here during the
past year. The interest in these Special Summer Programs
has been very heartening, and the Department plans to offer
similar subjects of this general kind in the future.

A large part of the total effort of the Department is
devoted to the research program, which consists of nine proj-
ects sponsored by the three military services and the Weather
Bureau. All of these projects have made significant progress
during the year. Several particularly important and interest-
ing accomplishments are worthy of note.

The project under the direction of Professor Victor P.
Starr has made notable progress with one of the most funda-
mental problems of meteorology — the mechanism of global
circulations of the atmosphere. Previous investigation showed
that energy transfer from low to higher latitudes was accom-
plished by quasi-horizontal processes in which the traveling
cyclones play a key role. It has now been demonstrated how
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the kinetic energy of these cyclones is transferred to the zonal
westerlies, of which the jet stream is a striking feature. Dr.
Hsian-lan Kuo has recently succeeded in developing equa-
tions that describe how the potential energy, established by
radiational processes, is transformed into kinetic energy. The
results of this study appear to be of the utmost significance and
hold the promise of an early resolution of at least the main
features of the fundamental circulation mechanism.

A project under the supervision of Professor Thomas
F. Malone was instituted for the purpose of developing a new
type of synoptic climatology based on atmospheric circulation
patterns rather than on mean temperature and rainfall as in
the past. With the aid of statistical methods developed by
Professor George P. Wadsworth of the Department of Mathe-
matics, the original aim was achieved. One unexpected result
of this study was the discovery that the same statistical pro-
cedures could be utilized to make forecasts one or more days
in advance which compare favorably with the results now
being achieved by numerical prediction based on the dynami-
cal equations. The statistical approach also holds promise
for longer period forecasts. It is hoped that eventually dynam-
ical principles can be incorporated into the statistical pro-
cedures, thus leading to a more precise forecast than that
made by either method alone.

One of the most difficult problems of experimental
cloud physics has been the measurement of the size and size-
distribution of cloud drops in the free atmosphere. A project
under the supervision of Professor Delbar P. Keily has devel-

oped a new and most promising device for this purpose.

Naval architecture and marine engineering.

The major curriculum change in the Course in Naval
Construction and Engineering during the past year was the
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introduction of a fifth option in nuclear engineering. The
new option was originally designed to replace the fifteen-
month nuclear engineering curriculum being offered by the
Department of Chemical Engineering. However, a growing
need for nuclear engineers in the Navy has indicated the
necessity of continuing both curricula for an indefinite period.
The first group of four students began the Nuclear Engineering
Option in the 1954~55 academic year.

During the 1954 Summer Session, eight naval activi-
ties participated in the Department’s Summer Program for
Naval Civilian Employees.

The new curriculum of the Course in Shipping and
Shipbuilding Management has now taken definite shape, and
the program was offered for the first time this year.

Last spring the Institute Museum Committee relin-
quished its jurisdiction of displays in the Francis Russell Hart
Nautical Museum — a task to be undertaken in the future by
the Department. A scheme of rotating exhibits has been
activated, one of which this year included many noted half
models from the Captain Arthur Clark Collection and another,
half models made by Frank C. Paine.

During the past year the Propeller Tunnel has been
used largely for thesis work. During the summer of 1954, two
officers of the United States Navy remained on duty at M.I.T.
for work in connection with instrumentation for experimental
determination of propeller generated vibratory forces on ad-
jacent bossing structure, and they also assisted in major over-
haul of the dynamometer and propeller driving apparatus.
An instrumentation study undertaken by the Navy in the
summer of 1954 subsequently was expanded into a thesis of
considerable magnitude and continuing importance, particu-
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larly since it is closely associated with a project of the Society of
Naval Architects and Marine Engineers.

The Ship Model Towing Tank continued to be a very
usable and valuable research tool. This year has been an
extremely active one, with seven thesis projects underway by
ten students. In addition, the Towing Tank was active in
several research projects — in particular, research on models
operating in waves. It was shown that appreciable pitching
damping can be obtained from suitably placed fixed hydro-
foils at the bow.

The instrumentation of the Towing Tank has been
augmented by two new pieces of apparatus: an electronic
wave height recorder, and an interesting gyro pitch angle and
pitch velocity recorder consisting of a very compact and
sensitive guided missile gyro redesigned and remodeled for
ship model research.

Activity at this installation reached its peak during
the Second Term. More than once the Tank was in opera-
tion 24 hours a day, with students running tests even during
the midnight to 9:00 a.m. shift. There can be no doubt that
the Tank has been a needed and welcome addition to the

educational process of this Department.

Assistant Professor W. W. Robertson, who had been
on a long leave of absence because of poor health, passed away
on October 30, 1954. His many years of good service to the
Department will be remembered by all who knew him.

Professor George C. Manning returned in September
from a Visiting Professorship at King’s College, Durham
University, England.

Professor Martin A. Abkowitz represented M.L.T. at
the Seventh International Towing Tank Conference in Scan-
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dinavia in the summer of 1954. His contributions to this
Conference were important and gave high credit to M.L.T.
Professor Troost also attended the Conference and presided
at some of the technical sessions. Professor Abkowitz worked
for about two months at the Netherlands Ship Model Basin.
This proved to be a very satisfactory arrangement, and the
M.LT. Tank is collaborating with the Netherlands Basin on
research work for a Netherlands shipping company.

Professors E. Eugene Allmendinger and Amelio M.
D’Arcangelo will each teach a six-week course this summer
for the Department of Mechanical Engineering at the Uni-
versity of California.

Graphics.

Under Professor John T. Rule the Section of Graphics
is continuing its adjustment to the circumstances of the new
freshman program whereby Engineering Drawing and Descrip-
tive Geometry are now electives. This program has been in
effect for only two years, and the percentage of students taking
these subjects has not yet stabilized. The trend, however, is
downward, with Descriptive Geometry being the chief sufferer.
Only about 20 per cent of the freshman class took this subject,
probably because of the desire of freshmen to elect available
upperclass subjects.

The Section is attempting to meet this situation by
offering other attractive subjects in graphics as electives.
For the coming year, Engineering Drawing, which has con-
tained considerable work in engineering graphics, will be
entirely engineering drawing in the traditional manner; the
work in graphics will be offered as a special subject for those
interested. Such a presentation was offered during the past
year and proved to be quite successful. Elementary nomog-
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raphy, navigation, and advanced graphics will complete
the program.

The staff continues to view the theoretical develop-
ment of graphics as a science as its chief research goal. New
methods are constantly being explored and perfected.

General science and general engineering.

General science and general engineering do not
comprise a separate department; activities in this area are
supervised by Professor John T. Rule, and the following com-
ments may be appropriate here.

Enrollment in general science and general engineer-
ing totaled 60. In addition, there were eight students in the
Science Teachers Program, although no degrees were awarded
in this field this year. It is encouraging that interest in the
Program is increasing and that the number of inquiries from
students was considerably greater during the past year. The
need of secondary schools for good science and mathematics
teachers was reflected in the number of positions available
to our students. Furthermore, the potential salaries were
definitely higher than in the past. It therefore seems probable
that this program will expand over the coming years.

3. INTERDEPARTMENTAL LABORATORIES

The following reports of Interdepartmental Labora-
tories have been provided by their directors, Professor Richard
H. Bolt in acoustics and Professor Jerome B. Wiesner in
electronics.

Acoustics Laboratory.

Interactions between turbulence and sound have
aroused new research interests in several groups of the Acous-
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tics Laboratory during the year. The sibilant sounds of
speech are generated by air turbulence at the teeth and lips.
The noise from jet aircraft engines is created largely by turbu-
lence. The high-speed airflow past an aircraft fuselage in
supersonic flight vigorously excites the skin and produces
intense noise in the cabin. Sound is scattered by turbulence,
a phenomenon that markedly influences the propagation of
sound through the atmosphere.

In a crucial experiment conducted by Professor K,
Uno Ingard and Dr. David C. Pridmore-Brown during the
year, the scattering of one sound wave by another sound wave
was measured quantitatively for the first time. The scattered
distribution in angle and frequency confirms theoretical pre-
dictions that were also made during the year. Since turbulence
can be viewed as a statistical assemblage of acoustic fluctua-
tions, this basic experiment opens up a powerful new tech-
nique for studying the scattering of sound by turbulence.

Other research in sound propagation has dealt mainly
with inhomogeneous and moving media. Emphasis has been
placed on atmospheric acoustics; instrumentation was com-
pleted for field studies in the correlation of meteorological
factors with sound field behavior. In addition, results have
been obtained on refraction of sound in temperature and
wind gradients over the ground. The basic problem of propa-
gation of sound into a moving medium has been considered
for velocities that are larger than that of sound. The result
has indicated the appearance of what might be called ordinary
and extraordinary sound rays, in analogy with propagation
of light in crystals.

Using a new high-speed acoustic absorption spectrom-
eter developed during the year, the ultrasonics group headed
by Dr. Theodor F. Hueter is studying visco-elastic loss mechan-
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isms in biological substances. Measurements over a wide
frequency range have been made on castor oil, milk, egg white,
beef liver, and other materials. The results are expected to
assist in the theoretical analysis of biological materials in terms
of their equivalent mechanical models.

Another research program, conducted by Dr. James
E. Young, is concerned with the temperature dependence of
sound absorption in air and nitrogen at temperatures of up to
1000°C. The theory of molecular relaxation has been extended
to the high temperature range, and the results of current experi-
ments are expected to yield values of state lifetimes for the
dynamic process and estimates of atomic radii.

Research in the speech group under Professor Kenneth
N. Stevens, aimed at the transmission of speech information
over communication channels of low capacity and narrow
bandwidth, includes studies in the automatic analysis and
synthesis of speech by electronic devices, phonetic and linguis-
tic studies of the vocal communication process, and psycho-
acoustic studies of the perception of sounds by man. The
group encompasses the necessary backgrounds, including
persons trained in engineering, physics, linguistics, phonetics,
and psycho-acoustics. Work has continued on two types of
electronic speech synthesizers, one of which is already pro-
ducing fairly intelligible speech from control signals of very
low information rate. An electronic speech analyzer was
developed, and a complete bandwidth compression system is
in an embryonic stage. Phonetic and psycho-acoustic studies,
designed to extend basic knowledge of the process of speech
communication, have included the investigation of consonant
articulation and perceptual tests on synthetic speech sounds.
Professor Morris Halle’s speech research group has moved
into the Acoustics Laboratory to consolidate work in this
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area, but his program continues to be sponsored by the
Research Laboratory of Electronics.

A long-range program in fully automatic analysis of
complex acoustic signals was initiated five years ago. The
resulting analog computing system, developed under the
supervision of Mr. F. Mansfield Young, was operated as a
whole for the first time during the past year, with input signals
scanned from oscillogram films and output answers tabulated
by an electric typewriter. This work should point the way to
more widespread usefulness of magnetic recording as a precise
experimental tool for scientific research.

The Laboratory’s administrative pattern remained
about the same. Some 50 staff and students and about 25
service personnel participated in the activities. The Labora-
tory conducted a series of 16 acoustics seminars. Members of
the Laboratory presented about 35 talks before professional
organizations and published about 20 papers. Fifteen theses
completed during the year were submitted by students in the
Departments of Physics, Electrical Engineering, Naval Archi-
tecture and Marine Engineering, Economics and Social Sci-
ence, and Civil and Sanitary Engineering.

A two-week special course on Noise Problems in
Aviation, attended by 116 senior Air Force officers, was pre-
sented by the staff of the Acoustics Laboratory under the
supervision of Professor Bolt.

The first award of the Institute of Radio Engineers
Professional Group on Audjo was received by Dr. Kenneth W.
Goff. The Owens-Corning Fiberglas Fellowship in Acoustics
was awarded to Mr. Peter A. Franken. Professor Osman K.
Mawardi spent the year at the University of Cambridge,
England, studying problems related to turbulence. Professor
Walter A, Rosenblith received three new committee appoint-
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ments in connection with his work on interactions between
noise and man.

A much-needed new journal, Noise Control, launched
during the year by the Acoustical Society of America, was
developed under the chairmanship of Professor Leo L. Baranek,
who was also president of the Society.

Research Laboratory of Electronics.

The Research Laboratory of Electronics has con-
tinued to operate at a high level of activity. During the past
year 47 Faculty members and 97 students participated in the
research program of the Laboratory. The staff was drawn
from the Departments of Physics, Electrical Engineering,
Economics, Chemistry, Mathematics, and Modern Languages.
In addition, guests from five foreign countries participated in
the research program, and the Laboratory was host to a very
large group of foreign visitors.

The research program of R.L.E. is largely defined by
the specific interests of the Faculty members involved and
therefore changes considerably from year to year. At the
present time the physics program includes research on the
following topics: the structure of atomic nuclei using atomic
beam methods (Professor J. R. Zacharias); nuclear resonance
(Professors Francis Bitter, L. C. Bradley, and J. S. Waugh);
radio frequency spectroscopy (Professor M. W. P. Strandberg);
microwave gas discharges (Professors S. C. Brown and W. P.
Allis); thermionic emission and high vacuums (Professor W. B.
Nottingham); and soft X-rays (Professor G. G. Harvey).

The electrical engineering program also includes
research on: network synthesis (Professor E. A. Guillemin and
Dr. M. Cerrillo); switching circuits (Professors S. H. Caldwell
and D. A. Huffman); information theory and communications
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(Professors R. M. Fano and Peter Elias); the non-linear circuit
theory (Professors H. J. Zimmermann and S. J. Mason); micro-
wave electronics (Professors L. J. Chu, L. D. Smullin, and H. A.
Haus); noise theory (Professors Y. W. Lee and Wiesner and
their students); propagation studies (Professor Wiesner); solid
state devices (Professors R. B. Adler and Fano); bioelectric
signals (Professors W. A. Rosenblith, Norbert Wiener, and
R. C. Booton, Jr.); neurophysiology (Drs. W. S. McCulloch,
J. Y. Lettvin, W. J. Pitts, and P. D. Wall); systems development
(Professor Zimmermann); and psycho-acoustics (Professor
J. C. R. Licklider).

In addition, Professors W. N. Locke and V. H. Yngve
of the Modern Language Department are directing an exten-
sive investigation of methods of language translation by means
of machines, and Professor Morris Halle of that Department
is studying the properties of speech signals. Professor C. W.
Garland of the Chemistry Department is studying properties
of materials at low temperatures.

Some important results of these programs are reported
briefly below:

In Professor Zacharias’ Atomic Beam Laboratory
there were two notable advances of very different types. First,
it was definitely shown that the magnetic effects of an atomic
nucleus can arise from a distribution of magnetism which is
not spherically symmetrical — a so-called nuclear magnetic
octupole moment. The effect was demonstrated for the two
isotopes of gallium. Secondly, a resonance frequency in the
cesium atom was used to stabilize the frequency of an oscillat-
ing circuit to a precision of 1 in 10%,

The microwave spectroscopy group completed a
comprehensive study of the ground state of the oxygen mole-
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cule. The problem of determining the source of the ground
state splitting, which has elicited a high level of interest for two
decades, was solved using the Laboratory’s very sensitive and
precise electron paramagnetic resonance spectrometer. The
correlation of the analytical and experimental spectrum is so
good that sources of the ground state splitting are assignable
in amount.

The physical electronics group, directed by Professor
Nottingham, has recently completed the most significant of a
long series of studies carried on at this Laboratory to determine
the thermionic properties of tungsten. This work, done as a
doctor’s thesis by Dr. Andrew Hutson, not only has given new
values to the differences in work-function as a property of
crystallographic direction, but it has also served to give a direct
evaluation of the temperature coefficient of the work-function
and also the first actual test by direct observation of the reduc-
tion in work-function described as the Schottky Law.

In addition, a student member of the group, Haywood
Shelton, designed and constructed a new type of ionization
gauge which we have called the massitron. The gauge not
only has very acceptable sensitivity and freedom from all
spurious effects, but at the same time it identifies the particular
gas responsible for the ionization measured. This instrument
is an important electronic development; it has already been
used to great advantage in improving the techniques by which
extremes in ultra-vacuum are obtained.

Professors Wiener and Rosenblith, together with Dr.
Mary A. B. Brazier of the Massachusetts General Hospital,
have developed an electronic correlator for electrical signals
taken from the brain. This new measurement technique makes
possible the study of electrical activity in the brain which
formerly was completely masked by background noise. With
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it, inter-relationships of electrical signals from different parts
of the brain are being studied.

A number of graduate students have also made im-
portant contributions to R.L.E.’s research program. Among
these are: David I. Kosowsky, who developed a synthesis
procedure that greatly simplifies the design of crystal filter
networks for use in communication circuits; Alan L. McWhor-
ter, whose theory of random noise generated in semi-conductor
materials such as germanium represents a major step in the
understanding of this phenomenon; and Amar G. Bose and
S. D. Pezaris, who together developed a fundamental theorem
concerned with the minimum noise figure in a very general
class of circuits.

Further details on all these activities may be obtained
from the Research Laboratory of Electronics Quarterly Prog-
ress Reports.

C. RicHARD SODERBERG.
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Report of the Dean, School
of Humanities and Social Studies

F ollowing a unanimously favorable vote by the Faculty, the
Corporation in June approved the introduction of a new under-
graduate course of study at M.I.T. known in the Institute’s
shorthand as Course XXI. This event ranks with the strength
achieved earlier in economics, the creation of a School of
Humanities and Social Studies in 1950, and the inauguration
of the Center for International Studies in 1951 as a major
milestone in the progressive development of the humanities
and social sciences here.

The new course of study is more appropriately ex-
plained in detail in other publications. When coupled with
a slightly modified Course XIV, also now available, it offers
an entirely new opportunity for undergraduate education in
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a technological environment. The hours of the curriculum
in the four-year program are about equally divided between
fundamental science and engineering subjects on the one hand
and social science and humanistic subjects on the other. In
each of the two divisions the student pursues what amounts
to a major. All the majors of the Schools of Science and Engi-
neering are available, and in the School of Humanities majors
may currently be constructed in economics, American indus-
trial society, political science, and literature and philosophy.

At the end of his four-year program, the successful
student will have earned a degree of Bachelor of Science. If
his formal university education stops there, we believe he will
have experienced a general education especially well suited
for an understanding of the world of the second half of this
century; but the curriculum is designed to encourage him to
carry his formal study farther. He will be able in one more
year in an engineering department of his choice to earn a
further bachelor’s degree with specification of engineering
field; he will be able to enter graduate work at once in the field
of science in which he has carried on his major; equally he
should be prepared to enter a graduate school in the field of
humanities or social sciences in which he has carried his other
major; finally, and of considerable importance, he should have
remarkably good preparation for immediate entrance to grad-
uate schools of law, of medicine, and of business or public
administration.

This course structure will, we believe, offer an educa-
tional opportunity new to the United States, inevitably lead
to a further strengthening of an already excellent Faculty in
the humanities and social sciences at M.I.T., and very likely
draw to the Institute some excellent students of a type we have
failed to attract in the past. The latter development will take
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time, for there remain in the minds of many parents, school
principals, and headmasters some archaic ideas of the quality
and the depth of the educational and extra-curricular experi-
ence now available here, over and above the strong experience
in theoretical and applied science about which they are natu-
rally better informed and which they almost take for granted.

Almost immediately after the new course structure
had been approved we were further heartened by two sub-
stantial grants, each of which will in a different way give us
a strong leg up in going forward with this program.

The Rockefeller Foundation has made a ten-year
wasting grant of $300,000 entirely to be devoted to the develop-
ment of Course XXI. The program for utilizing this particular
grant calls for devoting almost all of it to teaching and, pri-
marily, to teachers’ salaries. Since the plan is to increase
slowly, upwards of $40,000 a year of new income will be
available for most of the decade. That this will materially
strengthen the teaching resource is obvious. The grant
will be administered by the Department of Humanities under
the direct management of Professor Howard R. Bartlett,
head, and Professor John M. Blum, who will direct the new
Course XXI.

A little later the Carnegie Corporation made a three-
year grant of $150,000 in support of research on the relation-
ship between American society and this country’s new position
in the world, together with a subsequent national conference
on the same subject. This study will be managed by the
Center for International Studies and most directly by Professor
Walt W. Rostow of the Department of Humanities. It is the
beginning of what we hope may evolve into a general program
of research on American society, a program that should
obviously offer many opportunities for contributions to the
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Institute’s teaching program — and sharply so in several of
the options of Courses XXI and XIV.

When the effect of these two grants is coupled with the
real ferment provided by earlier grants — $150,000 from the
Carnegie Corporation for general work in the humanities,
$30,000 from The Rockefeller Foundation to start what is
turning out to be a successful experiment in teaching the core
curriculum to selected students in French, and nearly $2,000,-
000 from the Ford Foundation for research work in the Center
for International Studies — it is quite obvious that the School
of Humanities and Social Studies at M.I.T. can find no reason
to be anything but happy about the foresight and the gener-
osity of America’s largest foundations.

Undergraduate teaching.

With no significant exceptions, every undergraduate
at MLL.T. studies a subject with some member of the Faculty
of the School of Humanities and Social Sciences in every
semester of his residence at the Institute. Thus, despite the
increasing volume of effective research and publication which
inevitably receives emphasis in a report of this kind, there is
little doubt that the heaviest single part of the total effort of
the School is expended on undergraduate education. At the
same time the philosophy of the School is that we will be
unable to do good undergraduate teaching unless our Faculty
is working on the frontiers of scholarship. The reconciliation
of these two somewhat diverse aspirations has never been
easy anywhere; but it is essential, and on the whole we believe
we have managed it reasonably well here.

There are times when drastic changes in the under-
graduate curriculum have required extensive use of this report
to describe them. That is not so this year. The core curric-
ulum required of all freshmen and sophomores and now
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directed by Professor E. Neal Hartley has proved in most
respects successful, and the changes to be made next year are
distinctly minor. The reading lists for this core have attracted
the attention of numbers of people outside the Institute, and
the Department of Humanities is called upon to mail copies
far and wide.

The elective program of the upper two years will
probably require continuing study (as indeed any educational
program does) because it takes experiment to find those
really powerful combinations of three or four elective subjects
in a single discipline which together make a brief and mean-
ingful concentration.

For example, the totality of work going on at the
Institute in political science is extensive. There is the group
which for years has been offering work in international rela-
tions under Professor Norman J. Padelford in the Department
of Economics and Social Science; there is the scholarly work
in nationalism by Professor Karl W. Deutsch in the Depart-
ment of Humanities, from which he offers also some courses;
there is the extensive work in the Center for International
Studies, from which in this area we have drawn teaching sup-
port from Professors Ithiel de Sola Pool and Raymond A.
Bauer. There is risk of too much coordination; there is risk
in too much scatter. Accordingly, through the year we have
had a committee at work under the chairmanship of Professor
Charles P. Kindleberger of the Department of Economics.
This committee has proposed helpful and interesting reor-
ganijzation of activities in this area, including concentrating the
teaching in a section of political science. The aims of this
section will be to eliminate existing duplication, to fill obvious
gaps in personnel and programs, and to provide a coherent
undergraduate option. These recommendations all seem
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sensible and capable of being carried out. Although this
area of study is less quantitative in general than many fields
of economics, it seems to us that along with economics a proper
understanding of political institutions and behavior is an
essential for sensible conduct in the modern world.

A similar study of psychology was made for us a year
ago by a distinguished outside committee under the chairman-
ship of Professor Donald G. Marquis of the University of
Michigan. Some of the recommendations of this committee
have been achieved; others remain for the future to develop.
Insofar as the undergraduate program is concerned, I am
happy to report that it is being studied by members of the
Psychology Section in cooperation with their colleague
psychologists in the Industrial Relations Section and the
School of Industrial Management. The outcome of this
study will be in part the evolution of an introductory course
in psychology particularly designed to meet the needs of
M.IT. students. The whole format of undergraduate train-
ing in psychology is being revised at this same time and will
entail the introduction of at least three new subjects, including
one on the Psychology of Motivation. Some of these subjects
will no doubt replace existing ones. The object of the revamped
program will be to provide integrated training in psychology
better suited to engineering students.

The junior-senior elective programs in economics,
history, literature, and philosophy have all been sharpened by
re-examination, but no such extensive changes have been made
as in political science and psychology. There are now four
advanced music subjects instead of the original two, and these
cover the opera, the Beethoven piano sonatas, twentieth-
century music, and a seminar in music which this year was
devoted to the art song. It is probably not generally realized
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how much these advanced subjects involve ‘live” examples.
This year, for instance, in addition to the regular faculty
of Professors Klaus Liepmann, Gregory Tucker, and Ernst
Levy, we have had a series of meetings with guest composers
including Walter Piston, Harold Shapero, Klaus Roy, Arthur
Berger, Nicholas Van Slyck, Stefan Grové, and Sydney
Davidoff. As before, lecture demonstrations have been given
by vocalists and by various artists on the viola da gamba,
flute, recorder, clarinet, violin, and piano.

Interest in the humanities core courses in French and
the upperclass electives in French and German literature
taught in French and German is on the increase as measured
by registration. The freshman-sophomore offering of the core
in French attracts, perhaps obviously, students of exceptional
calibre.

The new all-Institute freshman program permits the
freshman to choose from a variety of general electives. The
ones offered last year in the Department of Humanities were
English Composition and Public Speaking. They had enroll-
ments, respectively, of 90 and 103 against 46 and 92 the
previous year, and thus between them accounted for about
one-fifth of all the freshman elections. Two new electives
have been prepared for 1955-56 at the request of the Com-
mittee on the First Two Years. The Department of Humani-
ties will offer an introduction to Philosophy and Scientific
Methodology; the Department of Economics will offer an
introduction to American Character and Institutions.

A less colorful but important part of undergraduate
instruction is related to training upperclassmen in technical
writing, a service performed by the Department of Humanities
in collaboration with professional departments requesting it.
Traditionally, the Departments of Electrical Engineering and
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Mechanical Engineering have had such programs. This year
the Department of Metallurgy requested assistance during
the second term in a subject in Physical Metallurgy. All of
this work fell principally on the shoulders of Professor Robert
R. Rathbone, who has the unusual talents and experience
necessary to do this job well. In addition to the work with
metallurgy, he carried on his regular duties with the other
engineering departments and instructed more juniors than
ever before, which was another objective in our program to
expand this kind of training. As a result of his efforts, at
least 175 seniors and 180 juniors have had practice and
criticism in writing reports and technical articles, an increase
of 130 over last year. This effort is altogether laudable; it
should be expanded.

Graduate teaching.

Thriving institutions are likely to take their strongest
achievements for granted and worry about others. A report
like this is almost inevitably doomed to pay inadequate atten-
tion to such a successful venture as the graduate degree pro-
grams in economics. Carried on by a distinguished faculty,
this program is an outstanding success as measured by the
number of applicants for graduate study in our Department
of Economics and Social Science. The ratio of those applying
to those admitted to the Graduate School is naturally high in
all departments of the Institute, and this may occasion no
general surprise; but it is probably not generally realized that
this ratio in the Department of Economics is consistently
among the highest in all of M.I.T. and frequently, as it was
last year, the highest. Almost all candidates seek the Ph.D.
degree.

The graduate work in the School can be materially
bettered as we are able to work out more clearly a program
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for using part of the services of the distinguished men who
from time to time work in the Center for International Studies.
This is generally understood, and progress is being made.
A new field of concentration has been introduced in our
graduate program, consisting of studies in economic develop-
ment, and next year Professors Max F. Millikan, Everett E.
Hagen, and Paul Rosenstein-Rodan will offer courses in this
area. A still wider display of talent is available for thesis
supervision. The Center for International Studies offers a
limited fellowship program for students in economic develop-
ment and participates as well in some of the graduate programs
of the School of Industrial Management.

At present these are the only areas of the School of
Humanities in which graduate study is carried on to the full
extent associated with the Doctor’s degree, and it is reasonable
to inquire whether the total aspirations of the School of
Humanities and Social Studies should be limited to these
fields. The short answer to such a question is probably “no,”
but this should be coupled at once with the statement that
there is no a priori desire in this School to develop more gradu-
ate work; rather there is an intention to let things develop
naturally and as student demand and faculty capacities and
interests indicate. Further full-scale graduate work may in
the future be justified in some aspects of psychology, political
science, and history — notably studies of American industrial
society. This is a long forecast; and in making it I am mindful
of the principle that M.I.T. is a special kind of university
polarized around science and engineering, and of the fact
that we have a splendid working agreement at the graduate
level with our elder colleague, Harvard University. We do
not seek to begin new undertakings in any of these overnight
or full-panoplied.
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Even with these limitations, other Faculty members
of the School participate in various types of graduate programs.
The Departments of Humanities and of Economics contribute
to instruction in the Executive Development Program of the
School of Industrial Management. Individual members of
the Faculty in widely different areas lead individual graduate
students in selected minors in the humanities and social sci-
ences; and the Department of Modern Languages continues
its effective training of graduate students to meet graduate
requirements in foreign languages, what I personally continue
to believe to be a brilliant tour de force in a poor educational
cause. But this is a cause which will not be won or lost on the
fields of M.I.'T. What we do is in conformity with American
graduate-school tradition, based on a day when knowledge
of a foreign language, particularly German, was an essential
tool in day-to-day operations of the serious student and when
the knowledge of language was real. By this tradition the
young American could not only read the language of his
limited technical field, haltingly, with the aid of a dictionary
and for a brief period of time, but he could read the great
literatures of the foreign languages and could associate at a
high cultural level with people who spoke only the other
language. It is the American failure to restore this balance
at the very time in American history when it is most important
for us that I deprecate.

Problems of development.

There are four principal problems of development of
institutions now existing in the School of Humanities and
Social Studies:

1: The expansion of the Faculty and program to permit a full
exploitation of the opportunities implicit in the new Course XXI
and the older Course XIV. Here we are but at the beginning,
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and no very clear problems emerge except that we know that
undergraduate registration for degrees in Course XIV is
smaller than the course deserves, and we suspect that the
Department of Economics should be more aggressive in making
sure that the M.I.T. undergraduate understands the oppor-
tunities offered by its program.

2:  The coordination and moderate expansion of the activities in
political science. Here we have the recommendations of the
Kindleberger Committee to deal with, and the first steps are
already in hand; the problems, if any, will arise later.

3:  The consolidation of our position in psychology. The situation
here is that, taken as a whole, the psychologists at M.I.T.
constitute a powerful and skillful faculty. But they are widely
dispersed. Some are in the School of Industrial Management,
some are in the Industrial Relations Section, some are in the
Psychology Section of the Department of Economics headed by
Professor Joseph C. R. Licklider, and a considerable number
are engaged in various research projects at M.I'T. The
latter are used to some extent in the teaching program and
are valuable additions to our total resource. But the difficulty
in this situation was pointed out by the Marquis Committee:
what psychology needs at M.I.T. is a stronger center of
support — not necessarily a consolidation of all psychologists
into one group, since the different applications of psychology
to departmental or school needs are so various. At the base
of this strength rests an organization something like that
proposed for the Center for International Studies, a long-term
financing which would support the equivalent of, say, four
full-time tenure posts and a rotation of men holding such
posts from research to teaching with a corresponding reverse
flow of other psychologists on the Faculty. It would seem
that the long-range support of this venture offers the largest
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current problem for psychology at M.LLT. The problem is
thus quite analogous to that associated with the much larger
effort in the Center for International Studies to which I

now turn.

4s  The consolidation of the position of the Center for International
Studies. This group, which is large and very well financed
for short-run research, has made real contributions to our total
effort in the few years of its existence. But its most pressing
problem remains one of financial uncertainty. As Professor
Millikan pointed out in his annual report, the Center has had
to rely largely on short-term project financing from a variety
of sources. A regular, continuing income would provide far
greater flexibility — as well as stability —in the Center’s
program, and we might set the goal at $100,000 per year in
unrestricted funds.

The Center has also minor problems of space. Space
is always a harassing need all over M.I.T., but in the long run
this is not a fundamental difficulty for the Center. We must
make a still better definition of how we are to integrate Center
activities and personnel with existing departments. This
integration is bound to evolve gradually rather than drama-
tically. In my view the progress to this point has been

satisfactory.

Extra-curricular activities.

This School has naturally to make rather regular and
rather formally defined contributions to the extra-curricular
education of students, particularly to experiences in social
behavior and the humanities which go outside the classroom.
Our Faculty naturally shares with the Faculties of other
Schools the general responsibility for helping individual student
activities as our talents and interests and their desires permit.
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Beyond that, however, there are five activities which can be
more sharply distinguished.

1: Exhibits. The exhibition room of the Hayden Library
continues to be used effectively under the direction of Professor
Herbert L. Beckwith of the Department of Architecture and
his associates. The program of rotating shows is arranged to
provide a certain number of historical experiences in the
arts, coordinated with the program of the core curriculum.
Over the years, and with the aid of Carnegie Corporation
funds, Professor Beckwith and his advisers have developed two
excellent shows, one of Classical Greece and the second of
Medieval (and particularly 13th-Century) France. This year
a new show has been added, with great imaginative and
scholarly assistance provided by Professor Albert Bush-Brown,
who works both in the Department of Architecture and the
Department of Humanities. This show is a photo-mural
exhibition of English and Italian Renaissance, focussing on the
different development in two colleges of Oxford and on the
exploitation of Leonardo’s theory of the circle and the square.
The newest is in many respects the most effective and ““teach-
able” show yet devised. Itisthe plan to develop one new show
each year until the eight periods of the core curriculum are
adequately covered.

The other half of the exhibit time is devoted to current
materials and last year included a comprehensive show of the
work of Yves Tanguy and Kay Sage, of French impressionist
and post-impressionist prints, of the painting of Josef Albers,
and of bronze sculpture by Jacques Lipchitz. The Lipchitz
and Albers exhibits were accompanied by gallery talks by the
artists in collaboration with the Architecture Lecture Com-
mittee. Three of the gallery shows were first showings of the
artists’ work in this region.
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We are convinced that this bringing of the mountain
to Mahomet is an essential element in preparing for our under-
graduate Mahomets’ later visits to the mountain.

2: Debating. Under the direction of David J. Hardy of
the Department of Humanities, the debating teams have had
a successful season. Measured by victories in tournaments,
the M.I.T. debaters won 70 per cent of their rounds and placed
first in the New England Forensic Conference. Twenty-eight
colleges sent teams to the Tenth Annual M.I.T. Tournament,
which is now the oldest one in New England. Victories in
debating are in our view much less important than the training
for life afforded by this experience —one in which more
students could profitably participate. The Samuel W.
Stratton prize funds are now awarded to members of the
debating teams.

3: Music. It is no longer news that the Concert Band, the
Glee Club, the Symphony Orchestra, and the Choral Society,
all under the general direction of Professor Liepmann, have
won their way to a place in the serious life of the Boston
musical community. The Glee Club has sung with the glee
clubs or choral societies of Sargent, Simmons, Tufts-Jackson,
Radcliffe, Bradford Junior, and Mount Holyoke Colleges.
The Orchestra has given numerous concerts and played
jointly with the Smith and Wellesley College Glee Clubs.
The Choral Society, which has the most ambitious program,
has sung Stravinsky’s Mass, Mozart’s Requiem, and Haydn’s
Creation with members of the Boston Symphony Orchestra.
The Brass Choir directed by Mr. John Corley has become one
of our strongest musical assets. All of the groups collaborated
in an impressive display at the dedication of the Kresge
Auditorium in May, at which time two new works were
performed — a Fanfare by Professor Levy, and an Overture
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and Chorus, “Canticle of Freedom,” by Aaron Copland.
The latter was specially commissioned for and had its premiere
at the dedication. Another first performance was that of
Professor Levy’s Suite for Band which was played by the
Concert Band in its program at the time of the Dedication
Festival in May. '

In addition to all this live music, created by members
of the student body and staff of our own institution, we con-
tinue the Humanities Series concerts which, now that we have
the new auditorium, will be heard in surroundings more
auspicious than those of Huntington Hall.

Altogether the students at this institution have an
opportunity (and take advantage of it) for a rich musical
experience on our campus — in addition, of course, to the
enormous opportunities in the total Boston community. Most
of the credit for this on the campus must in the final analysis
rest with Professor Liepmann, who is a great asset to the Insti-
tute and to the School of Humanities.

4: The Drama Shop. After some years of hiatus we have set
about to revive the student Drama Shop which had an earlier
distinguished history and which, with the construction of the
Little Theatre, has an opportunity to bloom again. For this
purpose we have appointed Professor Joseph D. Everingham
to give courses in literature and to direct student theatre.
His first production at the time of the Dedication Festival
set the standards he hopes to attain. It was an experimental
play by Francis Fergusson, “The King and the Duke,” with
incidental music by Professor Tucker. The plan for this group
is to seek novel productions involving a maximum of student
participation on the many levels of theatrical production
which extend beyond amateur acting; this seems to us wiser
than the effort to produce a few former Broadway successes,
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however well — particularly as so many of these plays can be
seen with original casts in this area and particularly as the
Staff Players, an adult organization at M.I.T., does such a very
good job in this field.

5: Lectures. Most of the general extra-curricular lectures
at ML.I.T. are managed entirely by the student body under
the direction of the student-run Lecture Series Committee,
and the function of the School in this regard is simply to
provide advice when asked. However, the School does for
various formal reasons bring a number of visitors to the
campus; among those who have been here this year and have
talked on subjects of general interest are Professors Edmund S.
Morgan of Brown University; Joseph Strayer of Princeton
University; Carl Friedrich of Harvard University; Kenneth
MacLean of the University of Toronto; Lionel Trilling of
Columbia University; Edward Barrett, formerly Assistant
Secretary of State; Sir Alexander Grantham, governor of
Hong Kong; and Arnold Toynbee. This takes no account of
the considerable number of more specialized colloquia pre-
sented by visitors or of the extensive program of the Lecture
Series Committee.

Research.

The present level of scholarly productivity in this
School is so high that it is quite impossible to make any
adequate presentation of it in a brief report, and any sample
may seem invidious. Nonetheless an effort must be made.
The purpose of this section is rather to indicate the range of
interest than necessarily to try to assess the projects or to
name the most important. The total scope of the effort is
better indicated by the list of publications which appears
elsewhere in the Institute’s administrative report.
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In the Department of Humanities, Professor Deutsch
nearly completed his work on historical experiences and con-
temporary problems of international organization —a con-
tribution to a volume for the Center for Research on World
Political Institutions at Princeton; Professor John B. Rae
continued his study of the engineer as business man under
grants from the Social Science Research Council and the
Sloan Research Fund of the School of Industrial Management,
after three previous years of support from the Research Center
in Entrepreneurial History at Harvard; Professor Hartley com-
pleted his historical research in connection with the restora-
tion of the First Iron Works at Saugus, Massachusetts; Professor
Thomas H. D. Mahoney spent the summer in England examin-
ing newly available collections of the letters of Edmund Burke;
Professor Blum began his study of the activities of Henry
Morgenthau, Jr., while the latter was Secretary of the Treas-
ury, a project which will require the major portion of Professor
Blum’s research time for at least three years.

There are two very interesting and potentially inter-
secting lines of research in the Department of Modern Lan-
guages administered generally by Professor William N. Locke,
head of the Department. The Speech Analysis Project is
carried on by Professor Morris Halle, assisted by a number of
graduate students who are finding increasing possibilities for
thesis material in this research, combining as it does linguistics
with acoustics and electronics. Insofar as so complex an
investigation can be curtly summarized it may be said to
have as its purpose a deeper understanding of the question of
how men understand each other’s speech. For this work a
strictly behavioral definition is used for the word “understand,”
equating it with “being able to write down what one hears.”
The work in the last year has been concerned with the dis-
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covery of the minimal distinctions of Russian and English
speech sounds. The Russian description has been completed;
the investigation of English has been started with a study of
English fricatives and has led to rather satisfactory results.

The other project is of equal scientific interest and
perhaps of more immediate application. It is directed by
Professor Victor H. Yngve, who has gathered a staff of four
of the most promising young linguists in the country to develop
methods for translating languages by machine. Translation
is of course a vital world problem, under study by numerous
world organizations.

No humanist should be alarmed by the nightmare
that a translating machine is about to receive the Commedia of
Dante at one end and produce a literary equivalent in English
at the other. But there are many lower levels of communica-
tion on which mechanical translation now seems possible and
definitely useful. Mechanical translation, when accomplished,
will shorten the time when important research published in
a foreign tongue comes to the attention of scholars. The
research, which is supported by the National Science Founda-
tion, involves work in the Institute’s Research Laboratory of
Electronics to develop methods for using electronic digital
computers and allied equipment. It seems probable that
existing devices could do the work if we knew enough about
languages. Modern descriptive linguistics has advanced to
the point where it has provided many of the methods and
techniques necessary to advance our understanding of sentence
structure to the degree of detail needed to state a mechanical
process for translating sentences. The ML.I.T. project aims
at putting linguistics and computer technology together.

In order to provide a means of intercommunication
for students of this new field, Professors Locke and Yngve are
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editing a journal, Mechanical Translation, founded one year ago.
Four numbers have appeared, including a running biblio-
graphical survey and papers. It is partially supported by a
grant from the Rockefeller Foundation.

These projects in the Department of Modern Lan-
guages have been described in some detail because they provide
a striking example of how scholarship in the humanities and
scholarship in science and engineering can work hand in
hand, an arrangement which has by no means been effected
in several other areas where it seems possible, given enough
imagination and desire.

Very major research activities in the social sciences
are carried on in two organizations, the Center for Inter-
national Studies and the Industrial Relations Section of the
Department of Economics; each publishes its own annual
report where these matters can be dealt with in more detail.

Of the Industrial Relations Section, let me say only
that Professor Charles A. Myers, its head, spent most of the
year in India investigating labor problems as part of a research
program financed by the Ford Foundation and conducted
jointly by Harvard, the University of California (Berkeley),
the University of Chicago, and M.I.T.

The enormous volume of work in the Center for
International Studies can be well understood only by reference
to its own reports, but the following may be said of the re-
search year:

1: The projects in communication, economic development,
and United States-Communist Bloc relations entered the criti-
cal stage of gathering large quantities of basic data. From
this now flows the raw material on which the analytical and
interpretive final reports will depend. Much of this work
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has been conducted overseas in France, Germany, India,
Italy, and Indonesia.

2: Six research programs were started during the year; two
were closed out and their staffs transferred to other work.
Four of the independent new projects are:

A comparison of income growth in India and China.

A sociological study of the forces that determine the character-
istics of Soviet military leaders.

A study of the combinations of economic, political, and military
policies that have proved effective in frustrating Communist
efforts at subversion in underdeveloped countries.

A study of the structure of the economy of East Germany.
The other new projects, each of which conveniently supple-
ments the existing work on economic development, were
sponsored by the National Planning Association, a private
non-partisan research group. These are:

An appraisal of the Standard-Vacuum Oil Company’s Indo-
nesian operations in that country’s economic development.

A preliminary survey of the role atomic energy might play in
the economy of Italy.

Major projects terminated after publication of final reports
were Professor Rostow’s work on Chinese Communism and
Alex Korol’s work on Soviet slave labor.

3: The volume of publications, both finished and inter-
mediate, is naturally large in such an organization as the
Center. Four books were published, substantial progress
was made on three others scheduled for early publication,
and more than 20 multilithed monographs and 70 dittoed
working papers were reproduced. This has required the
establishment of a post of Publications Officer, now filled by
Mrs. Jean Clark, a long-time member of the staff.
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4: 1 have already referred to the substantial grant from the
Carnegie Corporation in support of a new project which we
hope will lead to a general program of research on American
society.

I know of no member of the faculty of the Department
of Economics who is not engaged in interesting research.
Among the studies which Professor Ralph E. Freeman, head
of the Department, singles out for mention this year are the
following:

There are four types of study in econometric and
statistical work which seem to us particularly appropriate in
our kind of institution. These are studies of linear program-
ming by Professors Paul A. Samuelson and Robert M. Solow;
a study of the statistical theory of engineering tolerances and
its relationship to Professor Norbert Wiener’s theory of pre-
diction by Professor Harold A. Freeman; investigation into
capital theory by Professor Solow; and work on dynamic
programming and related questions by Professor Samuelson.
Professor Kindleberger returned last fall from fifteen months’
leave spent mostly in Geneva, Switzerland, undertaking
research into Europe’s terms of trade — that is, the relation
between prices at which Europe exports and those at which it
imports. He has already published several articles on this
subject and a monograph will appear this fall. This research
was financed by the Merrill Foundation for the Advancement
of Financial Knowledge.

During the year Professor Licklider established in the
Sloan Building a new laboratory equipped for advanced and
fundamental research on the psychology of hearing. Support
for this project comes largely from the Operational Applica-
tions Laboratory of the United States Air Force. The labo-
ratory draws students from various graduate and under-
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graduate departments, notably mathematics and electrical
engineering. Professor William J. McGill continued to develop
his study of applications of information theory in multi-
variant analysis.

Other Faculty activities.

Professor Morris A. Adelman has continued to serve
on the Attorney General’s committee to study the anti-trust
laws, the report of which has now been published. Professor
E. Cary Brown has served as adviser to the Subcommittee on
Tax Policy of the Joint Committee on the Economic Report.
Professor Samuelson is vice president of the American Eco-
nomic Association and has attended the Brookings conferences
with the Council of Economic Advisers. Professor Harold
Freeman is associate editor of the Fournal of the American
Statistical Association and Professor Solow is a member of the
editorial board of Econometrics. Professors Howard Bartlett,
Rathbone, and Lynwood S. Bryant managed a one-day
symposium on Industrial Programs for Improving Engineer-
ing Reports, in collaboration with the Industrial Liaison
Office; Professor Giorgio de Santillana spent the year lectur-
ing at several Italian universities, leaving his very successful
book, The Crime of Galileo, to appear in his absence; Professor
Alfred D. Chandler took six months’ leave to organize, admin-
ister, and in part teach a new course on the basic elements of
national strategy to senior captains preparing for flag rank at
the Naval War College, Newport, Rhode Island; Professor
Padelford was absent for six months on leave for studies in
international relations conducted from a base in Geneva; Pro-
fessor Deutsch has participated widely in conferences at the
American Historical Association, at the University of Chicago,
and at Northwestern University. Professor Carvel Collins has
held important chairmanships both in the Modern Language



School of Humanities

Association and the College English Association; he is spending
the summer as Visiting Professor of American Literature at
the Salzburg Seminar in Austria.

Programs such as those of the Center for International
Studies inevitably lead their personnel into many activities
of an advisory or consultative nature on the national level
and even in other countries they may visit. I shall make no
attempt to list these here but merely point out that Professor
Millikan’s visit to all the countries studied by the Center has
been of great value, as have been the activities of Professors
Daniel Lerner in France, Edward A. Shils and Wilfred
Malenbaum in India, Benjamin H. Higgins in Indonesia and
Rosenstein-Rodan in Italy. The steady flow of people of
this stature from ML.L.T. to these other nations and back, as
well as the larger flow of the many distinguished foreign
visitors to M.I.T. whom I cannot mention, have a most
stimulating effect on our entire educational effort in this
School.

Personnel.

A School which is growing with such seriousness and
vigor and with such an input of able young men on its staff —
men who, it may be said, might not in earlier years have
thought it appropriate to be on our Faculty at all —inevitably
suffers a considerable turnover of junior personnel. This we
regard not only as necessary and proper but definitely desir-
able, provided we are able to replace the men who leave
with men of equal calibre and provided those who leave us
go on to first-class institutions and to first-class opportunities.
Thus even with the abnormally large turnover of the year
which I must now report (a turnover which does not involve
any senior member of the Faculty) we can be happy about
the state of affairs, confident of the new men we have chosen
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and whose achievements will appear in later reports, and
confident too of the successes awaiting the men who leave.
We shall miss each individually, but we can also be confident
of his future success.

Professor John R. Coleman has left the Department
of Economics to join the faculty at Carnegie Institute of
Technology, and Professor Romney Robinson to go into
business; from the Department of Humanities Professor Leslie
H. Fishel goes to Oberlin College, Professor Robert L. Koehl
to the University of Nebraska, Professor Arthur Mann to
Smith College, Roderick E. McGrew to the University of
Missouri, Professor Roger L. Williams to Michigan State
University, and Professor Lacey B. Smith to Northwestern
University; Professor Lawrence W. Towner will be associate
editor of The William and Mary Quarterly and associate professor
of history at William and Mary College. Some of these
departures are inevitable results of limitations on tenure
positions available in certain fields in the departments; some
are because other institutions were able to offer wider immedi-
ate opportunities than we could.

Professor Charles W. Rosen, after two very successful
years teaching the new humanities core subject in French, has
resigned from the Department of Modern Languages to devote
full time to the other area in which he is brilliant, that of
being a concert pianist.

Leaves of absence will be taken by Professors Thomas
F. O’Dea, who will use a fellowship at the Center for Advanced
Study in the Behavioral Sciences; Robert E. MacMaster,
who will use a fellowship at the Russian Research Center at
Harvard; and George P. Shultz, who will act as adviser on
labor matters to the Council of Economic Advisers. Professor
James G. Kelso has left the Department of Humanities for
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duties as acting director of student placement at M.I.T. Pro-
fessor Alex Bavelas, returning from a year spent at the Center
for Advanced Study in the Behavioral Sciences, will leave the
School of Humanities for comparable duties in the School of
Industrial Management. Professor George A. Znamensky
retired in June, after long years of fruitful service in teaching
Russian at the Institute. Dr. Frederick Bodmer also retired;
this distinguished scholar made a great contribution to our
Faculty during the late years of his active life.

Unfinished business.

There is manifestly unfinished business for this School,
and much of it is serious. However, we could not wish it
otherwise, for if there were none or if we could not perceive it
stagnation would be inevitable. We must find long-term
financing for the Center for International Studies and the
Psychology Section; we must effect an early integration at
least of the curricular work in political science; we must
achieve an orderly and rapid development of the oppor-
tunities for us implicit in Courses XXI and XIV.

The most glaring defect in M.I.T.’s humanities pro-
gram is our long postponement of a thorough curricular
approach to the general understanding of the visual arts,
although we do well enough in the non-curricular aspects.
This is a joint responsibility of the School of Architecture and
this School, and we must move forward on it. The state of
art education in America and the general public attitude to
the visual as opposed to the other arts and the sciences is such
that this is no easy problem. But solve it we must.

There will also be, and always will be, the unfinished
business of new funds — aside from those needed in political
science and psychology. In the light of what I have reported
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above we cannot insist that the great foundations of this
country have passed by the humanities at M.I.T.; indeed,
though we shall doubtless appeal to them from time to time,
we must now look elsewhere as well. It is a fine thing for
the humanities in this country that industrial support now
looks upon the liberal arts colleges as one of its responsibilities.
However, there is irony in the possibility that, even in the long
run, only the foundations might understand that there are
several ways to the liberal arts in America and that one of these
ways is to be found in an Institute of Technology. It would
be ironic if, under a misapprehension, all the generous indus-
trial support of activities at M.I.T. should go to our science
and technology and no appropriate, if small, part be directed
to an aspect of the total M.I.T. program which industrialists
— almost better than any one else — understand to be of
fundamental importance in the training of their future
colleagues.
Jonn E. BurcHARD.



Report of the Dean,
School of Industrial Management

In my report of a year ago, my second as Dean of the School
of Industrial Management at M.I.T., I devoted considerable
space to the place of management in the future industrial
needs of this country and to the problems which face a school
such as this in developing an educational program aimed to
train young men to assume, as rapidly as possible, positions
of responsibility in the management of enterprise. Since
management is the element of society responsible for organizing
our economic activity, the magnitude, scope and direction of
our productive machinery is tied intimately with the quan-
tity and quality of present and future management personnel.

It is this realization that keeps our growing Faculty
searching constantly for better ways to develop in our students
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an understanding of the complexities of a business enterprise
and its relationship to the external world — economic, social,
and political — in which it conducts its activities.

Since the School does not profess to train specialists
in any of the functional compartments into which business and
industry are customarily divided, I find myself using the word
understanding more and more frequently in describing our edu-
cational objectives — understanding of enterprise itself, under-
standing its aims and purposes, understanding the interrela-
tionship of the productive function with that of distribution
and of these with finance, all brought together by human
beings organized in what we call administration. It is the
understanding of what these elements of internal operations
are, the constitution of each to the whole, and the interplay
between them that concerns us.

It is of no less importance that these young men
develop an understanding, currently and historically, of the
external environment in which industry operates and of the
growing need for management to make its decisions in the
light of the demands and aspirations of the world of economics,
sociology, and government.

Students must gain specific knowledge of the mecha-
nisms of the business enterprise and, while doing so, develop a
breadth of view with respect to the world at large; ideally
this produces a realization of the dynamic nature of the
American business system. We must strive to develop in each
student the ability to analyze, so that he will have the tools with
which to attack the new problems which will face him in the
future. He must learn that the art of management calls for
accomplishing the aims of the business by getting things done
through people. And perhaps most important of all, he must
learn that successful management is based on sound character.
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All this is a large order. To attain this high goal —
the best preparation of our students —it is elementary to
note that no area comprising a segment of business, and no
topic, can be “covered” in an adequate sense. The task of
a faculty is to select those areas and subjects which, to their
trained minds, seem to contribute most sharply to this under-
standing. First is the separation of the things which a school
can best do from those which industry itself can do, if not
better, at least as well. Then selection begins between the
important and the less important. The underlying criterion
used in this selection is the estimate of management needs of
the future and not what was required in the past.

To this end the staff during the past year has continued
its studies of the curriculum of the School. Important changes
occurred in the teaching of the functional fields comprising
business activity (e.g., production, distribution, etc.). Increas-
ing attention was given to the application of the new analytical
methods to solving the problems of management. I am
pleased to report the integrated approach which the staff is
taking in these matters: excessive compartmentalization is
being avoided; it is not unusual for several instructors, repre-
senting different fields, to participate in a single course.

The School in the M.I.T. environment.

This synthesis of approach within the area of educa-
tion for management leads me to point out another significant
development. One of the greatest assets of the School is its
existence in the total M.I.T. environment. How best can we
capitalize on this opportunity which gives us a unique position
among management schools with our objectives? The close
cooperation of our School with the Department of Economics
and Social Science is well known, as is our relationship with
other departments in the School of Humanities. More and
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more members of our staff are creating joint seminars with
members of the Faculty of the School of Engineering. To cite
but a few: Professor John A. Hrones and other members of the
Department of Mechanical Engineering are conducting a
seminar jointly with members of our staff. Professor Donald
P. Campbell of the Department of Electrical Engineering is
doing likewise with another group. Professor William K.
Linvill of the Department of Electrical Engineering has had
substantial contact with our staff in an attempt to provide
an integrated approach to the broad problem of data process-
ing. Plans are being discussed for further joint educational
efforts from which much may be expected.

In no subject can the merging of other M.I.T. fields
with the problems of business be more fruitful than in the
“new” area laboring under the name ‘““automation.”

Probably the word “automation” was spoken more
often during the past year and appeared more often in print
than ever before. Its concept is frightening to some; to others
it symbolizes the hope of maintaining in the future our ever-
rising standards of living and our continued world leadership
in production. ‘“Automation” is not something new to our
managerial thinking; in one form or another it has been
coming into our industrial process for many years.

Even with recent great advances in electronics and
mechanical devices, “automation,” in the newest sense of the
word, is not likely suddenly to overrun us like a tidal wave or
a swarm of Jocusts. More and more, automation of industrial
processes is becoming an enormously valuable tool to manage-
ment. But it brings with it all manner of new problems — of
things, of work, and of human beings.

We think of the School as a logical meeting place
where the developments of M.I.T.’s researches in electronics,
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in computing machines, and in the whole field of data proc-
essing can be made to join with the needs of the business
world in accounting, forecasting, and managerial controls.
There are vast possibilities for fruitfulness in this integrated
approach, and there is every reason to believe that the report
for the coming academic year will call attention to substantial
progress in research and curriculum development in the
managerial implications of data processing.

The development of an intellectual program is char-
acterized by a substantial lag between work in process and the
ultimate product. The past three years have been concerned
with the maintenance of a relatively small School and student
body in order to provide maximum opportunity for experi-
mentation. As our program has developed, we feel it is now
desirable to extend the scope of our activities. In the coming
academic year we will have doubled the enrollment of gradu-
ate students. If this increment to the student population
proves valuable, it will merely be the first of a series of expan-
sions. It is our intent, however, to maintain a relatively
small school.

In addition to our increased Executive Development
Program we are currently developing additional areas of
training for management. At this time it is not possible to
specify the various facets of our contemplated additional
management training programs. But I hope that in my
succeeding report I will be able to call attention to new pro-
grams of management training, designed to provide industries
with the much-needed enlarged supply of industrial managers.

Research: adding knowledge of industrial processes.

A significant challenge to schools of industrial manage-
ment operating in university environments is the need to
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develop proper programs of research. Such programs, it
seems sure, must have social as well as commercial value.
Studies of the relative values of home permanents and various
other devices do not appear to be the proper purpose of a
university, but studies designed to increase our total produc-
tivity, to reduce the hours of work, to stimulate employment,
to diminish variation in economic activity associated with the
business cycle, or to improve human relations in industry are -
desirable goals and deserving of support as much as any project
in which a university can engage.

I feel very pleased to report that our research program
at the School of Industrial Management has made substantial
progress — despite demands on the staff stemming from our
continuing efforts to devise a curriculum for what we perceive
to be the needs of the future industrial managers.

We are confident that the research now in progress is
adding to our knowledge of the industrial processes. Professors
Thomas M. Hill, Myron J. Gordon, and Thomson M. Whitin
continue to contribute to our understanding of inventory
management. Professor Robert H. Gregory has utilized the
M.LT. environment of data processing to explore the uses of
this tool in industrial management. Together with Professor
Thomas V. Atwater, Jr., Professor Gregory has spent consider-
able time studying the economic implications of work done
on a numerically controlled milling machine.

Professor Douglass V. Brown has been in the vanguard
of research on the general problem of the guaranteed annual
wage. His studies were widely quoted in the period preceeding
the recent discussions on general wage agreements in the
automobile industry.

Aided by a generous grant from the Sloan Founda-
tion, Professors Douglas M. McGregor and Alex Bavelas
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are continuing their research in the area of executive behavior.
They are planning to work on a full-time basis and hope to
provide our society with greater insights into the vexing
problem of executive selection.

Professor Eli Shapiro has recently accepted an
appointment to the staff at the National Bureau of Economic
Research, where he is working on a detailed analysis of the
post-war capital markets in the United States.

Professor Elting Morison continues his research on a
biography of Mr. Henry Stimson. In addition, with Mr.
Edward Lurie, he is preparing an extensive bibliography on
technological change on the American economic scene.

Professor Ross M. Cunningham has prepared a draft
on his research into the general subject of brand loyalty. Dr.
David Durand is bringing to completion a study of the bank
capital problem done under the aegis of the National Bureau
of Economic Research. In addition, he is preparing a manu-
script on the valuation of public utility securities.

Professor William A. W. Krebs, Jr., is studying the role
of the states in relation to industries and the Federal Gov-
ernment in the development of atomic energy in the United
States. Interest in this subject is extremely timely because
amendments to the Atomic Energy Act in 1954 injected a new
element of private enterprise into a program which had,
heretofore, been almost entirely government-financed and
conducted within the orbit of the Federal Government.

Professor Gerald B. Tallman is undertaking an explor-
atory study into the sales phenomenon currently described as
the discount house. Having been among the first to work in
this field in the middle thirties, he returns to this subject with
a background of preparation and knowledge associated with
expertness.
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Professors Robert B. Fetter and Edward H. Bowman
are continuing their research endeavors designed to utilize

-advanced techniques of mathematical analysis in the solution

of problems facing the production departments in manu-
facturing enterprises.

The Work Management Laboratory, under the direc-
tion of Professor Leo B. Moore, has been developing a system
by which advances in the broad areas of human relations can
be introduced into the operations of the individual firm.

Professors Herbert F. Goodwin and Moore, together
with Professor George P. Wadsworth of the Mathematics
Department, have been cooperating in a study of production
line techniques, and their contacts in industry have shown
a good deal of cooperative concern for the effort. We are
anxiously awaiting the results of this research.

Professor Albert H. Rubenstein returns this fall from
a trip to Europe financed by a Fulbright award. While in
Europe, he has been studying the general problem of organiza-
tion, control, and evaluation of staff functions in European

industry.

Personnel: maintaining M.I.T.’s high standards.

I have touched on many of the activities of the School
indicating the things that are happening, our progressive
planning, and the programs ahead. But there is no surer
way of recording progress made during the year than to
mention the new appointments to the staff.

The supply of able, experienced men of high char-
acter and intellectual promise who measure up to the high
standards which M.I.T. has always set for itself is not large.
The number of such personnel coming into the academic world
is reduced sharply by the great inducements offered by the
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business world. The remainder of the group of outstanding
men is sought by every other academic institution in our
country. This shortage of first-rate academic personnel, while
serious at this time, will become critical in the foreseeable
future as the student population in institutions of higher
learning expands. Some of the posts are now being filled
only after two and more years of search. Others are still open.
But progress in securing and absorbing new members can
be recorded.

Dr. Chester 1. Barnard, chairman of the National Science Board and former
president of the New Jersey Bell Telephone Company and of the Rockefeller

Foundation, was one of many distinguished seminar guests before members

of the 1954-55 E. ive Develop t Program.

First in significance was the appointment of Professor
Eli Shapiro to the office of Associate Dean, made vacant by the
untimely death of Professor Ronald H. Robnett. Dr. Shapiro
came to the School in 1952 as Professor of Finance from the
University of Chicago where he had earned an enviable
reputation in economics and his particular field of finance.
In December, 1954, he joined me for a limited tour of duty
in the administration of the School with the understanding
that he preferred to have finance rather than administration

147



Massachusetts Institute of Technology

148

as his permanent field. Almost immediately, our momentum
increased due to his knowledge of academic matters and
leadership of academic personnel, his sound judgment, and
his devotion to the aims of the School.

Professor Bavelas returns to M.L.T. after a year’s
leave spent at the Center for Advanced Study in the Behavioral
Sciences at Stanford University. He joins the staff of the
School on his return and, with Professor McGregor who
returned last September, will share the instruction and research
in the field of human relations. The elements of the social
sciences which have to do with an understanding of human
relations in management are essential ingredients in the
education for managerial thinking. The School of Industrial
Management has leadership in this field which is recognized
by both industry and the academic world.

Professor Houlder Hudgins comes to the School from
a partnership in the financial consulting firm of Galen Van
Meter and Company, following long experience in executive
posts with several large companies. He is a graduate engineer
from Cornell University where he taught management and
accounting in the School of Engineering before entering his
business career.

Professor Howard W. Johnson joins our staff as an
Associate Professor of Industrial Management to become
director of the programs in the field of executive development.
For the past six years he has been the Director of Management
Projects in the Industrial Relations Center of the University
of Chicago. He has had full-time employment in industry as
well as consulting to industry in conjunction with his academic
work. His extensive experience in the field of management and
executive development, both in theory and practice, should
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make him of great value in organizing our programs in this
growing field of interest.

Dr. David Durand has been newly appointed Associ-
ate Professor of Statistics. He served as a Research Associate
at M.I.T. since 1953. After graduating from Cornell Uni-
versity, he received his A.M. and Ph.D. degrees at Columbia
University. The author of numerous books and articles, he
has held posts with the National Bureau of Economic Research
and the Institute for Advanced Study as well as having con-
sulted with the Twentieth Century Fund. Professor Durand’s

stature as a financial statistician is a great asset to the School.

Dr. Warren S. Torgerson joins the faculty as Assistant
Professor of Industrial Management. Professor Torgerson
comes to us from a post as Teaching Assistant at Princeton
University and Research Associate for the Educational Testing
Service. He will be associated with Professors McGregor and
Bavelas in their studies in executive behavior.

Dr. William Letwin joins the staff as Assistant Pro-
fessor of Industrial History, coming from the University of
Chicago where he was a post-doctoral fellow in the Depart-
ment of Economics and Research Associate in the Law School.

Dr. Gregory C. Chow comes to the School as Assistant
Professor of Statistics. His training in management, eco-
nomics, and mathematical statistics makes him a valuable
addition to the School’s work in the application of special
statistical methods to the problems of management.

John L. Enos completes his studies for his doctorate
at M.L.T. in the Fall of 1955. He joins the staff as Assistant
Professor of Marketing where his three years in industry
with the Standard Oil Company (Ohio), together with his
academic background, indicate a promising addition to the
work being done in the field of marketing.
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Dr. Ingo Ingenohl comes as Assistant Professor in
Industrial Management. His career in industry has included
employment and consulting for fifteen years in Germany,
Denmark and, most recently, Canada. His research interests
in production methods and analysis will support the work of
the Management Laboratory under Professor Moore in col-
laboration with Professor Goodwin.

Professor Peter S. King has been appointed Assistant
Professor of Marketing, coming to the School from the Uni-
versity of Indiana where he has been an instructor and most
recently a Faculty Lecturer in Marketing.

Dr.Edwin Kuh comes as Assistant Professor of Finance
from Johns Hopkins University. Dr. Kuh was recently
awarded the Wells Prize at Harvard University for his joint
research in the field of capital expenditures of business firms.

Richard B. Maffei, a graduate of M.1.T., Class of 1945,
has been appointed Assistant Professor of Industrial Manage-
ment, coming here from the Wharton School of the University
of Pennsylvania where he received his M.B.A. and has been
an Instructor. He has been associated with the firm of
Alderson and Sessions in some of their research work and has
participated in a number of government-sponsored research
projects.

Dr. Gordon Shillinglaw joins the staff as Assistant
Professor in Accounting, coming to us from the consulting
firm of Joel Dean Associates where he has been for three years
following his teaching experience at Hamilton College and
Harvard University.

Mr. Zenon S. Zannetos has been appointed Instructor
in the field of accounting. Mr. Zannetos is our first School of
Industrial Management graduate student to join our staff.
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It is a pleasure to report the promotion of Dr. Gordon
to Associate Professor of Accounting.

Unfortunately, we must also record personnel attri-
tion. Professor Carroll J. Brown resigned to accept a position
in industry. Mr. Lurie has tendered his resignation to accept
a flattering teaching post in another institution. Professor
Joseph A. Pechman has found his work in the Federal Govern-
ment sufficiently stimulating to tender his resignation to M..I.T.

In particular I must record that Professor Erwin H.
Schell has reached the Institute retirement age after being a
member of the Faculty since 1917 and head of Course XV
since 1931. Professor Schell has been the chief architect of
Course XV throughout most of its existence at M.I.T. He
has a host of former students of the Course who, with the
members of the faculty and particularly myself, wish him
happiness and a long life of continued usefulness. And our
good wishes go also to Mrs. Schell, who with her husband,
extended her hospitality so generously to countless students
and thereby made their lives at the Institute more memorable.
Fortunately for the School, Professor Schell will continue his
influence with the undergraduates, graduate students, and the
Sloan Fellows by means of a special series of lectures.

E. P. Brooks.
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Report of the Dean,
School of Science

Gollege enrollments in the United States are expected to
double in the next ten years. The increasing pressure that
the Institute now faces to enlarge its enrollment is of especial
importance in the School of Science, which has a large service
load in the first two years in addition to an expanding profes-
sional load. Since the continuing policy of the Institute is to
emphasize quality rather than quantity, our hope is to hold
quantitative expansion to the minimum possible while selec-
tivity and quality are pushed ever higher. Nevertheless,
analysis shows that in certain directions the present facilities
of the School would permit small increases of enrollment.

The size of a given department depends primarily
on its undergraduate and graduate professional loads, which
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reflect the demands for its graduates; its service load; and, in
the case of a small department, the coverage of sub-disciplines,
which sets a minimum size for a department staff.

The approximate numbers of students majoring in
each of the science departments are now: physics 500, chem-
istry 250, mathematics 150, geology and geophysics 100,
biology 100, and food technology 60.

Another measure of the professional load is the num-
ber of roll cards received by a department from its own majors
in all department courses during any particular term. This
number has held fairly steady at between 800 and 900 over
the past five years in physics and at around 800 in chemistry.
In mathematics, however, there has been a drop from about
275 in 1950 to some 200 in 1954, a falling-off of more than
25 per cent in five years. Arbitrary limitations have been
imposed where necessary to prevent increases in graduate
enrollment, and especially in physics do the figures reflect
a strong resistance to pressure for enlargement.

In most fields of science it is increasingly difficult to
consider a man to be adequately trained in his profession
without a doctor’s degree or the equivalent. Graduate study,
therefore, is of outstanding importance in the School. Only
in the two largest science departments, physics and chemistry,
is the quota limiting graduate students still of importance in
holding down numbers.

The service loads of the science departments are
heavy only in physics, chemistry, and mathematics. These
have increased by from 20 to 30 per cent in all three of these
departments during the past five years. Although such
increases have been desirable in connection with the over-all
growth of the Institute, pressures on our departments are
such now that further expansion would be difficult without



increases in staff, space, and facilities.

The demands for scientists in industrial, government,
and academic institutions is now greater than ever before in
all disciplines and is still expanding. For example, the
chemicals industries have been growing at three times the
rate of the economy as a whole. The number of chemists in
the United States has been doubling every 15 years; there are
now more than 100,000, not including chemical engineers.
M.LT. produces about 3.5 per cent of the 1200 new doctors
in chemistry each year, being third in output of U.S colleges.
A small expansion in graduate enrollment could be handled
with our present staff and facilities.

Industries depending on modern physics are expanding
even more rapidly than the chemicals industries. The number
of physicists in the United States, only about 20,000 now,
doubles every eight years, so that more than 20,000 new
physicists will be needed in the next decade. As large a pro-
portion as possible of these should have the doctorate. The
country now produces only 480 doctors in physics per year, of
which the Institute produces at present about 8 per cent.
Despite our limitation of graduate enrollment in physics to
175, we are second in graduate enrollment in the country,
and we are probably first if students devoting less than half-
time to college work are not counted. Further expansion in
this field would be very difficult at present, without addi-
tional staff, space and facilities. Physics has the heaviest
service load of any laboratory discipline, and as its sophomore
laboratories will next year be loaded to capacity, this depart-
ment appears to set the present basic limitation on under-
graduate expansion at the Institute.

From 6000 to 7000 replacement and additional
mathematicians with the doctorate will be needed in the

School of Science
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U. S. in the next ten years. To produce these would require
two to three times the country’s present output. We are now
increasing the size of the department staff to help meet this
situation, but space sets a serious limitation.

The use of geologists and geophysicists in the petro-
leum and nuclear fuels industries is rapidly expanding.
Despite this increased demand, national production of gradu-
ates in the earth sciences has declined from 3649 in 1945 to
2369 in 1953. We are attempting to build up the earth
sciences at M.I.T., but we need additional staff and labora-
tory space for even the present number of geophysics majors
to cover properly the various sub-disciplines of geophysics.
Definite steps are now being taken to obtain these, and once
we have adequate space we should be able not only to take
care of the present students but to increase geology and
geophysics graduate enrollment by 10 per cent and under-
graduate enrollment by as much as 50 per cent. Since the
numbers involved are small, this would not involve much
expansion of the Institute enrollment as a whole.

There is great demand for our graduates in biology,
biophysics, and biochemistry because of the present-day
scientific needs in medicine and industry. The number of
American students of biology has fallen from about 11,000
a few years ago to not many more than 6000 today. In our
new Dorrance Laboratories we have adequate space for any
reasonable expansion. The department is thus prepared to
teach considerably more students than are enrolled; we are
studying the factors which influence students to elect biology
as a major, and we hope that from this study may come an
effective means of increasing the department’s enrollment.

The M.L.T. Department of Food Technology pro-
duces about 10 per cent of the nation’s food technologists and
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has ample facilities in the Dorrance Laboratories for further
expansion. As at present organized, the department could
handle an expansion of graduate students of about 50 per
cent, all of whom are needed in industry.

Though professional demands are increasing, most
American scientists are still the product of only four years of
college. One of our principal contributions remains the pro-
duction of professional workers in disciplines in which a four-
year terminal college curriculum is still useful. However,
increasingly important is our function of producing graduates
with the baccalaureate who are sufficiently well trained to
go into graduate work here or elsewhere.

New facilities for science departments.

The new geochemical laboratory, put into operation
last year by the Department of Geology and Geophysics, has
been improved by additional space and facilities for work on
changes in crystalline structures at elevated temperatures
under controlled conditions, and the Cabot Spectrographic
Laboratory has been enlarged to allow an expanded program
in the spectrometry of earth materials. The laboratory used in
General Geology and Engineering Geology, in which under-
graduate enrollment has been increasing, is now being
refurbished.

The Mathematics Department remains in serious need
of more office space and still has library problems.

Construction of the Karl Taylor Compton Labora-
tories for the physical sciences is now under way. These will
provide greatly needed space for the various physical and
chemical research activities associated with the Laboratory for
Nuclear Science and the Research Laboratory of Electronics.
In physics, a strong neutron diffraction program is being
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planned, to center around the forthcoming Institute nuclear
reactor, which will become part of a strengthened program
in experimental solid state physics. This program will be
under the direction of Dr.- C. G. Shull, formerly of the Oak
Ridge National Laboratories, who has recently joined the
Institute staff. Steady progress has been made in the design
of a 5 B.E.V. electron accelerator conceived to be operated
jointly by Harvard University and M.I.T., and it is hoped that
final approval for this undertaking will be given in the
near future.

Personnel developments.

In biology, Professor Charles H. Blake has been
awarded a Fulbright Fellowship for ornithological work in
the island of Jamaica. Three members of the Chemistry
Department were granted sabbatical leave for study abroad
as Guggenheim Memorial Foundation Fellows: Professor
David N. Hume, who spent the year at the Danish Technical
University, Copenhagen; Professor Walter H. Stockmayer,
who worked at the University of Strasbourg, France; and
Professor C. Gardner Swain, who spent part of the year at
the University of London. Professor Roland D. Parks in
geology was granted a year’s leave of absence to become
Guest Professor of Metal, Mining, and Surveying at the Indian
School of Mines and Applied Geology in Dhanbad, India.

In mathematics, Professor Norbert Wiener delivered
the Fawley Foundation Lecture at the University of South-
ampton in England in late May. Professor C. C. Lin was on
leave during the year on a Guggenheim Fellowship, which he
spent partly at Cornell University and partly at the California
Institute of Technology. Professor W. T. Martin spent part
of the summer of 1954 as a participant in the Summer Institute



of the American Mathematical Society, which was devoted
to work in the field of several complex variables.

During the Fall Term, Professor Sir Alexander R.
Todd of Cambridge University, England, delivered a series of
lectures here as the third Arthur D. Little Visiting Professor
of Chemistry. These were entitled “Selected Topics in Natural
Products Chemistry” and dealt with the chemistry of the
B~ group of vitamins and their function in enzyme systems,
and with the general field of nucleotide chemistry.

In food technology, Professor Samuel A. Goldblith
has been appointed executive officer of the Department.
Professor E. E. Lockhart of the same Department resigned at
the close of the year to accept a responsible position in industry.

Three new assistant professors were appointed in the
Department of Geology and Geophysics during the year:
Professor Stephen Simpson, Jr., took on duties in geophysics
and was appointed faculty adviser of the Geophysical Analysis
Group Program; Dr. Gordon MacDonald was appointed
Assistant Professor of Geology and has been giving a part-time
series of lectures in theoretical geology with emphasis on
aspects of crystalline structures at elevated temperatures and
pressures; and Dr. William Brace accepted an assignment in
engineering geology. _

During the year the Mathematics Department suf-
fered two serious losses in the resignation of Professor Raphael
Salem, who was elected to a professorship at the Sorbonne,
and the death of Assistant Professor Irvin S. Cohen while on
leave from the Institute at Columbia University.

Four members of the Physics Department faculty
were away during the year on Guggenheim Fellowships.
Professor David Frisch studied at the Institute for Theoretical
Physics of the University of Copenhagen. Professors Clark
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Goodman and William Kraushaar both worked at univer-
sities in Japan, and Professor Herman Feshbach spent the year
doing research at Harvard. Professor Jerrold Zacharias was
on leave for half of the year on a special mission for the De-
partment of Defense.

The Physics Department is pleased to welcome back
Professor A. G. Hill, who has relinquished his temporary
assignment as Director of the Lincoln Laboratory. The
Department was host during the year to a number of dis-
tinguished visitors who gave special lectures, including Pro-
fessor Werner Heisenberg, Director of the Max Planck Insti-
tute fiir Physik at G6ttingen, who gave a series of five stimu-
lating lectures on theoretical physics; Dr. Fritz Zernike of the
University of Groningen, Holland; Dr. Llewellyn Jones of the
University College of Swansea, Wales; Dr. R. P. Chasmar of
the Radar Research Establishment, Malvern, England; Dr.
B. H. Flowers and Dr. A. M. Lane, both of the Atomic Energy
Research Establishment at Harwell, England; and Dr. D. H.
Wilkinson of the Cavendish Laboratory, Cambridge Uni-
versity, England.

Undergraduate courses and curricula.

Enrollment in the new freshman subject, Perspectives
in Life Science, given for the first time last year by Professor
R. C. Sanborn of the Biology Department, increased 50 per
cent this year, and the subject appears to be stimulating interest
in biology among M.I.T. undergraduates. The undergradu-
ate biochemical and physiological subjects of the Department
of Biology, General Biochemistry and Physiology, have
recently been revised and integrated under the leadership of
Professors John M. Buchanan and Francis O. Schmitt and
with the cooperation of all staff members in biochemistry
and cell physiology.



Faculty action recently taken to reduce the number
of contact hours scheduled for freshmen has caused a reduction
to an average of six per week in the number of hours devoted to
freshman chemistry. These first-year subjects are now being
revised to accommodate this change. As in the past, there
will be two lectures and two hours of recitation per week, but
the time devoted to laboratory will be reduced to ten three-
hour periods during each semester of 15 weeks. In the opinion
of members of the Chemistry Department staff this schedule
does not permit sufficient time in the laboratory, but it is
the one which will make the most efficient use of that available.

Various methods of providing better instruction in
elementary chemistry are being actively considered. There
has been general agreement among members of the Chemistry
Department staff, and of the Visiting Committee for Chem-
istry, that it is better to offer a single fundamental and rigorous
subject in general chemistry for everyone than to offer several
varieties of elementary chemistry to meet the needs of groups
of students with special interests in various fields of engineer-
ing and science.

After almost a year of study by the Faculty of the
Department of Food Technology, the entire undergraduate
curriculum in that field has been revised, with the following
changes: a lecture and laboratory subject in Instrumental
Analysis has been substituted for the subject in Qualitative
Analysis; a subject in Probability and Operations Analysis
has been substituted for the subject in mathematics on Differ-
ential Equations; and the subject in Bacteriology is now
scheduled for the second year instead of the third. At the
recommendation of the Department Visiting Committee, con-
tact with food technology students will in the future be estab-
lished in the sophomore year instead of in the junior year, by
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