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REPORT OF THE PRESIDENT

To Members of the Corporation:

I have the honor herewith to present the eighth of my
annual reports on the affairs of the Massachusetts Insti-
tute of Technology. Each year I have sought to review
the affairs at the Institute in their relation to the national
setting, recording our response to the nation's changing
needs and accounting for our stewardship of the private
foundation we administer.



Report of the President, 1956

I. TO AUGMENT OUR LEADERSHIP

Last year, in discussing the nation's manpower require-
ments and the Institute's response to these requirements,
I voiced the conviction that M.I.T.'s primary responsi-
bility was to set the pace in its field by striving constantly
to enhance the excellence of its education. This year I
wish to continue this discussion by examining M.I.T.'s
financial status in relation to this policy and to its grow-
ing responsibilities and opportunities.

Education's National Needs

In its report to the President last April, the Committee
for the White House Conference on Education, of which
I had the privilege of being a member, recommended
that "a new look be taken at the entire question of how
much money this society should spend on education ...
It seems obvious that within the next decade the dollars
spent on education in this nation should be approxi-
mately doubled. Such an increase in expenditure would
be an accurate reflection of the importance of education
in this society . . . Good schools are admittedly expensive
but not nearly so expensive in the long run as poor ones."

The Committee's estimate of the increase in the
number of dollars needed is very conservative when we
translate it into dollars per student enrolled, but the
emphasis on the need for raising our sights is the sig-
nificant part of the recommendation. The really im-
portant fact for us to consider is that over a period of
fourteen years the percentage of the gross national
product going to higher education has remained about
the same while the size of the job higher education has
been asked to do has increased, in proportion, more than
the gross national product - primarily because of the
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larger fraction of college-age youths going to college.
Relative to many other less important fields of national
expenditure, higher education has lost ground.

One of the principal reasons for this national decline
in the "standard of living" of higher education is the
deterioration of the real earnings of teachers. A recent
report, "Teaching Salaries Then and Now," published
by the Fund for the Advancement of Education shows
that in the last fifty years salaries in the fields of educa-
tion have risen much less than salaries in other occupa-
tions, with the result that the economic position of
teachers - especially top college teachers - has deterio-
rated. In a period when the real purchasing power of
automobile workers rose 140 percent, that of full profes-
sors dropped 2 per cent. The salaries of top professorial
groups in our colleges and universities have deteriorated
absolutely and relatively more than those of almost any
other professional group in the nation.

This deterioration at the top is so great "that it
affects the attractiveness of the academic career as com-
pared to other professions and occupations" . . . with the
result that "American society is deteriorating in the sec-
tor most critical for future progress and well-being. The
quality of the future depends on education at all levels,
and the quality of education depends on its top leader-
ship. The best talent of the younger generation finds that
education is not as highly valued by its seniors as law,
medicine, advertising, or many technical skills." As a
result of this economic deterioration of the teacher's
position, "disaffection is being created at the most sen-
sitive point in our society."

Many people, especially in industry, are unaware of
the shockingly low salaries actually paid. A 1955 survey
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of 329 colleges and universities showed that the average

salaries for professors ranged from $4,602 in small col-

leges to $7,850 in large universities.

CHART I
THE RELATIVE TREND OF FACULTY SALARIES SINCE 19401

The figures are from the Council
for Financial Aid to Education,
the U. S. Department of Commerce,
and the U. S. Department of Labor,
adapted from the McGraw-Hilt
Publishing Company. Inc.
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The item of teachers' salaries is not the only item

in the budget of higher education which has not kept

pace with increases in our national standard of living, but
it is the area of most significant and damaging failure. Of
all the others (buildings, etc.), I mention only student
aid and basic research. Scholarship funds now total be-
tween $50 and $75 million annually. Doubling this total
in two to three years, quadrupling it in five would begin
to bring our national student-aid resources to the level
our growing needs require - especially if we are going to
reduce the loss of the ioo,ooo or so top-quality high
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Raising Our Sights at M.I.T.

school graduates who do not now have the means to go to
college.

In our society, universities have been assigned the
role of being our principal centers of basic research, in
part because our future scientists must be cradled in the
atmosphere of pure research and discovery. At present the
overwhelming weight of national research expenditures
is for applied research or development; basic research
support comes harder, is by comparison meager, and
provides inadequately for really uncommitted research.

While our college and university system shows vital-
ity and progress today, it cannot long continue to do so
if its personnel deteriorates. We need only recall the
retrogression of American colleges in the first decades
of the last century when the rapid multiplication of insti-
tutions over-ran the support available and a wide-
spread mediocrity enveloped them. In the longer past
we might well recall the lethargy of the European
universities in the sixteenth, seventeenth, and eighteenth
centuries. Cultural, social, and financial forces have from
time to time diminished the vigor of universities; in the
light of the past we cannot take for granted that our
present-day system is immune to deterioration or that it
does not require alert and vigorous efforts to keep it
strong.

Raising Our Sights at M.I.T.

Coming now to the institution for which you and I are
responsible, we find that M.I.T.'s economy reflects the
national pattern of higher education. The increase in our
resources in the past ten years, magnificent as it has
been, has not matched the combined requirements of
inflation, increased enrollment (especially at the very
expensive level of graduate study), and widened responsi-
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bilities arising out of M.I.T.'s position of national leader-
ship. Our salary scale is too low (even though it falls in
the top brackets for educational institutions), our student-
aid funds are inadequate, and our Institute-controlled
funds for basic research are too small.

The facts that M.I.T. stands fifth among the nation's
colleges and universities in the market value of its in-
vested funds, that from time to time it has received mag-
nificent gifts, that its alumni have built a flourishing
Alumni Fund, and that in 1955-56 it received $10,387,000
in gifts, the largest in its history, - all these make clear
that M.I.T. is a fortunate institution in the financial
support it has been receiving. We should not, however,
let this encouraging progress create the misapprehension
that we are a wealthy institution in terms of the demands
upon us or that we are achieving the degree of support
called for by our national responsibility. Occasionally
someone proclaims that M.I.T. is a wealthy institution
and therefore does not warrant contributions in the de-
gree that many other institutions do. Such a conclusion
does not withstand analysis and reflects a serious misap-
prehension about the character and responsibility of the
Institute in the year 1956.

By what measure is M.I.T. a wealthy institution, or
by what standard does one appraise its wealth? The wealth
of an institution is not measured in money but by its
character, its excellence, its human resources, and its serv-
ice. The money received by an institution or held in its
endowment is simply a means for it to provide and aug-
ment its services to society.

The financial resources of an institution are mean-
ingful only if we relate them to the opportunities to serve
society. M.I.T. is certainly in a position today where it
is steadily called upon to increase these services and where
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it has the demonstrated potential to do so - provided it
has the means. The need for more first-rate scientists and
engineers as well as the need for maintaining an advanc-
ing and flourishing scientific activity in the United States

THE GROWTH OF M.I.T.'S
Millions of dollars

FUNDS AND PLANT

I I 1A
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are examples of what I mean. The financial resources of
an institution thus are meaningful only if we relate them
to its opportunities and obligations. In these terms,
M.I.T.'s resources are modest indeed; in fact, when we
compare our potential for accomplishment with what we
have the financial means to accomplish, we are poor in-
deed; and this has never been truer than today when
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the fields represented at the Institute are so vital to

the safety, the welfare, and the prosperity of the nation.

M.I.T.' s continuing growth reflects expanding opportunities and
responsibilities.

Some Institutional Comparisons

If we wish to talk in dollar comparisons, we can point to
a number of institutions whose gifts are averaging sub-
stantially greater than M.I.T.'s and whose endowment
per student is greater (at both Harvard and Cal. Tech.
the endowment per student is better than twice M.I.T.'s).
If we compare our scholarship funds with those of other
major institutions having our standards of admission, we
find ourselves frequently in an inferior position. If we
compare our Faculty salaries with those received by men
of comparable caliber in fields other than education, we
cannot fail to conclude that M.I.T.'s funds are critically
inadequate. Men of the type and quality represented by
the M.I.T. Faculty are just those in great demand by
industry.

Let us examine our gift position relative to other
institutions, looking at the record for the past thirty-five
years and at gifts received during 1954-55 and 1955-56:
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M.I.T. GIFTS IN COMPARISON WITH SELECTED INSTITUTIONS'

Harvard University
Yale University
University of Chicago
Northwestern University
Columbia University
Cornell University
Princeton University
University of California
M. I. T.
Johns Hopkins University

Harvard University
Cornell University
Yale University
New York University
Columbia University
Stanford University
University of Chicago
M. I. T.
University of California
Northwestern University

35-year total
1920-2 z to 1954-55

$292,763,000
263,277,000
151,121,000

118,304,000
lo8,559,000
101,219,000

81,601,000ooo
80,347,000

78,175,000
77,027,000

Gifts in 1954-55

$16,787,o00

9,241,000
8,564,000
8,264,000

7,379,000
7,366,ooo
7,212,000
7,075,000
6,177,000
5,779,000

Average per year

$8,365,000
7,522,000
4,318,ooo
3,380,ooo
3,102,000

2,892,000
2,331,000
2,296,ooo
2,234,000
2,201,000

'From data compiled by John Price Jones.

Although information for the past year is not com-

plete, I do know that a group of institutions which re-

ceived $59,671,000 in 1954-55 benefited by $10o6,025,000
in 1955-56, or an increase of over 77 per cent. This com-

pares with M.I.T.'s receipts of $7,075,000 in 1954-55 and

$10,387,000 in 1955-56, an increase of 45 per cent. Two

of these institutions during this past year each received

gifts totaling over $20,000,000.

Our Kind of Institution Under Special Pressure

Along with other institutions of science and engineering,

our salary problem is exceptionally acute. The shortage

of scientists and engineers has pushed up the salaries

offered by industry and government, with the result that
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the gap between academic salaries in these fields and
salaries in industry is widening. It is a shocking fact that

young men receiving their doctor's degrees in science and
engineering frequently now obtain jobs paying higher
salaries than we can pay the teachers who directed their
graduate training. Widening, too, is the gap between
salaries paid by educational institutions and salaries paid
by many other non-educational but non-profit institutions

and organizations. Certain of the foundations, research
institutes, quasi-government organizations, and other in-
stitutions especially in the field of research have salary
scales substantially higher than our academic salaries at
M.I.T. It is not that their salaries are too high; ours are
too low.

As a result we are squarely up against the possibility
that the best minds in our engineering colleges - and to
some extent in our science schools - may be attracted
away from teaching into industry or other fields. This
possibility is further increased by the strenuous efforts
now being made to recruit scientists and engineers for
urgent defense projects requiring many hundreds of pro-
fessional workers.

As I pointed out in my report last year, "engineering
education has been under pressure because its young and
imaginative teachers - especially those in the advancing,
growing fields of technology - are sought after by indus-
try more than any other group in our educational insti-
tutions. If engineering education is to meet this challenge
and prevent the spreading scarcity of quality in engineer-
ing 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."

If we permit this kind of deterioration to continue,
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the baneful effects for industry, for national security, and
for the public welfare can become profoundly dangerous.
Already we are engaged in an all-out technological race
with the Russians. Already the Russians are training
more scientists and engineers than the United States.
Already they are offering greater incentives, rewards, and
status to their scientists and engineers in education than
are we. Already we have before the nation a desperate
need to augment the quality and quantity of scientists
and engineers.

More distressing is the apparent fact that we fail to
attract enough of the exceptionally able young men to
start a career at institutes of technology, especially in
engineering. As a result, the quality of staff has unques-
tionably suffered, and M.I.T. is no exception. I do not
propose that we match industrial salaries, but the gap is
now too wide to offset the special compensations of
academic life.

I hold that these conditions of inadequate compen-
sation of teachers, especially in science and engineering,
and especially at M.I.T., cannot much longer be counte-
nanced, not only because of their great inequity but
because they can demean these great professional fields
and weaken the nation at a point where today it most
needs strength. I hold that no institution can be con-
sidered wealthy or even adequately financed which can-
not pay adequate salaries to its faculty.

Our Priority Needs

Our most urgent needs fall in the following three cate-
gories, each of which has a bearing on the excellence
of our people and on the future quality of staff and
students:
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1. To give the Institute an adequate salary scale, one that
insures our recruiting and holding first-rate men, one
that insures our maintaining and enhancing the quality
of our education, M.I.T. needs an additional million
dollars a year over and above the large additional
amounts we have added to our salary commitments dur-
ing the past two years. We need ultimately to achieve at
least a 30 per cent increase in our salary scale. Even this
will not bring us up to the level of industrial com-
pensation.
2. We need an additional $500,000 of income each year

for student aid. We now lose too many outstanding stu-
dents who want to come to M.I.T. but cannot do so
because they lack funds.
3. We need additional funds to support basic research -
funds which are under the sole control of the Institute
and which can be used to support uncommitted research.
At present the Institute's chief research support comes
through "sponsored research." This support is invalu-
able, and much of it is provided in such a manner that it
affords great freedom in supporting pure research. This
form of outside support, however, needs to be supple-
mented by funds under the control of our administration
and Faculty so that we can give more encouragement to
disinterested curiosity and open-ended research - to peo-
ple rather than projects and programs. The nation needs
more of this kind of research. For this M.I.T. needs an
additional $500,000 of income each year.

There are still urgent facility needs at the Institute
that we must meet (improving and enlarging our student
residence system, as outlined on page 25, and enlarging
our classroom facilities, for example) if we are to hold this
kind of position, but our first order of business is to
underwrite the high calibre of our Faculty and students.
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Underwriting Our Future

In the light of the comparisons I have made and the
major needs I have described, it seems clearly in order
for us to set our sights higher than in recent years as we
plan M.I.T.'s financial future.

We would not be discharging our responsibilities in
managing this institution if we took any lesser view than
that it should be as good as, if not better than, any institu-
tion in its field or, more importantly, that it should realize
its full potential and meet its growing educational and
research responsibilities.

In a recent essay in The Modern University, edited
by Margaret Clapp (Cornell University Press, 1950),

Professor G. W. Pierson, Larned Professor of History at
Yale University, draws this conclusion:

". . . what one feels compelled to stress as emphat-

ically as the basic idealism of the university move-
ment will allow is the critical role played by money
- or rather the lack of it. For the plain fact is that
it was the absence of ,the cash ingredient, the lack of
financial support from the American public, which
did more than all else to delay the American uni-
versity."

The record is clear that the "big jumps" in the
development of American universities came when bold
leadership brought increased funds, which in turn made
possible a strengthened faculty with freedom of action
and the realization of new concepts and objectives.

I hope that M.I.T. never becomes so complacent or
self-satisfied or impoverished of new ideas that it con-
ceives of itself as having enough. We must never set any
lesser goal for ourselves than to be an institution of such
adequate resources that we can really meet the demands
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upon us, that we can see our influence ever widening, our
Faculty unexcelled, our facilities adequate to enable our
staff and students to realize their fullest potential.

I am incited to make these observations because I
think any attitude of complacency or any acceptance of
the statement that M.I.T. is a wealthy institution in a
monetary sense would tend to undercut the motivations
and the ideals, the free enterprise, and the momentum
which can make the difference between this being a great
and vital institution and its declining into one which is
pedestrian and static. Here is a clear challenge to demon-
strate that a private institution can maintain and augment
its vitality.

M.I.T. stands today at the very height of her powers
and bidding fair, if she exerts herself vigorously and
wisely, further to augment her excellence, her productiv-
ity, and her leadership. She could slip from this eminence,
too, if she - if we - fail to understand and to meet the
increasing requirements our society exacts of its leaders,
both institutions and men, or if she sets her sights too
low and becomes content with little plans, limited aims,
and paltry means. If our past really proclaims our future,
we will not be satisfied being anything but the best and
having the means to be the best.

While I prefer in these annual reports to discuss
subjects other than money, I feel compelled this year to
reiterate these convictions because I feel they are vital to
the welfare of the Institute. I feel that they must com-
mand the attention and action of those of us who serve as
trustees. Most of our recent and current fund-raising has
been directed at catching up with M.I.T.'s growth and
enlarged responsibilities. As we make progress toward
catching up, we need to set goals for future improve-
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ments. The fact that we have been so successful in aug-
menting the Institute's resources in recent years is good,
solid evidence that we are justified in planning another
big jump in underwriting the Institute's quality and
leadership.

A special and invaluable character-
istic of our academic community is
lively and informal interchange be-
tween students and their teachers.



"*... a new emphasis on creative thinking. . . . the finest example in

the U.S. of the trend toward integrating science and the liberal arts."

- LIFE magazine, May 7, 1956.



II. THE YEAR IN REVIEW

Appointment of the Chancellor

The most notable event of the year was the election of
Dr. Julius A. Stratton to the newly established post of
Chancellor, an action which was taken by the Corpora-
tion at its June meeting. As Chancellor, Dr. Stratton
administers the Institute's academic program in all its
parts with all academic officers coming under his juris-
diction. In addition, he serves as deputy to the President,
who is the Institute's chief executive officer. The Chan-
cellor serves as the general executive officer for all Insti-
tute affairs, and, in the absence of the President, is
authorized to have all the powers and perform all the
duties and functions of the President. As Chancellor he
also serves as a member of the Executive Committee of
the Corporation.

The creation of the post of Chancellor for Dr. Strat-
ton came in recognition of his great contributions to
M.I.T. and his leadership in science and education both
at M.I.T. and nationally. The appointment reflected the
increased scope and responsibilities of the Institute, its
many and unusual national obligations at this time, and
the consequent need for a greater sharing and delegation
of its administrative responsibilities.

I speak with delight and enthusiasm for the still
closer partnership of Dr. Stratton and myself made possi-
ble by his new status. We have long worked together with
a sense of common purpose and extraordinary concert on
policy. With Dr. Stratton taking the major responsibility
for the internal affairs of the Institute, our joint admin-
istrative efforts will be more effectively allocated and
organized.
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With Dr. Stratton as my deputy and directly respon-
sible for our academic administration, with Admiral
Edward L. Cochrane as Vice-President handling our ex-
tensive relations with industry and government, with

Joseph J. Snyder as Vice-President and Treasurer, and
with a further decentralization of responsibility in each
of their domains, I am confident that we are prepared
to meet any and all administrative demands that the
remarkable growth and development of the Institute may
impose upon us.

The increasing responsibility carried by these offi-
cers of the Institute is paralleled by increased authority
and responsibility vested in the Deans of the Institute's
five schools. Not only does the transfer of additional re-
sponsibilities to the Deans of the schools represent a
sound reallocation of administrative responsibility; it also
represents, as Dean George R. Harrison has observed, a
growing self-awareness and an increased degree of self-
determination within individual school Faculties. Under
this new allocation of responsibilities, each Dean has the
authority, as well as the responsibility, to promote the
special characteristics and objectives of the departmental
groupings he administers and each school a better oppor-
tunity to develop its own educational "personality."

This greater degree of decentralization by schools
requires a greater reliance upon our coordinating agen-
cies, the most important of which is the unified Faculty
of the Institute and the various councils of administrative
and Faculty officers. It is not our intention to have sep-
arate faculties or completely autonomous schools but
rather to find a mid-position which recognizes the special
characteristics and developing objectives of the separate
schools and which at the same time preserves the concert
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and directness with which administrative and Faculty
groups formulate policy.

One of the great strengths of the Institute has been
the pervasive confidence and sense of common cause
which runs through its governing groups - the Corpora-
tion, the Faculty, and the administration - and which
brings their actions into concert. We have a separation of
powers and delegation of authority among the governing
bodies resting upon this base of confidence rather than
upon written statutes. We have increasing decentraliza-
tion of administration but not fragmentation. With the
co-ordinating mechanisms of the various councils fully
used and with full and easy consultation among us, we
can achieve decentralization without loss of compactness
and without reducing the responsiveness, speed, and con-
cert of our decision-making processes.

Other Administrative Appointments

Other important administrative changes were made dur-
ing the year. In order that we may proceed without
undue delay to carry through the recommendations of
the Committee on Student Housing (see page 25), we
asked E. Francis Bowditch, who has served as Dean of
Students since 1951, to relinquish the duties of that office
and devote his full attention as Special Adviser to the
President to carrying through to realization the proposals
of the Committee. In this new post reporting directly to
me, he will give concentrated attention to the planning,
the fund raising, and the other requirements for realizing
the concepts of the Committee on Student Housing. To
replace him as Dean of Students we appointed Professor
John T. Rule who, since 1936, has been head of the Sec-
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tion of Graphics and more recently head of the Courses

in General Science, General Engineering, and Science

Teaching. Professor Rule has worked closely and enthu-

siastically with undergraduates; he has commanded their
confidence and affection and has thought clearly and
sympathetically about the whole range of personnel ad-
ministration which centers in the office of the Dean of

Students. We are fortunate in his willingness to accept
this new assignment to serve as counselor and protag-

onist for the students and to co-ordinate the wide range
of administrative activities which center in the office
of Dean of Students.

Dr. H. Guyford Stever, Professor of Aeronautical

Engineering who has been on leave as Chief Scientist of
the U.S. Air Force, returns this fall to the new position of
Associate Dean of the School of Engineering; he will, in
addition, continue teaching and research assignments in
the Department of Aeronautical Engineering. Dr. Wil-
liam N. Locke, head of the Department of Modern Lan-
guages, has been appointed Director of Libraries to
succeed Dr. Vernon D. Tate; Dr. Tate left in January on
a State Department mission to survey libraries in Italy,
and he is now Librarian at the United States Naval
Academy.

Two other appointments are of great importance to
the Institute's administration. During the year Major
General James McCormack, Jr., United States Air Force
(Ret.), accepted appointment as Special Adviser to the
President. A West Point graduate holding a degree from
M.I.T., a Rhodes scholar, and an officer with a record
of great distinction, he brings to the Institute not only
a deep understanding of military matters but a long ex-
perience in the field of research administration. The
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second appointment is that of Philip A. Stoddard, for-
merly Associate Placement Officer and Acting Director
of the Industrial Liaison Office, who has been named
Assistant Treasurer of the Institute. In this post he will
serve as a deputy of the Vice-President and Treasurer on
operations relating to the physical property of the Insti-
tute, the various services provided the Faculty and stu-
dents of M.I.T., and the services - other than fiscal -
furnished the Institute's research laboratories.

To co-ordinate the administrative services for all
sponsored research work at the Institute, we have formed
a new Division of Sponsored Research, to take the place of
both the Division of Industrial Cooperation and the Divi-
sion of Defense Laboratories. Dr. F. Leroy Foster, who was
Director of the Division of Industrial Cooperation, now
directs the new Division, and James M. West is Associate
Director. Henry W. Fitzpatrick, formerly Director of the
Division of Defense Laboratories, has become Assistant
Director for Administration of the Lincoln Laboratory.

The Institute has joined with four other educational
institutions to organize the Institute for Defense Analyses,
Inc., to conduct scientific analyses of present and future
weapons systems. Other initial members of I.D.A., which
will be associated with the Weapons Systems Evaluation
Group in the office of the Assistant Secretary of Defense
for Research and Development, are the California Insti-
tute of Technology, Case Institute of Technology, Stan-
ford University, and Tulane University. I have been
elected Chairman of I.D.A.'s Board of Trustees; Major
General McCormack is President of the Corporation, and
Joseph J. Snyder is Treasurer. The Ford Foundation
made a grant of $500,000 to the new Institute to provide
for its working capital and other needs.
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The Educational Program

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

1. The Faculty continued to give searching attention to
the constant reformulation which professional education
requires. Prompted by reports of the special committee
on enrollment under the chairmanship of Professor
Gordon S. Brown and of the Committee on Undergrad-
uate Policy, Dean C. Richard Soderberg proposed, and
the Faculty agreed, that the School of Engineering under-
take during the year an intensive study of its philosophy,
a searching review of its aims, and an attempt to forecast
future developments. These undertakings, in the words
of Dean Soderberg, "represent the first steps toward shap-
ing the School into an organic entity wherein a climate
of opinion is emerging for the discussion and develop-
ment of the answers to many urgent problems thrust
upon us" by recent trends.

2. The Army and Air Force R.O.T.C. units at the Insti-
tute were joined this summer by a Naval R.O.T.C. unit.
This new unit represents an experiment on the part of
the Department of the Navy and M.I.T. to adapt the
Navy's R.O.T.C. program to the special conditions and
opportunities of an institute of technology. The unit will
take not more than forty students this year, and it will
make substantial use of M.I.T.'s subjects of instruction
in recognition of the Navy's special need for engineers
and scientists. We welcome this new unit with enthusi-
asm, and we undertake the experiment with confidence
that it may be precedent-setting in effecting a new com-
bination of technical training with military training.
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3. The Department of Meteorology has been transferred
from the School of Engineering to the School of Science
in recognition of its growing community of interests with
the Department of Geology and Geophysics and the Insti-
tute's opportunity further to develop a co-ordinated pro-
gram in the earth sciences. The Section of Graphics,
which was headed by Professor Rule before he became
Dean of Students, now becomes part of the Department of
Mechanical Engineering where it will be the responsi-
bility of Professor James B. Reswick. Another re-grouping
accomplished during the year is the establishment of a
Political Science Section in the Department of Economics.
Plans have been made to continue such special programs
as General Science and General Engineering, and the
curriculum of the Course in Science Teaching becomes
the responsibility of the Department of Humanities.

4. Last year the Department of Humanities experi-
mented with two sections (twelve each) of seminar
tutorial groups for freshmen in the humanities core cur-
riculum. The two groups were given considerable latitude
in the scheduling of their work, were asked to read more
than their classmates, and were held to higher standards
of performance. At the end of their first term, the students
asked for continuance of this program, urged that it be
continued through the sophomore year, and emphasized
that many more classmates would qualify and enthusias-
tically elect such a program.

5. The i956 Summer Session, the first composed of one
ten-week term in place of the traditional two six-week
terms, has demonstrated the flexibility of this new plan
and particularly has confirmed the success of our special
short-term concentrated programs for visiting profes-



Report of the President, 1956

sional people. There were thirty-eight such programs this
year for which there were more than 3500 applications; of
this number we could accept only 2762. The enthusiastic
reception of these programs demonstrates again that they
are a particularly effective way to use our facilities during
the summer months in the advancement of scientific and
technical knowledge but poses again the problem of how
we contain the growth of load on our Faculty.

6. Progress was made during the year in evolving a
School for Advanced Study at the Institute. The purpose
of this School is to give formal recognition to the large

Leaders of education, industry, and government joined to
pay tribute to the late President Karl Taylor Compton at
a dinner given in New York by the M.I.T. Corporation on
January 4, 1956.

amount of post-doctoral study already present at M.I.T.
and to provide an organizational pattern and appointive
procedure for post-doctoral study, for bringing distin-
guished scholars to the Institute for temporary or part-
time appointments, and for taking care of distinguished
appointees who do not naturally or by choice fit into any
existing department. Professor Martin Buerger, who was
named Institute Professor during the year, is the Director
of the School.
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7. The end of the year brought the completion of the

report of the Committee on Student Housing, made up
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ship of our fellow member, Edwin D. Ryer. This
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and work and grow in intellectual maturity. It recom-
mends that undergraduate housing be concentrated on
the West Campus and that we start now to plan a new
graduate center, using Walker Memorial and the dormi-
tories adjacent to it, after suitable modifications, to give
the Institute a wholly adequate and ample center for the
living requirements of students of advanced standing. It
proposes that each of our dormitories be a complete hous-
ing unit with its own social areas and dining facilities. It
endorses student recommendations for a student union
on the West Campus. It proposes that we build additional
dormitory accommodations for 400 undergraduates on the
West Campus, and it proposes how these should be de-
signed in terms of size and layout in order best to function
as effective living educational units. It proposes altogether
an extension and development of our housing system re-
quiring an ultimate expenditure of about $7 million. In
my judgment, this is the most thorough, the most far-
seeing study that has ever been made for the planning and
development of this part of the Institute's program. I
commend it to all constituent bodies of the Institute -
the Faculty, the Corporation, and the alumni - for their
support.

New Facilities

During the year the Institute moved forward with four
important new additions to its laboratory and equipment
resources for education and research. The first of these,
the great Karl Taylor Compton Laboratories, is well
along, and we should be able to occupy the building dur-
ing the academic year.

The second of these new facilities is a Computation
Center, made possible by the International Business
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Machines Corporation. With its large, fast digital research
computer (the IBM 704), the Center will meet the

rapidly growing needs of the Institute for this kind of
service - particularly in research - and, in addition, will

serve some twenty-four other colleges in New England.
The Center will also provide important service to the
School of Industrial Management in its program of
advanced studies of the implications from the manage-
ment point of view of data processing, automation, and
computation. Professor Philip M. Morse of the Depart-
ment of Physics will be Director of this new Computation
Center.

The third major new facility planned during the
year is a six-billion-volt electron accelerator for basic
research to be built, managed, and used jointly with
Harvard University. This facility, named the Cambridge
Electron Accelerator, will be built with funds from the
Atomic Energy Commission and will cost about $6.5
million. It will require about four years to build. Not
only is this jointly sponsored undertaking important as
a new research tool for the Cambridge community in the
field of nuclear physics; it is also important as a demon-
stration of how two institutions can join together to
accomplish what a single institution would find difficult
to undertake. When completed, the machine will be
available to all Faculty members and research students
at both institutions who wish to make use of its high-
energy particles. Dr. M. Stanley Livingston, Professor of
Physics at M.I.T., is the first Director. Harvard land
adjacent to her Cyclotron has been selected as the site.

We have made important progress during the year
on the building of a nuclear reactor for research and
educational purposes. Construction of the reactor started
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last June. Costing about $2.4 million, the reactor will be
one of the most versatile ever constructed for research
purposes and for teaching use, and it will give new
impetus to the Institute's rapidly growing program of
graduate study in the field of nuclear engineering. In
this project we have had timely and generous assistance
from the National Science Foundation and the Rocke-
feller Foundation.

The nuclear reactor (above) and the Karl Taylor Compton Laboratories
(below) will help M.I.T. realize its new opportunities for teaching and
research in physics, nuclear energy, and electronics.
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Fraternity Initiations

The tragic death during a fraternity initiation of
Thomas Lynn Clark of the Class of 1959 shocked the
entire Institute community. Recognizing that Tom Clark
and his brothers in Delta Kappa Epsilon fraternity -
innocent of conscious negligence - were victims of long-
practiced traditions, the students and Faculty have
joined in a searching re-evaluation of initiation practices
and hazing. Acting through the Interfraternity Council
and the Institute Committee, our students have taken
steps to outlaw hazing and other outmoded activities
throughout the campus. I hope that the conclusiveness
and comprehensiveness of the policies adopted for con-
taining and outlawing these immature practices will be
widely recognized as typifying the best in student life and
responsible student government.

With students taking the lead, a scholarship fund
memorializing Tom Clark has been established to com-
memorate in the only way we can a fine young man we
sorely miss and the nation could ill afford to lose.

The M.I.T. Community

One who returned to the Institute knowing it only as it
was a decade ago might not have recognized M.I.T. in

1956. Its physical appearance has been transformed in
many ways; but this change is a superficial one, and the
change in character of the Institute and its community
is of far deeper significance. The new Kresge Auditorium
has proved a most important stimulus to the continuing
growth here at M.I.T. of an exciting academic commu-
nity which rivals in the breadth and depth of its interests
any to be found in America.



Report of the President, 1956

Visitors came from every continent during the past
twelve months to enrich our many professional activities;
indeed, the list of such guests - who have shared their
knowledge with us as colleagues, seminar speakers, and
guest lecturers - is not assembled in any one place; and
were it so gathered, the list would be far too long to
show here. Among our visitors I list, almost at random,
Dr. Edward P. Warner, President of the Council of the
U.N.'s International Civil Aviation Organization, and
Sir Geoffrey I. Taylor of the University of Cambridge,
England, who spoke at aeronautical engineering semi-
nars; the Right Honorable Clarence D. Howe, Minister
of Trade and Commerce and Minister of Defence Pro-
duction in Canada, who spoke at an all-Institute convo-
cation; Professor J. L. M. Morrison of Bristol University,
England, and Andre W. Sleeswyk of the Delft Institute
of Technology, the Netherlands, speakers at mechanical
engineering seminars; Sir Edward C. Bullard of the
National Physical Laboratory and Cambridge Univer-
sity, England, who delivered a public lecture in the
Department of Geology and Geophysics; and the Right
Honorable Robert H. Winters, Canadian Minister of

Alfred P. Sloan, Jr., found an eager audience of graduate and under-
graduate students in the School of Industrial Management.
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Public Works, who spoke to students employed at the
Institute through the Student Personnel Office. At a
notable session in the fall Alfred P. Sloan, Jr., Honorary
Chairman of the Board of General Motors, spoke to
Faculty and students in the School of Industrial Manage-
ment, of which he is the founder. Lecturers in a series
sponsored by the School of Architecture and Planning
included Lewis Mumford, William Zeckendorf, and a
number of distinguished practicing architects.

These many visitors continue a tradition of profes-
sional interchange which is at the heart of all scientific
and technical advance, and we welcome every oppor-
tunity to share our work with colleagues from through-
out the world, subject only to the occasional require-
ments of military security. Others of our many visitors,
however, demonstrate more clearly the rapidity with
which this community is broadening its interests and
activities. In these affairs - as in professional activities -
students have undertaken a role fully as important as
that of the Faculty.

Among guests presented by the student Lecture
Series Committee, for instance, were Commandant

Jacques-Yves Cousteau, the noted French underseas ex-
plorer; His Excellency, Tran van Chuong, Ambassador
of Viet Nam to the United States; Willy Ley, rocket
research expert; and Louis Untermeyer, author and critic.
To celebrate International Week, the Undergraduate
Association presented special lectures by Asdrubal Salsa-
mendi of Uruguay, Liaison Officer at the United Nations
Department of Public Information; the Honorable
Arthur Lall, permanent Indian delegate to the United
Nations; and the Honorable Leverett Saltonstall, U.S.
Senator from Massachusetts.



The M.I.T. Chapel received the Grand Archi-

tectural Award of the 1956 Boston Arts Festival

and has been selected by the National Council

of Churches as one of the best churches built

in the last 25 years.

Thanks in large measure to the superb facilities pro-
vided by the Kresge Auditorium and M.I.T. Chapel,
the Institute has had a rich and varied musical experi-

ence during the past year. These professional events were
in addition to concerts by many M.I.T. student groups:
the New England Opera Theater production of "Don
Pasquale;" Norma Farber accompanied by an orchestra
of members of the Boston Symphony Orchestra; the
Julliard String Quartet; the Hungarian String Quartet;
E. Power Biggs and a string group in a special Mozart
concert arranged by the American Academy of Arts and
Sciences; and Pierre Cochereau, organist of Notre Dame
Cathedral in Paris, who presented the inaugural recital
on the Fuller Organ in the Kresge Auditorium. This fall
the Boston Symphony Orchestra will give its second
M.I.T. concert, an occasion which we now hope has be-
come an annual event. Concerts by the Connecticut Col-
lege Choir and the Wellesley College Choir with the
M.I.T. Glee Club were among student performances dur-

32 ing the year.



Pierre Cochereau played the

inaugural recital on the

Kresge Auditorium organ, the

gift of Former Governor Al-

van T. Fuller.

The M.I.T. Choral Society's 1956 European trip included a lawn party
at Bad Mergentheim and this rehearsal in the Marburg University
music hall.
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The M.I.T. Choral Society, after two splendid con-
certs in Kresge Auditorium last winter, was invited to
participate in the Boston Arts Festival early in the
summer and during July and August completed a three-
week tour of Germany, singing with the European Youth
Orchestra and the Orchestra of Darmstadt Technical
Institute, M.I.T.'s scientific counterpart in Germany.
German critics were enthusiastic about the Society's per-
formances. Said the Darmstadt Tageblatt, "It is an
amateur chorus, superbly balanced vocally, with strict
discipline and clear diction, and absolutely sure in its
entrances. We have the baton of Professor Klaus Liep-
mann to thank for the exemplary unity of this chorus."
Tauber Zeitung commented on the M.I.T.-European
Youth Orchestra finale in Bad Mergentheim: "Some-
thing not so obvious (as the merit of the performance
itself) was the spontaneous and enthusiastic joining of
people from all areas through the medium of music, a
language we all understand . . . ; and the fact that a
country of technical miracles and an institute not spe-
cializing in art sends a non-professional choir which gave
such an overwhelming performance. Perhaps from
another country we, too, can learn that a rich life is not
won by scientific and technical progress alone.... Young
musicians - in a real sense - do we thank for an endur-
ing and impressive performance."

The Proctor Organ in the M.I.T. Chapel was the
scene of a number of informal Sunday afternoon organ
recitals during the last year; organists included Robert
Pettitt (assisted by Phyllis Skoldberg, violinist); David
Johnson (assisted by Mary Fraley Johnson, cellist); Frank
C. Taylor, organist at the First Parish Church, Water-
town; Lawrence C. Moe, organist at St. Paul's Cathedral,
Boston; Marion Boron, organist at Christ Church, Cam-
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bridge; and Evelyn Stevenson. Mr. Biggs originated one

of his nationally broadcast organ recitals from this small

but fine instrument in the fall. Late in the spring Salva-
dor Arnita, chairman of the Music Department at the
American University of Beirut, Lebanon, presented a

special recital on the large organ in Kresge Auditorium.

Under the leadership of Professor Joseph D. Ever-

ingham, and growing out of the availability of the Little

Theater in the Kresge Auditorium, a flourishing student

activity in the drama has developed. A combination of
formal instruction and of student performances may well
lead to the impressive results we have achieved in music.
Dramashop, the student dramatic group, gave profes-
sional performances of three difficult modern plays: "Six

Characters in Search of an Author," by Luigi Pirandello;
"The Jubilee" by Anton Chekov; and "The Father" by
August Strindberg; and in addition, in a Celebrity Series,
Dramashop presented lectures by Louis Kronenberger,
drama critic of Time magazine; and Robert Anderson,
playwright.

The active program of the Museum Committee has

brought a number of distinguished exhibitions to the

gallery in the Charles Hayden Memorial Library during

the year. The series has included color lithographs by

Georges Braque, contemporary French artist; oil paint-

ings by Lancelot Ney of the School of Paris; contempo-

rary paintings from the Smith College collection; a dis-

tinguished photographic exhibition of contemporary
building in the Netherlands; work of Joan Miro, Spanish
painter; and a showing of four etchers, John Taylor
Arms, Samuel Chamberlain, Louis Rosenberg, and 35
George Wales, all alumni of M.I.T.
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As usual, it has been the Institute's pleasure to
entertain a number of professional conferences and meet-

ings, and again the Kresge Auditorium gives us a partic-

ularly fortunate place in which to do so. The eleventh

annual M.I.T. Debate Tournament brought representa-

tives from thirty New England colleges and universities

to the campus; the Boston Society of Biologists sponsored
a most important symposium on "The Effect of Atomic
Radiation on Man;" in cooperation with the Department

of State, the Center for International Studies was the
scene of a conference on Asian-American Cultural Rela-

tions; the Medical Department and M.I.T. Coaches

Association presented a symposium on the Physiological
Effects of Exercise; the fourth annual Intercollegiate
Conference of the New England Federation of College
Orthodox Students met at M.I.T. during the spring; and

the annual New England Intercollegiate Band brought
students from sixteen New England colleges to play under
the direction of Thor Johnson, the conductor of the
Cincinnati Symphony Orchestra.

In June M.I.T. joined with Harvard as host to the
Third International Congress on Acoustics, meeting with
the Acoustical Society of America. More than 1300oo dele-
gates from seventeen countries - including six from the
U.S.S.R. - were registered. Earlier in the year Kresge
was the scene of a meeting of the International Commis-
sion of Optics, attended by 15o American and forty-two
foreign scientists, and of the Third National Conference
on Campus Safety. This fall, for a conference on com-
munication theory sponsored by the Research Laboratory
of Electronics and the Institute of Radio Engineers, we
have been honored by the visit of three more scientists
from Russian laboratories.
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The plaza surrounding Kresge Audi-
torium was the colorful scene of this
late-afternoon social hour on
Alumni Day last June.

Corporation, Faculty, and Administration

The Institute continues to be distinguished by the pro-

fessional achievements of its Faculty members (and by

the honors which come to them as the result) and by the

services of the members of its Corporation.

Seven changes have affected the membership of the

M.I.T. Corporation during the past year, and we look

forward to a long and fruitful association with four men

new to the Corporation's rolls. Dr. James P. Baxter, III,
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President of Williams College, has been appointed a
Special Term Member. New Life Members are Gwilym
A. Price, Chairman and President of the Westinghouse
Electric Corporation, and David A. Shepard, Director of
the Standard Oil Company (New Jersey). Members of
the Alumni Association elected three of their number to

Alumni Term Membership: Dwight C. Arnold, Presi-

dent of the Arnold-Copeland Company; Edward J.

Hanley, President of the Allegheny Ludlum Steel Cor-

poration; and Augustus B. Kinzel, Vice-President for
Research of the Union Carbide and Carbon Corporation.

Theodore T. Miller, President of the Polymer Chemicals

Division of W. R. Grace kc Company, also joins the Cor-

poration as new President of the Alumni Association.
Expirations of Term Memberships will cost us the asso-

ciations of John A. Lunn, Vice-President of the Kendall

Company, and Howard H. McClintic, Jr., of the Ferguson
and Edmondson Company.

A number of visiting professors have brought new
experiences and wisdom to our Faculty and students.
Among these have been Dr. G. Wesley Dunlap, manager
of a number of specialized engineering services at the
General Electric Company, who has been Edwin Sibley
Webster Visiting Professor of Electrical Engineering;
Dr. William R. Hawthorne, Professor of Applied Ther-
modynamics at Cambridge University, England, who has
been Jerome Clarke Hunsaker Visiting Professor of
Aeronautical Engineering and who will be associated
with us during the coming year as a Visiting Fellow of
the School for Advanced Study; Dr. Claude E. Shannon,
research mathematician at the Bell Telephone Labora-
tories, who continues as Visiting Professor of Electrical
Communications through the first term of the current
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year; Louis I. Kahn, Professor of Architecture at the
University of Pennsylvania, who was Albert Farwell
Bemis Visiting Professor of Architecture for five months
last year; Edgar Kaufman, noted designer for the Museum
of Modern Art and other groups, Albert Farwell Bemis
Lecturer in Architecture; Dr. Hugh C. Longuet-Higgins,
Professor of Theoretical Chemistry in the University of
Cambridge, England, the Arthur D. Little Visiting Pro-
fessor of Chemistry; and Dr. Philipp G. Frank, retired as
Lecturer on Physics and Mathematics at Harvard Univer-
sity, Visiting Professor in the Department of Humanities.
Ernst Levy continued for the second year his service as
Visiting Professor of Music, and he returns for the cur-
rent year. Dr. Robert S. Hartman, Associate Professor of
Philosophy at Ohio State University, served as Consult-

Dr. Philipp G. Frank, Visiting Professor of Humanities.

Dr. William R. Hawthorne,
Visiting Hunsaker Professor
of Aeronautical Engineering,
with Professor-Emeritus Jer-
ome C. Hunsaker (right).



Report of the President, 1956

ant to the Dean of Students during the year, at the same
time teaching two subjects in the School of Humanities
and Social Studies.

Among our visitors for the coming year will be
I. Edward Garrick, Chief of the Dynamic Loads Division
at the Langley Laboratory of the National Advisory Com-
mittee on Aeronautics, who will be Hunsaker Professor;
Robin Boyd, a distinguished Australian architect and
lecturer at the University of Melbourne, who will be
Visiting Professor of Architecture; and Dr. Stanislaw M.
Ulam, senior scientist at the Los Alamos Scientific Lab-
oratory, who will be Visiting Professor of Mathematics.
Dr. Isador I. Rabi, Professor of Physics at Columbia
University, and Dr. Edwin H. Land, President of the
Polaroid Corporation, will be Visiting Institute Profes-
sors during the year ahead.

Important and distinguished additions have also
been made to our Faculty during the year. Dr. Sidney S.
Alexander, formerly economic adviser to the Columbia
Broadcasting System, Inc., and Dr. Jay W. Forrester, a
distinguished member of the M.I.T. research staff who
directed construction of the Whirlwind digital computer,
have become Professors of Industrial Management. Each
will extend that School's research and teaching, Mr. Alex-
ander in business economics and policies and Dr. For-
rester in business applications of modern data-processing
equipment. Eduardo F. Catalano, the noted Argentine
architect who was acting head of the Department of Ar-
chitecture at the North Carolina State College, has be-
come Professor of Architecture. Dr. Jule G. Charney, a
long-time member of the Institute for Advanced Study,
Princeton, well known for studies of numerical weather
prediction and dynamical meteorology, joins the Depart-
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ment of Meteorology as Professor. Since 1955 associated
with M.I.T.'s work at Brookhaven National Laboratory,
Dr. Clifford G. Shull becomes Professor of Physics to
continue teaching and research in neutron physics.

Meanwhile, death has taken the services of four
prominent and beloved members of our Faculty and
teaching staff: Dr. Ernst A. Hauser, Professor of Chemical
Engineering, internationally known for his contributions
to colloid science; Joseph N. Scanlon, Lecturer in the
Department of Economics, who pioneered in new con-
cepts of labor relations; Donald W. Taylor, Associate
Professor of Soil Mechanics, for twenty-four years asso-
ciated with M.I.T.'s growing and distinguished work in
this field; and Dr. Witold Hurewicz, Professor of Mathe-
matics, who died in a tragic accident in Mexico during
the summer and who will be missed for his generosity
and warmth as well as for his major professional accom-
plishments.

Dr. Francis O. Schmitt has been appointed Institute
Professor and relieved of his duties as Chairman of the
Department of Biology so that he may devote full ener-
gies to research and advanced teaching; Dr. Irwin W.
Sizer, Associate Professor of Biochemistry, is serving as
acting head of the Department. Professor Buerger has
completed with distinction his term of service as Chair-
man of the Faculty, and Dr. John T. Norton, Professor
of the Physics of Metals, has been chosen new Chairman.

Three members of the Institute family retired at
the end of the past academic year: Joseph C. MacKinnon,
whose service to M.I.T. began in 1915 and who has been
Registrar since 1923; Delbert L. Rhind, Assistant Treas-
urer, who came to M.I.T. in 1921 and was Bursar from

1934 to 1954; and Professor Richard D. Fay, for twenty-
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eight years a member of the Institute's research staff and
Faculty in electrical communications and acoustics. Mr.
MacKinnon continues as a Special Adviser to the Director
of Physical Plant, Professor Fay as Lecturer in the
Department of Electrical Engineering. Mr. MacKinnon
has been succeeded as Registrar by Robert E. Hewes, who
has been Associate Registrar since 1953-

In the death late in the spring of Nathaniel McL.
Sage, the Institute's administration has lost the wise and
friendly counsel of one of its long-time and most beloved

members. Mr. Sage became Placement Officer in 1937,
Director of the Division of Industrial Cooperation in

1940, and Director of the Office of Sponsored Research
in 1955. During World War II he was responsible for the
pioneering relationships between M.I.T. and the many
government and industrial groups which sponsored vast
research undertakings here; the patterns set under his
guidance during this period have now become a stand-
ard basis for contracts between educational laboratories
and outside organizations throughout the nation.

Among the honors which have come to members of
the Faculty during the past year are these: the George
Westinghouse Award of the American Society for Engi-
neering Education to Professor Milton C. Shaw (mechan-

ical engineering); the Distinguished Public Service Award
of the U. S. Navy to Professor Charles S. Draper (aero-
nautical engineering), the Desmond Fitzgerald Prize of
the Boston Society of Civil Engineers to Professor Albert
G. H. Dietz (civil engineering); the Leon S. Moisseiff
Award of the American Society of Civil Engineering to
Professor John M. Biggs (civil engineering), the Premium
Award of the Royal Aeronautical Society (England) to
Professor Richard B. Adler (electrical engineering), the
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Levy Medal of the Franklin Institute of Pennsylvania to
Professor David A. Huffman (electrical engineering), the
Gilbreth Medal of the Society for the Advancement of
Management to Professor Herbert F. Goodwin (indus-
trial management), the Max Planck Medal of the German
Physical Society to Professor Victor F. Weisskopf
(physics), and the Exceptional Service Award of the U. S.
Air Force to Professor Albert G. Hill (physics), Professor
John R. Markham (aeronautical engineering), Dean C.
Richard Soderberg (engineering), and Associate Dean
H. Guyford Stever.

Professor Raymond L. Bisplinghoff (aeronautical
engineering) delivered the nineteenth Wright Brothers
Lecture before the Institute of the Aeronautical Sciences;
Professor Walter G. Whitman (chemical engineering)
has served as President of the American Institute of
Chemical Engineers, Professor Herbert H. Uhlig (metal-
lurgy) as President of the Electrochemical Society, and
Professor Richard H. Bolt (electrical engineering) as
President of the International Commission on Acoustics.

Members of the M.I.T. community are increasingly active in programs
on WGBH-TV, the educational television station operated on Channel
2 by the Lowell Institute Cooperative Broadcasting Council.
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Unfinished Business

Among numerous proposals, plans, and needs which

rest on the desks of deans and other administrative offi-

cers calling, for action - and usually funds - may be

noted the following:

Last year a distinguished committee under the chair-

manship of President Edwin S. Burdell of Cooper Union

in New York recommended establishment at the Institute

of a Center of Urban Studies to supplement, extend, and

strengthen our work in city planning and to provide re-

search facilities in this area of growing importance. The

principal recommendations of this committee were also

endorsed by the Corporation Visiting Committee for the

School of Architecture and Planning.
Similar studies on the part of committees appointed

from outside the Institute remain yet to be acted upon

in the School of Humanities and Social Studies. The first

of these relates to the field of psychology, the second to

the fine arts. We hope during the year to find the method

and the means to clarify the status of these important
academic fields at the Institute.

Successive Visiting Committees on the Department

of Food Technology have urged more long-term financing
for this Department, now far too dependent upon "soft"

money.
Other important recommendations of Corporation

Visiting Committees include these:
1. It is recommended that the Department of Aeronau-
tical Engineering expand its education effort in the areas
of aeronautical propulsion by increasing the amount of
time allotted to this subject and by revising the course
content so that the propulsion field exerts appropriate

44 attraction for students.
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2. It is recommended that a sound estimate of student
population in the Department of Physics for the next sev-
eral years be made and that space, facilities, and Faculty
requirements for the expanding student body be planned
as early as possible to insure that the high quality of the
work of the Department not suffer from overcrowding,
shortage of facilities, and overloading of Faculty.
3. Sympathetic consideration is recommended to the
need of the Department of Geology and Geophysics for
more adequate library facilities adjacent to the Depart-
ment, a commons room for the use of undergraduate stu-
dents particularly, and encouragement to extend its
present procedures for interesting more students in the
Department.
4. It is recommended that M.I.T. take the lead among
scientific libraries in making available Russian technical
literature.

In its first year of service to the Institute community, Endicott House
- the estate of the late H. Wendell Endicott in Dedham, Massachusetts
- has proved to be a superb center for many M.I.T. activities. As the
photographs on the following page testify, its gardens and terrace
as well as its commodious conference rooms and other facilities make
it a fine setting for student-Faculty conferences and special symposia
of all kinds.
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IIl. A STATISTICAL ABSTRACT

Enrollment

In 1955-56 the student body numbered 5,648 as com-
pared with 5,348 in 1954-55. We estimate that enrollment
this fall will reach 5,900. Veterans numbered about 6 per
cent of the total enrollment in both 1955-56 and 1954-55.
In 1955-56, ]9 per cent of our students were married, as

compared with 18 per cent in 1954-55. One hundred six

women were enrolled, thirty-nine of whom were graduate
students.

Enrollment in the graduate school was 1,992. There
were 203 officers from the armed services enrolled for
advanced degrees.

Students enrolled at M.I.T. during 1955-56 held
degrees from 438 other colleges and universities, 264
American and 174 foreign.

THE EDUCATION OF THE FATHERS OF THE CLASS OF 1959

4% ATTENDED 43% ATTENDED 45% ATTENDEDM.I.T. OTHER COLLEGES NO COLLEGE

No information available on 8%
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Student Aid

For the second successive year our financial aid to under-

graduate students increased by almost 1o per cent, to a
total of $1,039,829. This aid was provided by the Institute
through $354,622 in scholarships, $390,937 in loans, and

$294,270 earned by part-time employment in student
staffs and other divisions of the Institute. Thirty per cent
of our undergraduate student body was helped through

scholarships and loans and almost one-third did some

part-time work to earn during the college year.

During the past year, in keeping with a national
trend due at least in part to the shortage of scientific and
engineering talent, growing numbers of graduate students
at M.I.T. have received financial aid to cover a portion
of their living costs in addition to their entire tuition.

In all, we awarded during the past year 198 fellow-
ships to graduate students, fifty more than in 1955, with
grants totalling $320o,655; and 102 scholarships valued at
$61,553. Including staff awards, our total grants to grad-
uate students last year amounted to $532,741, nearly
$1oo,ooo more than during the previous year.

With an increase of $200 in tuition becoming effec-
tive with the academic year 1956-57, it is most encour-
aging to report that additions of more than $400,000
have been made to the capital amount of the undergrad-
uate scholarship endowment during the past year; also,
gifts for current use as undergraduate scholarship awards
increased by more than 50 per cent over last year, and
for 1956-57 these gifts should triple the amounts given
in 1954-55. The amounts granted in 1956-57 from cur-
rent funds will be about $340,ooo, an increase of almost



Finances

55 per cent over 1955-56. This compares with the tuition
increase of 22 per cent.

The initial contribution of the M.I.T. Alumni Fund
is of major significance; slightly more than $50,000 was

added to the undergraduate scholarship endowment by
name, class, and regional funds. The Alumni Fund Board
generously added an additional $50,000 for scholarship

grants during 1956-57. This help is most timely, and we
are deeply grateful to the alumni for their loyalty and
financial support.

Foundations and industries are both showing a
growing interest in helping qualified young people obtain
education. This fall fifty young men and women will
enter the Institute as freshmen sponsored by the two larg-
est programs, General Motors and the National Merit
Scholarship. A number of other companies have small but
equally effective undergraduate aid programs. In addi-
tion, during the past year twelve industries established
new graduate fellowships and scholarships at M.I.T.

The result of all these efforts has been to catalyze
requests for scholarship assistance from hopeful prospec-
tive freshmen. This year we received 2,300 completed

applications for financial aid from freshman aspirants.
This represents a 6o per cent increase over 1953.

In addition to the gifts for scholarship awards, almost

$55,000 was received by the Institute as a contribution
by foundations and industrial companies which sponsored
undergraduate scholarships during the past year, as an aid
"toward meeting the full cost of education."

Finances

During i955-56 our academic expenses amounted to
$17,099,000 as compared with $14,813,000 in the fiscal
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year 1954-55. These figures for academic expenses 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 $79,292,000, an increase
over last year of $7,461,ooo, and are invested in securities
with a market value of $123,683,ooo, greater than 1954-55
by $14,339,000. Plant assets stand at $37,980,ooo, about

$1,894,ooo above last year.

The rate of income earned in 1955-56 on the funds
sharing in the general investments was 6.29 per cent of
the book value of the funds, compared with 5.69 per cent
last year. Of this, 5 per cent was allocated to the funds,
compared with 4.5 per cent last year and 4.0 per cent the
year before. Undistributed investment income was in-

creased by $173,000, bringing this reserve up to $3,216,-
ooo, of which $595,000 is designated for allocation in

1956-57.
The program of progressive building maintenance

was continued during the year, with the greater part of
the expenditures devoted to improved maintenance of
the basic building structures and utilities. Total expendi-
tures for special alterations, maintenance, and equipment
were $919,oo00, compared to $730o,ooo last year, while
regular plant operating expenses increased from $1,599,-
ooo to $1,828,ooo in line with the expanded physical
plant of the Institute and the increase in costs of our
building operations.

Gifts

Gifts for the year exceeded the peak year during the great
Development Program, with 1955-56 at $10,387,000 com-
pared with the past high, $9,145,000 in 1950-51. Gifts for



GROWING GIFTS TO
Millions of dollars

1 2 3

FUND M.I.T.'S NEW LEADERSHIP

4 5 6 7 8 9 10 11

CAPITAL ADDITIONS FOR FOR CURRENT EXPENSES
BUILDING, EQUIPMENT,
AND ENDOWMENT

endowment were higher than in any year since the end
of the war, with $1,360,000 received in the munificent
Ford Foundation program for faculty salaries. Endow-
ment funds of $500,000 for research included an anony-
mous gift of $200,000 and $300,000 from the Estate of
Edith Carson Wilder.

In the gifts received for buildings, major support to
the Compton Laboratories and the nuclear reactor was
provided by Irenee du Pont, Mr. and Mrs. Alfred P.
Sloan, Jr., the Edwin Sibley Webster Foundation, the
Rockefeller Foundation, and John L. Pratt. Alvan T.
Fuller contributed generously toward the organ for the
Kresge Auditorium.
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The gifts totaled by the Alumni Fund office this
year amounted to $575,ooo. This year alumni giving
passed last year's record $547,000. The impressive gen-
erosity of M.I.T. alumni enabled us last year to start
construction of the Karl Taylor Compton Memorial Lab-
oratories. Of this year's total, $355,000 was credited to
the Alumni Fund for further designation by the Alumni
Fund Board and $220o,ooo was credited directly to funds
for purposes specified by the donors.

So far the Fund Board has made an allocation of

$50,000 for scholarship aid, and already fifty-three fresh-
men are receiving Alumni Fund assistance. In addition,
a grant of $15,000 was made to support research in the
treatment of malignant diseases being conducted by Pro-
fessor John G. Trump in the Department of Electrical
Engineering.

In the invested funds for current use, in addition to
the alumni grant of $355,000, is $430,000 donated by the
Ford Foundation as an expendable capital fund for pro-
fessorships in economics.

The Athletic Administrative Board has spent the
year in intensive study of M.I.T.'s athletic facilities with
a view toward most effectively using the bequest of David
Flett du Pont, a senior in metallurgy, following his un-
timely death in a tragic automobile accident. We are
certain that Mr. du Pont's generous bequest of $1,oo6,ooo
will make possible the facilities, which M.I.T. has long
sought, to support the program of athletics as recreation
for which the Institute is widely known.



IN CONCLUSION

I would like again to remark, as I did last June on Alumni
Day, that the efficiency of all we do at the Institute is
greatly enhanced by our freedom from internal stresses,
cliques, and factions. We are thus unusually free to con-
centrate the greater portion of our energies on important
and constructive work. This does not mean that we do
not have differing opinions or differences of opinion vig-
orously held but rather that we have an environment
where such differences can occur without hardening into
divisive, contentious issues. For this favorable condition
many are responsible - but notably the Corporation and
the Faculty of the Institute. The wisdom, the farsighted-
ness, and the success with which the Corporation has
carried its responsibilities for the trusteeship of our insti-
tution, its understanding of the Institute's special needs,
and its recognition of the special characteristics of an
academic community all have contributed to the strength
and advancement of the Institute. As a consequence, we
continue to have here, in difficult times and good, the
pervasive confidence and sense of common cause of
which I spoke earlier in this report. We continue to have
here a priceless, invigorating quality of restlessness, self-
dissatisfaction, and innovation, a driving urge to greater
excellence, a sense of the deep importance of our mission
to the welfare of our country. However imponderable
they may be, these are our great assets which cannot be
described in statistical terms, embodied in limestone, or
reflected in a financial report.

Respectfully submitted,

JAMES R. KILLIAN, JR.
October i, 1956 President
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PERSONNEL CHANGES THROUGH SEPTEMBER 15, 1956

Corporation

TERM EXPIRATIONS:
Gwilym A. Price, Special Term Member
John A. Lunn, Alumni Term Member

Howard H. McClintic, Jr., Alumni Term Member
David A. Shepard, Alumni Term Member

NEW APPOINTMENTS:
Gwilym A. Price, Life Member
David A. Shepard, Life Member

James Phinney Baxter, III, Special Term Member
Dwight C. Arnold, Alumni Term Member
Edward J. Hanley, Alumni Term Member
Augustus B. Kinzel, Alumni Term Member

CHANGE OF TITLE:
Julius A. Stratton, from Vice President and Provost to Chancellor

Faculty
DEATHS:

Arthur A. Blanchard, Professor Emeritus in Chemistry
Ernst A. Hauser, Professor in Chemical Engineering

Witold Hurewicz, Professor in Mathematics
Donald W. Taylor, Associate Professor in Civil Engineering

RETIREMENT (with title Professor Emeritus):
Richard D. Fay, Associate Professor in Electrical Engineering

PROMOTIONS
to Professor:

Michael B. Bever, Metallurgy
William W. Buechner, Physics

Carvel Collins, Humanities
Robert M. Fano, Electrical Engineering

Nicholas J. Grant, Metallurgy
Klaus Liepmann, Humanities

Capt. Jack A. Obermayer, Naval Architecture
Warren M. Rohsenow, Mechanical Engineering

Irwin W. Sizer, Biology
Victor P. Starr, Meteorology

Clark C. Stephenson, Chemistry
J. Edward Vivian, Chemical Engineering
Gordon R. Williams, Civil Engineering

Walter Wrigley, Aeronautical Engineering
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to Associate Professor:
George H. Biichi, Chemistry

Philip L. de Bruyn, Metallurgy
Peter Elias, Electrical Engineering
Morris Halle, Modern Languages

Donald R. F. Harleman, Civil Engineering
K. Uno Ingard, Physics

William D. Kingery, Metallurgy
Edward N. Lorenz, Meteorology

Osman K. Mawardi, Electrical Engineering
Alan S. Michaels, Chemical Engineering

Robert B. Newman, Architecture
James B. Reswick, Mechanical Engineering

David P. Shoemaker, Chemistry
Tau-Yi Toong, Mechanical Engineering

Albert B. Van Rennes, Electrical Engineering
Thomson M. Whitin, Industrial Management

to Assistant Professor:
Robert R. Archer, Mechanical Engineering

Elie J. Baghdady, Electrical Engineering
J. Perry Barger, Chemical Engineering
Amar G. Bose, Electrical Engineering

Gene M. Brown, Biology
Gordon L. Brownell, Chemical Engineering

David O. Caldwell, Physics
Harald A. Enge, Physics

Marvin H. Friedman, Physics
Floyd E. Gillis, Jr., Industrial Management

Moise H. Goldstein, Jr., Electrical Engineering
Marvin E. Goody, Architecture

Peter Griffith, Mechanical Engineering
Robert A. Hard, Metallurgy

George N. Hatsopoulos, Mechanical Engineering
George R. Healy, Humanities

Norman N. Holland, Humanities
Philip M. Lewis, III, Electrical Engineering

John D. Linsley, Physics
Bruce Mazlish, Humanities

Ronald E. Nece, Civil Engineering
Frederick W. Nesline, Jr., Electrical Engineering
Richard J. Nickerson, Mechanical Engineering

George S. Reichenbach, Mechanical Engineering
Frederick Sanders, Meteorology
Abraham J. Siegel, Economics



Report of the President, 1956

Henry S. Spacil, Metallurgy
Bernard Widrow, Electrical Engineering

Herbert H. Woodson, Electrical Engineering

LEAVES OF ABSENCE
have been granted to the following Faculty members during the year:

Professors:
Karl W. Deutsch

Albert G. Hill
Avery A. Morton
Francis W. Sears

Associate Professors:
E. Cary Brown John B. Rae

Clark Goodman George B. Thomas, Jr.
William K. Linvill Felix M. Villars

Kurt S. Lion Thomson M. Whitin

Assistant Professors:
Amar G. Bose James D. Koerner

Alve J. Erickson John B. Nash
Thomas P. Goodman J. Lowen Shearer

Myron A. Hoffman

CHANGES OF APPOINTMENT:
Martin J. Buerger, to Institute Professor

Walter Isard, to Lecturer in City Planning
Francis O. Schmitt, to Institute Professor

William A. W. Krebs, Jr., to Visiting Associate Professor

RESIGNATIONS:

Professors:
Alex Bavelas

Capt. James M. Hicks
Louis B. Wetmore (Visiting)

Associate Professors:
Charles H. Blake

Donald P. Campbell
Albert B. Van Rennes

Assistant Professors:
Charles W. Adams

Thomas V. Atwater
George B. Baldwin

Robert L. Beare
Roland F. Beers, Jr.

Warren G. Bennis

James E. Boyce
Richard T. J. Charles

Robert C. Dean, Jr.
Sidney D. Drell

56 Eugene L. Foster

Douglas W. Fuerstenau
Myles Maxfield
William J. McGill
Thomas F. McNulty
Denis U. Noiseux
Thomas F. O'Dea
Jesse H. Proctor, Jr.
George E. Pugh
Paul E. Stoft
Donald R. Walker
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NEW APPOINTMENTS:

Visiting:
Robin G. P. Boyd, Bemis Professor in Architecture

Joachin B. Diaz, Professor in Mathematics
Evsey T. Domar, Professor in Economics

Kay Fisker, Professor in Architecture
Philipp G. Frank, Professor in Humanities

Isadore E. Garrick,
Jerome Clark Hunsaker Professor in Aeronautical Engineering

Frank H. Hahn, Professor in Economics
Louis I. Kahn, Bemis Professor in Architecture

George E. Kimball, Professor in Chemistry
Edwin H. Land, Institute Professor

H. C. Longuet-Higgins, Arthur D. Little Professor in Chemistry
Herbert Marcuse, Professor in Humanities

Isador I. Rabi, Institute Professor in the School of Science
Claude E. Shannon, Professor in Electrical Engineering
Lars G. Sillen, Arthur D. Little Professor in Chemistry

Stanislaw M. Ulam, Professor in Mathematics
Paul A. Weiss, Professor in Biology

Derwent Whittlesey, Professor in Economics
William R. Hawthorne, Fellow in the School for Advanced Study

Francis E. Low, Associate Professor in Physics
James C. Abegglen, Assistant Professor in Economics
Robert A. Clark, Assistant Professor in Mathematics

John H. Horlock, Assistant Professor in Mechanical Engineering
Walter E. Thirring, Assistant Professor in Physics

Stanley P. Wasson, Assistant Professor in Humanities

Professors:

Sidney S. Alexander, Industrial Management
Eduardo F. Catalano, Architecture

Jule G. Charney, Meteorology
Jay W. Forrester, Industrial Management

Clifford G. Shull, Physics

Associate Professors:

William F. Bottiglia, Modern Languages
Ewan W. Fletcher, Electrical Engineering
Robert L. Kyhl, Electrical Engineering

Daniel Lerner, Economics
Marvin E. Shaw, Industrial Management

Lt. Comdr. Joe W. Thornbury, Naval Engineering
Patrick D. Wall, Biology
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Assistant Professors:
Joseph R. Applegate, Modern Languages
Dean N. Arden, Electrical Engineering

Eugene Bell, Biology
William H. Ceckler, Chemical Engineering

John F. Cochran, Physics
Richard R. Doell, Geology and Geophysics

Martin Dyck, Modern Languages
Robert L. Fleischer, Metallurgy
Merton C. Flemings, Metallurgy

John Granlund, Electrical Engineering
Uri Haber-Schaim, Physics

Davis H. Howes, Economics
Arthur K. Kerman, Physics

A. Scheffer Lang, Civil Engineering
Laurence W. Martin, Economics

Thomas W. Mix, Chemical Engineering
William H. Pinson, Jr., Geology and Geophysics

Lucian W. Pye, Economics
Hartley Rogers, Jr., Mathematics

Edgar H. Schein, Industrial Management
Isadore M. Singer, Mathematics
David A. Stevenson, Metallurgy

John A. Swets, Economics
Roy Weinstein, Physics

Roger W. Wescott, Humanities
John W. Winchester, Geology and Geophysics

CHANGES IN DEPARTMENTS OF AIR SCIENCE, MILITARY SCIENCE,
AND NAVAL SCIENCE

Appointments:
Capt. Joseph S. Lewis, Professor in Naval Science

M'aj. Joseph M. Walters, Jr., Associate Professor in Military Science
Ist Lt. Peter E. Hexner, Assistant Professor in Military Science

Lt. John G. Landers, Assistant Professor in Naval Science
Capt. Alan D. Wheeler, Assistant Professor in Air Science

Resignations:
Lt. Col. William Mattis, Associate Professor in Military Science
Maj. Douthit L. Furches, Assistant Professor in Military Science
Capt. Edward H. Littlejohn, Assistant Professor in Air Science

Administration
APPOINTMENTS:

John P. Anderson, Assistant to the Director of Admissions
Merrill J. Baumann, Industrial Liaison Officer

Professor Martin J. Buerger, Director of the School for Advanced Study
Harvey Burstein, Security Officer
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Professor William VanA. Clark, Jr.,
Assistant Dean of the School of Industrial Management

Francis J. Farry, Assistant to the Accounting Officer
Robert D. Haberstroh, Industrial Liaison Officer

Thomas W. Harrington, Jr.,
Assistant to the Director of the Division of Sponsored Research

Professor Robert S. Hartman,
Consultant to the Dean of Students & Visiting Professor in Humanities

Matthew B. Leggett, Assistant Director of Admissions
Edward L. McCormack, Auditor

General James McCormack, Jr., Special Adviser to the President
Joseph C. MacKinnon,

Special Adviser to the Director of Physical Plant, part-time
Stanley Salmen, Executive Director, Secondary Science Film Project

Professor Irwin W. Sizer, Acting Head of the Department of Biology
Walter A. Sonnenberg, Assistant Accounting Officer

Volta Torrey, Director of Television
Robert K. Weatherall, Assistant to the Dean of Students

James M. West, Associate Director of the Division of Sponsored Research

RESIGNATIONS:

Robert E. Booth, Associate Librarian
John O. Outwater, Jr., Industrial Liaison Officer

Henry T. Spiers, Assistant Accounting Officer
Vernon D. Tate, Director of Libraries

RETIREMENTS:

Joseph C. MacKinnon, Registrar
Delbert L. Rhind, Assistant Treasurer

LEAVE OF ABSENCE:

John J. Rowlands, Director of the News Service

DEATH:

Nathaniel McL. Sage, Director, Office of Sponsored Research

CHANGES OF APPOINTMENT:

Ruth L. Bean, to Assistant Dean of Students
Lawrence E. Beckley,

to Associate Director of the Instrumentation Laboratory
E. Francis Bowditch, to Special Adviser to the President

Eugene R. Chamberlain, to Assistant Director of Admissions
Peter T. Demos, to Associate Director, Laboratory for Nuclear Science

David A. Dudley, to Associate Director of Admissions
Frederick G. Fassett, Jr., to Dean of Residence

F. Leroy Foster, to Director of the Division of Sponsored Research
Vincent A. Fulmer, to Assistant Director of the Industrial Liaison Office

Robert E. Hewes, to Registrar
Robert J. Holden, to Associate Dean of Students

Mary D. Howe, to Assistant Placement Officer
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James G. Kelso, to Placement Officer
Professor William N. Locke, to Director of Libraries

John I. Mattill, to Assistant to the Director of Public Relations
Walter L. Milne, to ASsistant to the Director of Public Relations

Professor Philip M. Morse, to Director of the Computation Center
Professor John T. Rule, to Dean of Students

John W. Sheetz, III, to Executive Secretary for Development
William Speer, to Associate Dean of Students for Counseling

Professor H. Guyford Stever,
to Associate Dean of the School of Engineering

Philip A. Stoddard, to Assistant Treasurer
Professor Julius A. Stratton, to Chancellor

Frank M. Verzuh, to Assistant Director of the Computation Center
Evelyn B. Yates, to Associate Placement Officer



SCHOOL OF ARCHITECTURE AND PLANNING

In recent years the professions of architecture and planning have
been expanding and evolving in response to economic growth and
technological changes. A great population peak will soon engulf
university education, and the highest educational standards will be
subjected to severe stresses. Our staff has given thought to the future
of both the graduate and the undergraduate programs.
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UNDERGRADUATE CURRICULUM

The undergraduate curriculum in architecture, a five-year course,
is more definitely professional than most of M.I.T.'s bachelor's
programs, partly because of the extra year but also because our
subject matter tends to stand apart among academic groupings and
to have large components not shared by other disciplines. Archi-
tecture shares somewhat less than other professions in the M.I.T.
common core, but our students do take four years of humanities,
two years of physics, and one year of calculus. In addition, the work
in freshman drawing, applied mechanics, building materials, and
numerous electives puts our students in classes with students having
different professional interests. Engineering specialists in illumina-
tion, electricity, and heating and ventilation offer instruction for us.

The Department of City and Regional Planning has no longer
any undergraduate courses; but the Burdell Committee, which made
a study of the problems of this Department, reported in January,
1956, that the demand for highly trained personnel to practice, teach,
and pursue research is out of all proportion to the number of students
presently enrolled in schools of planning. This might force our
School to look again at the possibilities of reestablishing a four- or
five-year undergraduate planning course which would attract under-
graduates who upon graduation would be qualified for professional
practice at the same level as undergraduates who enter the fields of
engineering and architecture after a corresponding amount of
training.

ARCHITECTURAL DESIGN

Pedagogical methods in architectural design have attained great
freedom in recent times, and the project method continues to
offer great stimulus to learning when introduced by skilled leader-
ship. Teamwork is stressed, particularly in the fact-finding stages
but also sometimes in joint presentation of a solution. Open juries
have become forums for the public discussion of design principles.

We feel that the morale in this work is healthy. In the long view
our major concern is that of maintaining the strongest possible teach-
ing staff at a time when architects of unusual ability are so much
in demand in practice. Our effort is to keep a balance among three
kinds of teachers: (1) senior teachers who have long-term appoint-
ments and responsibility for policy, (2) young assistants among

62 whom are to be found the career teachers of the future, and (3)
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visiting critics, men of unusual attainment who make short-term
contributions. In this third category falls the exchange program
with the Danish Royal Academy of Fine Arts of Copenhagen, this
year represented by Professors Mogens Koch and Mogens Black-
Petersen; also the visits of Louis Kahn and Edgar Kaufmann, both of
whom came under the financial sponsorship of the Bemis Founda-
tion, and G. E. Kidder Smith, author of several books on
contemporary architecture in Europe and South America.

VISUAL DESIGN

Under the direction of Professor Gyorgy Kepes, a vigorous pro-
gram has been developed in that part of the curriculum formerly
devoted to pure drawing. Here materials and space are manipulated
in pursuit of esthetic meanings, to the end that these may be
experienced more sharply than when controlled by functional and
technological pressures. This kind of work demands of the student
sustained effort in a studio equipped with a variety of special tools
as well as devices for light control and photography. More and more
it tends to deal directly with architectural materials (or scale
analogs) more than with rendered symbols. We look to this series to
develop the artistic formation of our students, but we have
difficulty-with our fractionated curriculum-in providing
adequate blocks of time and the opportunity for occasional full
envelopment.

STRUCTURES

Structural analysis is a third-year study that builds on the stu-
dent's previous experience in calculus, physics, and applied
mechanics. Following its completion, students may study structural
principles in a rather philosophical seminar course, or they may
elect work in civil engineering of a more detailed analytical nature.
We feel that our teaching is in transition from an older, essentially
dissection-minded approach toward a more synthetic and three-
dimensional view, and we note this trend in engineering circles.
We are also groping toward a collaboration between structural
theory and the kind of free formal invention that occurs in visual
design, and we want to accomplish this without loss of mathematical
rigor if possible.

HISTORY OF ARCHITECTURE

We feel a general resurgence of interest in architectural history
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on the part of young men in professional studies. Nationally, there is
a vigorous crop of young scholars, most of them especially interested
in the problems of evaluating the last 100 years. The offerings in this
area are being built up under the direction of Professor Albert Bush-
Brown; coordination with the School of Humanities and Social
Studies is being closely maintained. Special elective programs in this
field will become available. One of these, Structure of the City, a
freshman elective, is being taught for the first time this year by
Professor Joseph Hudnut, retired Dean of the Harvard University
School of Design.

Parenthetically, architectural history and related subjects provide
wonderful opportunities for insistence on accurate and readable
written composition. Architects and engineers are likely to neglect
this art if not prodded. There is an increasing interest in local
architectural history, and this tends to give immediacy and reality
to historical studies.

ENGINEERING
As part of the general groundswell, architects and structural

engineers both show a trend toward closer intellectual rapport than
has been the case for some time. Engineering, however, has become
in recent years so involved with new areas of specialization that the
miscellaneous engineering of buildings tends to be neglected. There
are some excellent teachers on the M.I.T. Faculty in these areas,
but not many bright young men are being attracted toward careers
as consultants for non-structural aspects. The exception to this is
architectural acoustics, now taught within our own Department by
Professor Robert Newman. Here are occurring great advances in
understanding, and a few young architects are qualifying themselves
for special competence in sound control. Our School should examine
the problem of promoting a greater abundance of qualified
independent consultants. In the long run our profession would stand
to gain by recruiting these specialists from its own ranks.

GRAPHIC EXPRESSION
Draftsmanship as a disciplined medium of communication

diminished in emphasis in architectural education beginning in
about 1930. Our curriculum is stronger now in the problems it poses,
but it has declined in the fundamentals of graphic expression that

64 might make their solution easier. We shall have to win back
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recognition that graphic skill, like the technique of a musical
instrument, can only be acquired by prolonged effort. Too much
emphasis in elementary and secondary years is placed on the
emotional release of the graphic arts and not enough on the
discipline of communication. We get freshmen at M.I.T. whose
scores are very high on conventional aptitude and achievement
tests but whose fingers are mute to drawing as the language of design.
This is one of the most conspicuous differences between our schools
and European ones.

While we are conscious of this problem, we have not solved it.
We are the only course at M.I.T. that now requires freshman draw-
ing and descriptive geometry. Generally this work can be strength-
ened and oriented toward a freer and more eloquent way of working.

More emphasis on craftsmanship throughout the curriculum also

brings good results.

GRADUATE SCHOOL

The program for the degree of Master in Architecture remains a
kind of one-year finishing school attracting students from schools all
over the United States and foreign countries. Although at any one
time graduate students are only about 15 per cent of our enrollment,
the turnover is more rapid and the number of alumni produced is
comparable to those coming from the undergraduate course. The
vast majority of graduate students obtained their undergraduate
professional degrees at schools other than M.I.T., and the course
is a mecca for superior students seeking advanced study. Whereas in
the undergraduate course M.I.T. now has about sixty competitors
in the United States and produces only 2 or 3 per cent of bachelors
in architecture, only a handful of older schools offer graduate work.
In 1955 M.I.T. conferred twenty-three of the national total of
ninety-one masters in architecture. This is an area in which it is
important to maintain a certain preeminence.

The formulation of graduate educational policy is a delicate
task. This short year is a climax in the lives of the students, and
they expect a very rich experience. There must be a balance between
opportunities for interchange with our undergraduates, our Faculty,
and M.I.T. as a whole on the one hand, and the need for concen-
trated work together as a class on the other. There is a need for
visiting critics, yet the limited time must not be diffused among too
many influences.
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COLLEGE TRANSFER

An increasing number of students come to our School with
previous college experience, often with bachelor's degrees, but with
little or no professional study in architecture. These students do not
qualify for graduate professional work but they tend to do well in the
undergraduate course. Some of these students are combining work at
another college with our course as part of a deliberate plan; others
do it only because they decide late to be architects. Often these
students have difficulty meeting our requirements in science and
mathematics and have to repeat work done before coming here.
There seems to be no easy way to overcome these difficulties.

DEPARTMENT OF CITY AND REGIONAL PLANNING

In city and regional planning the outstanding event of the year
was the report of the Burdell Committee, composed of outstanding
practicing planners and architects. The report, having praised the
Department for the vitally important role it has played in the field
of city planning education in the United States, expressed the belief
that M.I.T., having unparalleled resources, should establish a unit
for research of the highest caliber on urban and regional problems.
Such a research center should deal realistically with present
difficulties and imaginatively with future opportunities. In this
task it could avail itself of the services of additional staff from
appropriate departments of the Institute, including economists
competent in handling commercial and residential developments
and in transportation economics, urban sociologists or social
anthropologists, and public and administration experts in local and
regional government. The center should have access also to
engineering and other specialists in the Institute who would bring
their talents to bear on the complex problems of an urban society.
The Department of City and Regional Planning, being entirely a
graduate school with a program for the Master in City Planning,
is open to graduates of architecture as well as of other disciplines.
Although architecture and planning have become separate and
distinct, it is our belief that they should not be allowed to grow
further apart. To this end architects should learn something of the
methods of city planners, and advanced students of architecture
should undertake certain design exercises at the community scale,

66 solving them with the help of advice from the planning faculty.
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RESEARCH

In recent years the School has accepted alone or jointly a number

of grants-in-aid enabling us to carry out research in fields such as
space heating with solar energy, subjective measurement of the
luminous environment, the use of plastics in house construction,
and the perceptual form of cities. A study has been completed on
municipal costs for the Federal Reserve Bank, and research on new
techniques for analyzing economic resources development is being
conducted.

These activities have proved stimulating to teachers and students
and may from time to time result in contributions to professional
understanding. Against this must be weighted the administrative
burdens of such programs and the danger of diverting our effort
from the principal task of making our teaching more effective.
We are happy when these researches are sponsored by corporations
in the building industry, for it seems healthy to have their
partnership in the pursuit of knowledge. We believe that there are
many areas of investigation appropriate to architectural research,
but that profession is more oriented to synthesis than to analysis;
we must expect that long experience will precede important
results. Information gleaned from the various projects has been
passed on to the students and has resulted in exciting problems,
discussion, and finally solutions of merit. This year our fourth-year
class in architectural design participated in the Society of Plastics
Industries' Plastic House Competition, and one of our students
won the first prize of $1,000. Three other students in the class won

main prizes in this competition and four won honorable mentions.

STUDENTS

M.I.T. has the honor of having established the first United States
academic course in architecture, nearly a century ago. As time goes
on this experience advantage dwindles. Today all privately
supported institutions are being pressed by tax-supported ones that
have accumulated impressive momentum and resources.

The continued success-not to say survival-of a school like ours
depends on doing a superior job; we cannot afford merely to equal
the excellent schools. Next year M.I.T.'s tuition will be $1100, and
living expense in Cambridge totals at least as much more. Even with
a superior educational environment we cannot have a superior
school without getting substantially more than our share of the most
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gifted students. Some way must be found for them to get here and
stay here, even though the high cost tends to exclude all but sons
and daughters of high-income families.

Industry in general is responding well to the need for massive
financial support for M.I.T. and other colleges and universities.
It is understandable that large corporate benefactors are particu-
larly interested in educational programs likely to provide future
leaders in the industries concerned. Architectural and planning
graduates do not go to work for corporations of this sort. Neither
industry nor government seems to place high priority on the survival
of architecture and planning, and consequently architectural schools
seldom obtain specific grants for endowment of programs or for
student aid in the form of scholarships. Whether the necessary sup-
port could come exclusively from within the profession itself is
debatable. The situation is particularly difficult in the Department
of City and Regional Planning because of the greatly increased
competition with other schools, most of which offer research and
teaching assistantships to entering students and practically all of
which have lower tuition fees. Perhaps we should try to meet this
competition by earmarking scholarships for this Department.
One of the most successful answers to this problem of student
financing is the Technology Loan Fund. More and more this is
coming to be regarded as a very orderly process in which the
beneficiary in effect promises to help a future student in return for
the help given him. Unfortunately many students are obsessed by a
desire to avoid long-term debt and therefore do not benefit by this
program.

STAFF CHANGES

Changes in our staff include the resignation of Professor Thomas
McNulty after seven years with the Institute. Professor Walter Isard
resigned on July 1 to accept an appointment in the Department of
Economics at the University of Pennsylvania. However, he will
come to M.I.T. for two days every other week for the next Fall Term
to conduct a graduate seminar in Industrial Location and Regional
Development. New instructors were Reginald C. Knight in archi-
tectural design and Henry A. Millon in architectural history. Two
of our Fulbright students, Bernard Spring and Sanford Greenfield-
upon their return from Fulbright studies in Scandinavia and in

68 France, respectively -were invited to be members of the teaching
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staff as Instructors in Architectural Design. Lecturers at the School
for short periods were Lawrence K. Frank, Buckminster Fuller,
Roy C. Jones, Minoru Yamasaki, and Paul Rudolph. Professor
Lloyd Rodwin was on leave of absence for four months and served
as a Visiting Professor at the University of Puerto Rico. He also
served as the representative of the Housing and Planning Section
of the United Nations in organizing a conference on "Problems
of Planning Education in Latin America," jointly sponsored by
the United Nations, the Pan American Union, and the University
of Puerto Rico and the Commonwealth Government of Puerto Rico.
He was also one of the principal speakers at this conference held
in Puerto Rico in March, as were Professor Frederick J. Adams
and Dean Pietro Belluschi. Many well-known personalities in the

fields of architecture and planning and in related fields visited the
School and gave special lectures to our students, among them Lewis
Mumford, Ernesto Rogers, Pier Luigi Nerni, and William
Zeckendorf.

ACTIVITIES OF THE STAFF

Professor Herbert L. Beckwith was a member of the American
Institute of Architects' National Committee on Education and of
the National Architectural Accrediting Board. Professor Bush-
Brown, with Dean John E. Burchard, is writing the A.I.A. History
of American Architecture. Professor Isard has served as Chairman
of the Regional Science Association and during the year presented
papers at the meetings of the Association of American Geographers,
the American Institute of Planners, the American Economic Associa-
tion, and the Regional Science Association. Professor Burnham
Kelly served as Visiting Lecturer at the University of Illinois and the
University of Michigan. Professor John T. Howard served as Presi-
dent of the American Institute of Planners. Professor Newman
served as Visiting Lecturer on architectural acoustics at Harvard
University, Yale University, and Clemson College. Richard W.
Hamilton and Professor Marvin E. Goody delivered numerous
lectures throughout the year on plastics in building, and a plastics
house was designed this past year by Professor Goody under the
supervision of Mr. Hamilton. Professor Kepes and Professor Rod-
win have both written books published this past year: The British
New Towns Policy by Lloyd Rodwin, published by the Harvard
University Press in March, 1956, and The New Landscape in Art and



Massachusetts Institute of Technology

Science by Gyorgy Kepes, published by Paul Theobald and Co., July,
1956. Dean Belluschi went to Australia in May as a guest of the
Australian Institute of Architects at their Convention. On the way
back to the United States he visited the Philippines, Formosa, and
Japan in connection with his work as advisor to the Secretary of
State on foreign embassy buildings. For the second time he won
first award for the best article in a professional architectural
magazine: "The Meaning of Regionalism in Architecture," pub-
lished in Architectural Record, December, 1955.

PIETRO BELLUSCHI
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I. PROBLEMS OF THE PROFESSION

No basic change has occurred during the year in the professional
manpower problem in engineering. The number of men graduating
with B.S. degrees in engineering in the United States in 1954 was
the lowest since 1949. In 1955 there was a small increase, and there
was also a small increase in the number of Master's and Doctor's
degrees awarded. There is every reason to expect that this prob-
lem will continue to be critical for several years, although the uni-
vensal awareness of the manpower problem as a whole, which has
characterized the last year, may in time have some beneficial
effects.

The total student enrollment in the School of Engineering for
the year 1955-56 was 3616, representing 64 per cent of the total
student population of the Institute. The enrollment of the School
has increased by about 10 per cent during the last five years, the
increase being about equally divided among the major departments.
The numerically smaller Departments of Aeronautical Engineering,
Metallurgy, and Naval Architecture have shown, on the whole, a
decline in undergraduate enrollment, but there are signs that this
trend may now be reversed.
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M.I.T.'S RESPONSE TO THE CHANGING TRENDS

The nation's manpower problem clearly involves a continuing
need for increased numbers of engineering graduates of all cate-

gories, justifying the marshalling of all our resources to this end.

There is also a change in the pattern of engineering activity,
however, which places increasing demands upon people with ad-

vanced training and upon individuals with potentialities of leader-

ship. Like many other institutions, M.I.T. is thus confronted with

challenging problems of future policy. Our educational objectives

need to be formulated more clearly if we are to make the best
contribution to the nation's needs.

M.I.T. is preponderantly a professional institution, and in plan-
ning for the future we must give adequate attention to the mainte-

nance and growth of our base of research and graduate education,
as well as to the undergraduate program. It is only through a

balanced development of all of its resources that M.I.T. can best

serve the nation. While the individual departments of the School

of Engineering differ in their enrollment tendencies, the School as

a whole is characterized by a heavy undergraduate program which

could not be expanded appreciably without weakening this base of

research and graduate education. This is particularly true in the
major departments. When viewed in the light of past history, some
degree of expansion of our activity appears inevitable. However,
the mode of expansion and the selection of the right emphasis must
be the object of conscious planning, and this will occupy an
important part of the attention of the School in the coming years.

Among the professions with a basic dependence upon science,
engineering is unique in its attempt to find room for a program of
professional education in the undergraduate school. The entire
structure of the profession and its program of accreditation are
based on this fact. This arrangement had its origin at a time when
engineering had yet to develop academic traditions and was char-
acteristic particularly of the United States; it is now an important
part of our foundation. It has had many important advantages and
has undoubtedly served the industrial development of this country
by providing a relatively abundant source of engineering man-
power. But the system has failed to make a clear distinction be-
tween the technician and the professional man. During the many
decades when our manpower was supplemented by a steady flow
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of trained men from abroad-technicians as well as professional
men-this aspect of our educational system perhaps represented an
appropriate compromise in relation to the nation's need. There
are many indications, however, that a re-appraisal is now in order.

One of the most significant developments in this connection
during recent decades has been the rapid growth of graduate educa-
tion, not only in engineering, but also in the physical sciences. This
system has provided us with a small but steadily increasing flow
of well-educated professionals in engineering and may well repre-
sent the most important contribution of engineering education
during these decades. The maintenance and enlargement of this
group would appear to be one of M.I.T.'s most important missions
in connection with the manpower situation. Many of our most
gifted students in engineering now proceed to the Doctorate, matur-
ing professionally through participation in teaching, research, and
outside industrial activity.

This expansion of graduate education in engineering could hardly
have taken place without the parallel growth of sponsored research
in the universities. The fundamental importance of this is clear
when it is realized that the preponderant majority (about 95 per
cent) of graduate students get some financial aid, either in the form
of fellowships, grants, or positions as assistants. These financial
implications, however important, have tended to overshadow the
deeper significance of this development; the vital truth is that
mature research and professional activity are indispensable ingre-
dients of education and professional development in engineering.
Not all sponsored research has been conceived broadly enough
to play this role in the best manner, but taken as a whole, the
sponsored research program of the modern era has aided im-
measurably the growth of professional education in engineering.

One of the most important aspects of graduate engineering
education concerns the problem of recruitment of staff. On the
whole, we have been able to cope successfully with specific issues
that have arisen during the year in relation to this problem, but
the trends apparent give deep reason for concern. Our ability to
keep the outstanding men on our staff in the future depends not
only on the possibility of further improvements in staff salaries but
also-and perhaps to an even greater degree--on the continued
possibility of providing challenging opportunities to our young
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staff for creative work, both within and outside of the Institute.
A devotion to teaching is one of the prerequisites for success on our
faculty, but teaching alone cannot provide sufficient intellectual
stimulus for the vigorous professional man.

While many sections of American industry display wisdom and
statesmanship in their approach to this problem, the fact remains
that we are subjected to steadily increasing pressure from industrial
enterprises which hope to entice our best men to their ranks. So far
we have been surprisingly successful in meeting this pressure, but as
the manpower situation in engineering grows more acute and in the
absence of a letup in the inflationary trends of our society, our con-
tinued success in this respect seems far from assured. There are
reasons for fearing that the competitive self-interest of many of our
industries will render them unable to resist the temptation to con-
sume the seed corn, which is represented by our young teachers
and graduate students. Our only hope is to become really competi-
tive with industry in the total inducements we can offer the pro-
fessional teacher on our staff.

In recent years engineering education at the graduate level has
been characterized mainly by emphasis on applied science adjusting
itself to our academic traditions. To what extent such advanced
education should become more professional in nature, with more
emphasis on engineering practice than on applied science, has been
much debated during the year. The various fields in engineering
show marked differences in this respect, electrical engineering and
metallurgy leading in their close association with the physical
sciences.

In the meantime, a liberalization of the undergraduate cur-
riculum has occurred, even in engineering. This process has taken
place to a varying degree in many engineering institutions. It in-
volves a strengthening of the fields of science, the humanities, and
the social sciences, accompanied by a corresponding reduction in
the content of specialized fields of technology. It has found ex-
pression in the Report on Evaluation of Engineering Education
issued in 1955 by the American Society of Engineering Education
and in the report entitled, "General Education in Engineering,"
issued in 1956 by the same society.

It is certain that these tendencies will continue to influence the
underlying philosophy of engineering education, and it is clear that
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they will have a profound effect on the type of conscious plan-
ning which can be made within an entity like the School of
Engineering at M.I.T. These problems have indeed precipitated
within the School a searching review of its aims, as well as an
attempt to forecast future developments. Our efforts represent the
first steps toward shaping the School into an organic entity,
wherein a climate of opinion is emerging for discussing and devel-
oping the answers to many urgent problems pressed upon us by
these trends. Until recent years the Institute as a whole, with its
entire Faculty, provided such a forum. As the objectives of the
various schools become more diverse, the problems peculiar to
engineering must increasingly find their treatment within the School
itself. These discussions will continue in the fall, and there is
clearly under way a deeper assessment of engineering education
at M.I.T.

By what precepts are we to develop the slowly emerging concept
of advanced professional education in engineering which is being
formed in the Graduate School? How can the engineering subjects
of the undergraduate school be enriched to serve, along with science
and the humanities, as a leaven of a general education appropriate
to the development of the leaders of the future? Where are the proper
boundaries in engineering education between applied science related
to technology and contemporary practice? How can we strengthen
the creative resourcefulness and imagination which are indispen-
sable to the vigorous industrial activity of our country? How can we
strengthen our competitive position in the recruitment of outstand-
ing men for our staff in the face of increasingly insistent competition
from industry? These and a host of other problems are being
attacked by the staff of the School, and the coming years are certain
to yield significant developments.
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II. THE YEAR IN ENGINEERING

The School of Engineering is made up of a series of strongly
cohesive departments, each forming an organic entity with a
relatively long history and with traditions partaking to some degree
of those of the field of engineering which it serves. This is a matter
of strength and a source of pride, and as indicated above, new
developments are under way for the handling of issues of broader
scope. In the meantime, the individual departments continue to
show remarkable initiative in their respective fields. They are all
searching for a more effective interpretation of their educational
mission, but the means employed show a wide variety.

Several major decisions affecting the structure of the School have
been made during the year.

Meteorology is but one of the several sciences dealing with our
physical environment. Many major problems of the peaceful
world, such as adequate supplies of fresh water and of food, depend
for their solution on many interrelated aspects of the physical
environment. We hope to develop here at M.I.T. a closer integration
of all the earth sciences. The Departments of Meteorology and of
Geology and Geophysics will form the nucleus, and co-operation is
anticipated from neighboring institutions in such areas as
oceanography. To facilitate the administrative aspects of such co-
operation and in recognition of the increased emphasis on theoretical
studies, the Department of Meteorology, under Professor Henry G.
Houghton, was transferred from the School of Engineering to the
School of Science as of July 1, 1956. The report of this Depart-
ment, therefore, appears for the last time under the School of
Engineering.

Following the appointment of Professor John T. Rule as Dean of
Students, the Section of Graphics, hitherto an independent service
unit attached to the School of Engineering, has been transferred to
the Department of Mechanical Engineering and has become the
Graphics Division under the supervision of Professor James B.
Reswick. The activities related to freehand sketching and graphic
arts have been taken over by the School of Architecture. While no
major change of emphasis in the program of Drawing or Descriptive
Geometry is contemplated for the immediate future, the role of this
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component of engineering education will be carefully reviewed.
Professor Rule leaves the Section of Graphics after seventeen years
as its head, in which capacity he has contributed very effectively to
the maintenance of the intellectual content of this discipline.

The students now enrolled in the Courses in General Science
(IX-A) and General Engineering (IX-B) will be encouraged to
complete their present programs, but no new registration in these
courses will be accepted beginning with the Fall Term of 1956.
With the broadening of the undergraduate curriculum at the
Institute, the activities and objectives of these programs will be
transferred to the respective departments of the Schools of Engineer-
ing and Science. Some of these objectives will undoubtedly be
fulfilled by the new Course XXI. Through the Undergraduate
Policy Committee, the Faculty will be asked to consider the
authorization of an undergraduate degree without specification.
We are aware that such programs will generally fall outside of the
present system of accreditation of the Engineers' Council for
Professional Development.

FACILITIES

Improvement of facilities in the School of Engineering continued
during the year, though adequate housing of much of our research
still continues to be a problem. The Dynamic Analysis and Control
Laboratory and a large section of the activities of the Insulation
Research Laboratory are still housed in temporary quarters in
Building 20. With the completion of the Compton Laboratories,
a segment of the Research Laboratory of Electronics will be
adequately housed, but much work must be continued in Building
20. The Department of Electrical Engineering is in need of
additional office space for its expanded staff and larger facilities
for meeting and communicating with its large body of staff and
students.

NUCLEAR REACTOR

The most significant addition to our facilities was the start of the
construction of a nuclear reactor to serve the activities in nuclear
engineering in the Chemical Engineering Department.

M.I.T.'s two principal purposes in building the reactor are to
advance the Institute's program of graduate education in nuclear
engineering and to make possible a varied program of research in
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M.I. T.'s nuclear reactor, with extensive facilities for research in many
technological fields, will be completed early in 1958. Typical of its unusual
facilities will be the medical treatment room (in the small drawing) made
possible by a grant of the Rockefeller Foundation.
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this field. In order that the reactor might fulfill its high promise
as a research and teaching tool, it was necessary to choose a site
close to the campus and to the medical and industrial center of
metropolitan Boston. Studies which have been under way since the
spring of 1954 have indicated that a heavy-water moderated reactor,
using enriched U-235 as fuel, would provide the best combination of
the attributes of safety and usefulness for the Institute's needs. The
reactor now being built will be similar in principle to that developed
at the Argonne National Laboratory, which has been in operation
for a number of years. It will operate at a power of 1,000 kilowatts
but will not be of the power-plant type. At the design power level of
1,000 kilowatts, the reactor is expected to develop a maximum flux
of about 1.5 x 1013 thermal neutrons per square centimeter per
second.

With this relatively high flux, the large number of experimental
openings, and the versatility provided by the number of alternative
positions in which the irradiations may be carried out, the reactor
will provide facilities without equal for the type of research programs
which can be undertaken at a university. The usefulness of such a
reactor has already been confirmed by the degree of interest the
design has aroused in companies who have seen the plans and among
the foreign representatives who have visited the Institute.

The total cost of constructing the reactor and the building to
house it is estimated at about $2,400,000. More than half of this sum
has been generously contributed by alumni and corporate friends of
M.I.T. in connection with the memorial laboratories honoring
Dr. Karl Taylor Compton. Financing of the reactor has also been
assisted by welcome grants of $250,000 from the Rockefeller Founda-
tion to defray the cost of the medical therapy facility, and $500,000
from the National Science Foundation.

Ground was broken for the reactor building on June 6, 1956, with
final design and construction being undertaken by A. C. F.
Industries, Inc. It is expected that the facility will be in operation
in September, 1957.

Professor Manson Benedict of the Department of Chemical
Engineering is in charge of the entire nuclear engineering program.
Dr. TheosJ. Thompson, who directed the construction of a research
reactor at Los Alamos for the Atomic Energy Commission before
coming to M.I.T. as Associate Professor of Nuclear Engineering,
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is in charge of the reactor construction and design. He is assisted in
this wbrk by Thomas Cantwell, Research Associate. Operation of
the reactor will be the responsibility of the Nuclear Engineering
staff of the Chemical Engineering Department, with a reactor
supervisor in charge of normal operation. A full-time radiological
safety officer will be employed, reporting to Dr. Harriet L. Hardy of
the Institute's Occupational Medical Service.

PERSONNEL

Several significant honors have been awarded to staff members of
the School of Engineering during the year. Professor Raymond L.
Bisplinghoff of the Department of Aeronautical Engineering
delivered the Nineteenth Wright Brothers Lecture before the Insti-
tute of the Aeronautical Sciences. Professor Charles S. Draper was
awarded the Navy Distinguished Public Service Award for the
development of a long-range navigation system. Professor John R.
Markham and Professor C. Richard Soderberg received the Excep-
tional Service Award of the United States Air Force, the former
for his many outstanding contributions to the field of aeronautics,
and the latter for his service to the Air Force in the development
of jet propulsion.

Professor H. Guyford Stever completed his service as Chief
Scientist of the United States Air Force and returns to duty at the
Institute in September as Associate Dean of the School of Engineer-
ing. Professor Stever plans to divide his time between his new
position and activities in the Department of Aeronautical
Engineering.

Professor Manson Benedict of the Department of Chemical
Engineering was elected to the National Academy of Sciences, being
the ninth member of the School of Engineering so honored and
the third member of his Department. Professor Walter G. Whitman
returned in January, 1956, after having served with distinction as
Secretary-General of the International Conference on the Peaceful
Uses of Atomic Energy, held under United Nations auspices in
Geneva during the summer of 1955; he is currently President of
the American Institute of Chemical Engineers. A paper by
Professor Antoine Gaudin of the Department of Metallurgy pre-
sented at the Geneva Conference and two others presented jointly
with Reinhardt Schuhmann, John Dasher, and Robert Macdonald

80 at the annual meeting of the American Institute of Metallurgical
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Engineers in February, 1956, constitute the first full disclosure of
principles and details of technology in the hitherto secret field of
uranium extraction. The information covers the work done at
M.I.T. since 1943 and that done elsewhere by development of
processes initiated here. A $1 billion-a-year industry now uses these
developments. Professor Herbert H. Uhlig served as President of the
Electrochemical Society and Professor Richard H. Bolt of the
International Commission on Acoustics during the year.

The School of Engineering has this year actively continued its
program of staff exchanges and visiting professorships. (Some of
these activities are reported under the respective departments
below.)

Dr. William R. Hawthorne, Hopkinson and Imperial Chemical
Industries Professor of Applied Thermodynamics at Cambridge
University, England, has served with distinction as the first
Jerome Clarke Hunsaker Professor of Aeronautical Engineering,
contributing inspiration and leadership for seminars and courses
in the fields of fluid mechanics, thermodynamics, and aircraft
propulsion. While here he also cooperated with the Department of
Meteorology in a series of seminars on hurricanes. Dr. Hawthorne
presented the first Minta Martin Lecture, "The Aerodynamics of
Aircraft Engines," which was well received at M.I.T., the Uni-
versity of Maryland, the California Institute of Technology, and
the Case Institute of Technology.

I. Edward Garrick, Head of the Dynamic Loads Division of the
Langley Aeronautical Laboratory of the National Advisory
Committee for Aeronautics, has accepted the Hunsaker Professor-
ship for the 1956-57 academic year. Mr. Garrick has a long record
of outstanding achievement in aerodynamics and aircraft structures
and will lead advanced research and seminars in the aerodynamic
and structural problems associated with modern aircraft.

Dr. George Wesley Dunlap, Manager of the Instrument and
Nuclear Radiation Engineering Department at the General
Electric Company, served as Visiting Webster Professor of Elec-
trical Engineering for the academic year. Dr. Claude Elwood
Shannon, Research Mathematician of the Bell Telephone Labora-
tories, joined the staff in January as Visiting Professor of Electrical
Communications and will remain until January, 1957. Dr. Shannon
was elected a member of the National Academy of Sciences and
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a Fellow of the Institute of Radio Engineers. Both men have made
important contributions to the Department, not only in their
specialties but also through their wise counsel on broad issues of
education.

Dr. Knox Millsaps of the Air Force Research and Development
Command was Visiting Professor of Applied Mechanics in the
Department of Mechanical Engineering and made valuable con-
tributions to the teaching and research program of that Depart-
ment. Professor Ascher H. Shapiro is returning in the fall after a
year at Cambridge University where he took over the duties of
Professor Hawthorne. Professor Chihiro Hayashi of the University
of Kyoto, Japan, spent the year as Guest of the Department of
Mechanical Engineering, giving an advanced course in non-linear
vibrations. ProfessorJohn A. Hrones was on leave of absence during
the Spring Term, traveling through Europe. There were other
exchanges of junior staff members, and more are planned for next
year.

Many of the School's Faculty served on professional committees,
as guest lecturers, and as advisers to government and industry;
these assignments, many of them substantial honors to our staff,
are too numerous to be listed here.

AERONAUTICAL ENGINEERING

In aeronautical engineering the emphasis is upon a close asso-
ciation of staff and students with a large and varied program of
research and development, sponsored mainly by the armed forces.
The leaders of the Department take an active part in the nation's
aeronautical developments, creating an environment of combined
engineering and science which is a source of inspiration to the stu-
dents. The undergraduate enrollment is relatively small; the grad-
uate enrollment is increasing, and the Department performs an
important mission of education in aircraft specialties for officers
of the United States Air Force.

By encouraging research in all the fundamental fields of aero-
nautics, we achieve cross-fertilization of knowledge among various
groups and individuals. This process provides a well-integrated and
creative environment of combined science and engineering that
in turn provides inspiration for students. For example, sponsored
research by the Fluid Dynamics Research Group and the Naval
Supersonic Facility has resulted in reports describing advanced
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work in aerodynamics. The material of these reports has been
used for publications, then as subject matter for graduate courses,
and finally as a regular part of undergraduate teaching. A very
important result of this pattern of operation is that the cur-
riculum is kept alive and up to date and is well presented by
enthusiastic instructors.

Seven sections within the Department carry on sponsored re-
search activities: the Fluid Dynamics Research Group, the
Aeroelastic and Structures Research Laboratory, the Wright
Brothers Wind Tunnel Facility, the Naval Supersonic Laboratory,
the Aerophysics Research Laboratory, the Gas Turbine Laboratory
(supervised by Professor E. S. Taylor but actually in the Mechani-
cal Engineering Department), and the Instrumentation Laboratory.
During the 1955-56 academic year these activities provided signifi-
cant educational experiences and employment for thirty full-time
research assistants, seventy-eight part-time students, and thirty-
seven cooperative students from Northeastern University. Of
these, seventeen full-time research assistants and five half-time
assistants were drawn from the Department's graduate students.
Thus sponsored research in the Department provided a source of
financial aid to over 50 per cent of its graduate students and from
the standpoint of thesis assistance gave more or less direct help to
substantially all the men who received advanced degrees.

During the past year three books were published by members of
the Department. In addition, work done in the Department led to
forty-nine publications in technical journals and 121 limited-

distribution reports, the majority of which were classified.
The Cooperative Course in Aeronautical Engineering has con-

tinued to provide an excellent opportunity for students to gain
experience in the industrial applications of science and engineering.
The men in the program are enthusiastic about the cooperative
work, and the percentage of the sophomore class electing this
course shows very little change from the corresponding figure for
last year-about 30 per cent. Aircraft companies continue to show a
lively interest in the Cooperative Course men and would gladly
accept twice the number of students if they were available.
During the past year the Douglas Aircraft Company of Santa
Monica, California, and the Sandia Corporation of Aibuquerque,
New Mexico, have joined the cooperating companies, which already
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included Lockheed Aircraft Corporation, North American Aviation,
Inc., Northrop Aircraft, Inc., and Republic Aviation Corporation.

The subjects given in the Aeronautical Engineering Department
are always in a state of flux in the sense that they are continuously
subject to revisions in order to keep them abreast of aeronautical
science, rapidly pushing into regions that require considerable
extension of scientific knowledge without permitting the abandon-
ment of any already familiar principles. Essential knowledge is
now being generated so rapidly that new material must be inte-
grated into regular subjects long before it is covered in textbooks
or even authoritative articles. This process can be effective only
if the teachers themselves are working on, or are intimately
associated with, research encompassing the most recent advances
within the field.

The goal of the Department, as far as the undergraduate
curriculum is concerned, is to provide education deep enough
in science and broad enough in practical applications for graduates
to develop either in the direction of engineering or in the
direction of research. The responsibilities of an aeronautical
engineer today demand a scientific background which includes
the knowledge necessary to provide a fundamental understanding
of four basic areas: aerodynamics, structures, propulsion, and con-
trol. These areas involve differing admixtures of such basic
sciences as fluid mechanics, thermodynamics, statics, rigid body
and non-rigid body mechanics, metallurgy, and the chemistry of
combustion-all of which require the use of applied mathematics.
In addition to basic understanding, students are required to achieve
an ability for integrating into a well-balanced flying vehicle the
physical components needed to meet the requirements of these four
functions. Bachelor's degree men should have a clear understanding
of the meaning of their responsibilities and have the scientific
knowledge and technical skill necessary to fulfill their accepted
obligations. Supplementing the undergraduate program, graduate
work in aeronautical engineering provides advanced education
for men wishing to broaden and deepen their knowledge of the
field. The curriculum in this connection is strongly dependent on
information currently being generated by research and on the
availability of research facilities for creative thesis work.

Student activities outside the classroom form an essential part
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of the education of aeronautical engineering students, and Faculty
advisers are active in drawing students into closer contact with
their teachers. Professor Holt Ashley is adviser for Sigma Gamma
Tau and for the Honors Group. The individual meetings of these
two groups provide a very effective means of communication.

During the past year the student chapter of the Institute of the
Aeronautical Sciences, with Professor James W. Mar as adviser,
has been more active than ever. Its 100 members represented almost
a 300 per cent increase over the previous year. Meetings were held
monthly; at two of these, engineers from Boeing and Lockheed
presented interesting discussions of current aeronautical problems.
Faculty members of the Department who had spent a portion of
their summer at aircraft companies spoke on their experiences. A
highlight of the year's activities was an all-day trip to the
Sikorsky Aircraft Division of the United Aircraft Corporation.
About thirty-five members enjoyed a well-planned tour of the
company's facilities. The group was also represented at the North-
eastern Conference of student chapters, where five M.I.T. papers
were presented.

Professor Bisplinghoff acted as adviser for the Aeronautical
Engineering Society, which has a long history of strong activity
in building and using gliders and in flying private airplanes.
Professor Elmer E. Larrabee performed a similar function for the
Model Aircrafters. During the past year both the Society and the
Model Aircrafters lost working space on the campus and for this
reason were severely handicapped in retaining enthusiasm among
the students. We hope that in the future facilities can be provided to
stimulate a return of interest in these worth-while activities.

CHEMICAL ENGINEERING

The Department of Chemical Engineering, one of the oldest and
most distinguished in its field, gains strength through its intimate
association with major industrial enterprises. Although the emphasis
on graduate education and research is strong, the Department
presents a balanced picture of undergraduate and graduate enroll-
ment. The emphasis on sponsored research, particularly for the
government, is moderate, the major support coming from industry.
Graduate study is supported to a large degree by fellowships and
grants. The School of Chemical Engineering Practice is an important
part of the tradition in that field.
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The undergraduate phase of the year's activity was stimulated
by an unusually large and capable senior class, notable both for
scholastic interest and for leadership in student affairs. While there
is a certain fortuitousness about the quality of any specific class,
we sense that the changing pattern of undergraduate life and
curriculum at M.I.T. and greater selectivity in admissions may be
showing their effect in the caliber of chemical engineering seniors.

The introduction into the sophomore year of two professional
subjects which had previously been given to juniors-one in each
term-was a distinct innovation. This was effected by transferring
Applied Mechanics from the second to the third year. We feel that
professional attitudes and interest have been helped by this move
and were pleasantly surprised to find that the sophomores were
prepared to handle the work.

Graduate school enrollment reached an all-time high, primarily
because of the rapid growth in nuclear engineering. Interest in this
field is intense, and the expanding program now attracts students
from various undergraduate disciplines who wish to pursue their
graduate specialization in areas of nuclear technology. The addition
of Professor Melville Clark brought added competence in reactor
physics to the teaching staff under Professor Benedict. The
important development of a nuclear reactor has already been
mentioned elsewhere in this report.

The schedules for operation of the Chemical Engineering Practice
School and the Engineering Practice School at Oak Ridge were
modified this year in a move to free the students' time for summer
employment. The beneficial effects of this and other minor
adjustments are already evident, and it appears that a marked
expansion of Practice School activity lies just ahead.

The Department's research program is directed primarily toward
the development of promising young men who are pursuing work for
the doctorate. Its opportunities to support these men in their thesis
research come from several sources. More than one-third hold
fellowships supplied by industrial concerns, with little or no restric-
tions on the subject of the thesis. About one-third are supported by
contract funds, either from government or industry, which allow
considerable freedom in the selection of topic and the method of
pursuing it. National Science Foundation fellowships care for an
increasing number of men. The varied nature of financial support

I
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provides a healthy degree of stability and of flexibility. Efforts will
be made next year to develop similar support for thesis research in
the area of nuclear engineering.

The industrial use of beds of fluidized solids as heterogeneous
chemical reactors has grown rapidly in recent years. An extensive
research program is being carried out to determine the character-
istics of such units as chemical reactors in comparison with the older
fixed bed type. The results indicate that there is a rapid mixing of the
fluidized solids throughout the bed, resulting in a very uniform
temperature, but that the mixing of the fluidizing vapor is slow.
The vapor passes through the solid both by flowing in the interstices
between the solid particles and as "bubbles," regions of low solid

concentrations. The "bubbles" pass rapidly through the bed and

account for most of the gas flow in normal operation. While there is
some solid in the "bubbles," in most cases it is not sufficient to carry
out the desired vapor-solid reaction, and transfer between the
"bubbles" and the surrounding solid is necessary for effective
operation. The results indicate that, depending upon the rapidity of

the chemical reaction at the solid surface, the limiting rate factor
can be the rate of vapor transfer in and out of the "bubbles," the

rate of the chemical reaction at the solid surface, or a combination
of the two. Based on these concepts idealized models of the action of
a fluidized bed have been developed which explain and correlate
many of the observed results. Present work is emphasizing the rate of
transfer of the vapor between the "bubbles" and the dense
fluidized solid surrounding it.

The Fuels Research Laboratory of the Department has support
from three contracts in the field of high-output combustion.
Research projects include model studies of ramjet combustion, the
quenching of extreme-temperature combustion products to deter-
mine enthalpy, the effect of gas recirculation on combustion prog-

ress, the effect of pressure on the gaseous radiation from combustion
products, and the reaction kinetics of a well-stirred reactor. In the
last of these fields, involving the study of a spherical combustion
chamber with central feed, differences in combustion rate have been
found between two stoichiometrically and thermally identical but
chemically different fuels, indicating that chemical rate is
significant in limiting the process. However, other experiments
indicate that mixing resistance has not been completely eliminated
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even with the violent mixing accomplished by sonic feed through
eighty separate holes. The order of the reaction has been found
to lie much nearer one than two.

The staff has participated actively in professional and public
affairs. Professor Glenn L. Williams was in charge of the Interna-
tional Combustion Symposium held at Yale University during the
summer of 1956. In the course of the preparations he has been abroad
for planning sessions with European colleagues and has arranged for
participation in the Symposium by Russian scientists. Mr. Thomas
Mix, who will direct the Oak Ridge Practice School next year,
received the Karl Taylor Compton Prize awarded to a graduate
student for service to the M.I.T. community.

On February 10, 1956, Dr. Ernst A. Hauser, Professor of Chemical
Engineering and an internationally known authority on colloid
science, died suddenly. Dr. Hauser was non-resident Associate
Professor of Colloid Chemistry at M.I.T. from 1928 to 1931 and
became resident Associate Professor of Chemical Engineering in
1935. He was promoted to full professor in 1948. During his years on
the staff he contributed much to the activities of the Chemical
Engineering Department and also to the Quartermaster Corps
during World War II.

CIVIL AND SANITARY ENGINEERING

The Department of Civil and Sanitary Engineering in the present
epoch is noted for its effort to advance professional aspects of
engineering education, particularly through early indoctrination of
young students in civil engineering problems. The balance between
undergraduate and graduate enrollment is reasonably satisfactory
and the participation in sponsored research moderate but varied.

During the year a pilot second-year subject, Civil Engineering
Projects, was offered as a step toward investigating the feasibility of
the vertical system of engineering education. Three major planning
projects, each sub-divided into a series of shorter problems, were
developed by the students in this subject. Each assignment aimed to
place the student in a position where his technical knowledge and
analytical ability, while indispensable, were nevertheless an
insufficient base for the total solution to the situation and therefore
required the support of imagination and judgment. In this manner
an effort was made to stimulate what might be thought of as a
balanced mental development of the students in which imagination
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and judgment are placed on a comparable level with the more exact
processes of thought. The first year's experience with this approach
to engineering education was distinctly encouraging, and a
continuation-with certain modifications-is contemplated with
enthusiasm for next year.

The Department has maintained its high level of research during
the year. The Division of Building Engineering and Construction,
together with the Department of Architecture, is designing and
constructing a plastics "House of Tomorrow" under the sponsorship
of the Monsanto. Chemical Company. Structural shape and archi-
tectural design have gone hand in hand, and a great deal of
pioneering in structural design has been made necessary by the
relatively new and untried structural properties of the materials.

The replacement of soaps by synthetic detergents has led to a
solution of housewives' problems in hard-water areas but has given
rise to several problems in the fields of water and sewage treatment
and stream pollution control. Research is being carried out in the
Sedgwick Laboratories of Sanitary Science on the effects of these
detergents on the unit operations of treatment processes and the
natural purification of streams. Biochemical unit operations have
been shown to be most seriously influenced in terms of foaming and
inability to destroy the detergents. The reason lies in the differences
in molecular configurations of soaps made from fatty acids and
the alkyl-benzene-sulphonate detergents. Extensive research has
shown that acclimation of organisms to some detergents can provide
adaptive enzymes to fit the specific molecular configurations and
thus accelerate the oxidation process. Molecular engineering is the
key to this research which may lead to the development of new or
different detergent materials for the soap industry. The primary
specifications for these new products will be a molecular configura-
tion which will fit the enzyme patterns of microorganisms available
to the sanitary engineer in the design and operation of biochemical
unit operation in waste treatment processes.

The Structures Division, in cooperation with the Orthopedic
Service of the Massachusetts General Hospital, has been studying
engineering factors involved in lower-back pain, a major cause of
which is believed to be the development of a lumbar disc lesion
or a failure of the disc between two vertebrae of a spine. The primary
effort has been to establish certain mechanical strength character-
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istics of typical lumbar discs by themselves and in combination with
the adjacent vertebra, by purely mechanical tests performed on a

section removed at autopsy from recently deceased persons as well
as on specimens from both normally healthy individuals and those
showing various stages of degeneration of the lumbar discs.
Medical portions of the project have been under the supervision
of Dr. Joseph Barr of the Massachusetts General Hospital.

In December the Department suffered a major loss in the death of
Professor Donald Wood Taylor, who had been head of the Soil
Mechanics Division since 1938. His high character and scholarly
attainments had won him undeniable recognition in the field of soil
mechanics, where he stood among the leaders of the country.

ELECTRICAL ENGINEERING

Electrical Engineering is the largest department of the School and
has an ever-increasing enrollment in both undergraduate and
graduate activities. The Department continued with the develop-
ment of its new curriculum, and this June it graduated the second
class that had studied under the revised program. In spite of the
widespread, even international, enthusiasm for the character of the
new course content, the Faculty intends to review continually the
organization of the various subjects and to increase its skill in the
presentation of the new material. Members of the Faculty have
reported fully and freely on the results of this academic program
in professional journals and in panel discussions before professional
societies during the past year.

With the leveling off of the effort devoted to revising the core
curriculum, the Department set out to develop numerous senior
elective and gra'duate subjects to be offered in the academic year
1956-57. The planning of these new advanced subjects was
conducted by an ad hoc committee under the direction of Professor
Peter Elias. The development of the subjects of instruction offered
to non-electrical students has continued under the direction of
Professor Thomas F. Jones.

Student interest in electrical engineering continues at a high level,
with the number of sophomores and freshmen approaching 25 per
cent of each class at the Institute. Expansion of the teaching
laboratory facilities and the training of junior staff to make
possible first-rate instruction to the 200 that this registration entails
has been aggressively pursued. The total load on the Department
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continues to be heavy.

The Cooperative Course (V1-A) graduated its one-thousandth
student in September, 1955. With the admission of the International
Business Machines Corporation to the program, the number of
cooperating companies has been increased to ten.

During the past year, members of the Faculty published three
books, edited a special issue of the Transactions of the Institute of
Radio Engineers, and published approximately one hundred manu-
scripts in technical journals together with some twenty limited-
distribution unclassified reports. During the summer of 1955, the
Department offered five special summer conferences. Five students
from the Department were awarded Fulbright Fellowships for the
academic year 1956-57.

Graduate student and Faculty research maintained its vigorous
tempo. The jealously nurtured partnership relation that exists be-
tween Faculty and graduate students in advancing the frontiers
of knowledge through teaching and research continues to be a
significant factor in attracting top-flight students and junior staff
to the Department. Sponsored research projects undertaken by the
Department supported wholly or in part the education of some
200 students. The close interaction between sponsored research and
advancement of the educational program is noteworthy and is
exemplified by the situation in the new area of control and con-
version of energy. Five years ago, research in the then-known power
field was substantially non-existent, whereas current research in
the area of aircraft electrical systems sponsored by the Air Force
and directed by Professors David C. White and Alexander Kusko
has led to the completion this year of three doctorate theses, two
master's theses, several bachelor's theses, and the presentation of
three professional papers before the American Institute of Electrical
Engineers. The environment and enthusiastic tempo of creativity
resulting from this research were reflected in the achievements of
of Professor White and his group in the development of a senior
core subject, Electric Power Modulators. Even though this new
and somewhat revolutionary material was offered to undergrad-
uates for only the second time, a new generalized machine has
been developed as a laboratory tool for the purpose of teaching
the unified and more general concepts of rotating electrical
machine evolution and operation. The work has been discussed
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with numerous educators, and the new approach to the machinery
plus the new laboratory equipment has generated considerable
interest in other universities. Staff and graduate student interest
and activity in this area is continuing to expand, and additional
research work is being instigated in the area of electrical energy
conversion techniques for vehicles flying at high altitude with high
Mach number. A basic long-term research program seeking revolu-
tionary new electrical systems is also being explored.

Our education and research program in the field of switching
circuits, under the leadership of Professor Samuel H. Caldwell,
received new vigor through a grant from the Westinghouse Electric
Corporation. This grant provides support for additional labora-
tory assistance and for the acquisition of modern switching com-
ponents and measurement equipment. These improved facilities
are enabling us to provide more challenging experimental problems
for students of switching theory and to support thesis research in
areas important to high-speed computation and automatic control.
The Franklin Institute awarded the Levy Medal in October, 1955,
to Dr. David A. Huffman for a paper based on his doctorate
research in this field.

The High Voltage Research Laboratory, under the direction of
Professor John G. Trump, has continued its investigations of the
properties of high-energy electrons and X-rays and their applica-
tion to medicine. These applications include, in cooperation with
the Lahey Clinic of Boston, the two-million-volt deep-tumor X-ray
therapy and the direct treatment of superficial malignant lesions
with high-energy electrons. In cooperation with several other medi-
cal groups, further progress has been made on the sterilization of
a human tissue obtained at autopsy for banking and subsequent
surgical use; several hundred sections of aorta, femoral arteries,
and other structures are now being electron-sterilized for more
than a score of hospitals. Progress has been made on the inactiva-
tion of the hepatitis virus which occasionally constitutes a serious
medical problem in pooled blood plasma.

The basic physical studies in the High Voltage Research Labora-
tory have emphasized: (a) the production of beams of high energy
positive and negative ions for use in accelerators for nuclear
physics; (b) the basic electrical processes which affect the voltage-
insulating properties of high vacuum; and (c) new techniques for
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producing high vacuum in accelerating systems. Dr. Lars Beckman
of the Royal Institute of Technology at Stockholm, Sweden, has
been guest scientist in the laboratory during the year.

The Laboratory for Insulation Research, under the direction of
Professor Arthur R. von Hippel, assumes more and more the role
of another strong interdepartmental link between science and
engineering in the important area of materials research. Its broad
approach to synthesizing materials of prescribed physical or
electrical properties, and to controlling phenomena by an under-
standing of their molecular causes has found wide recognition.
A new senior elective subject, Molecular Engineering, has been
offered; the course was also given as a Special Summer Program
in August, 1956. An interdepartmental graduate subject, Insulators,
Semiconductors and Metals, is already well established.

Under the joint direction of Professors J. F. Reintjes and George
C. Newton, Jr., the research program of the Servomechanisms Lab-
oratory underwent major changes. Several major projects were
brought to a successful conclusion. The analogue computer which
has been under development for Lincoln Laboratory for the past
three years has been completed, and field tests showed highly
satisfactory performance. Automatic control of machine tools by
numerical means, a technique pioneered in the Laboratory, is
now being widely adopted by industry, and during the year mem-
bers of the numerical-control group terminated their association
with the Laboratory in order to set up a private facility for manu-
facturing numerically controlled director systems. With the termina-
tion of these activities, the Laboratory is intensifying its efforts in
other areas of computation, data-processing, and instrumentation. A
study of the aerodynamic equations of modern aircraft with a view
toward optimizing the design of computer systems used in operational
flight trainers is currently under the direction of Professor
Newton. The analogue-digital instrumentation program initiated
two years ago is attracting the attention of industrial groups work-
ing in the area of data processing. A one-week Special Summer
Program in Analogue-Digital Conversion Techniques was organized
by Professor Alfred K. Susskind in response to the many requests
for information concerning these techniques. Research in the utili-
zation of general-purpose digital computers for the reduction of
data secured from digital instrumentation systems continues, with
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emphasis upon methods of improving communication between the
human operator and the computer. Computer-component research
in the areas of magnetics and servos is going forward under the
guidance of Messrs. Paul Johannessen and James F. Kaiser.
A program of research directed toward employment of modern
materials and devices in electromagnetic-radiation detection
systems is under the direction of Professor Reintjes.

In recognition of its outstanding scientific and educational
contributions in the field of automatic control, the Servomechan-
isms Laboratory was cited by the Associated Industries of Massa-
chusetts at its Fortieth Anniversary Meeting in October, 1955, and
was awarded an appropriate plaque.

The National Geographic Society has given Professor Harold E.
Edgerton's Stroboscopic Laboratory the funds to build electronic
flash cameras and associated equipment to attempt to photograph
the deepest known spot in the ocean. This effort is contemplated
for the fall of 1957, at the Challenger Depth near Guam. The proto-
type camera and sonar equipments were scheduled for trial in
the Atlantic near Libreville, Africa, during the summer of 1956, at a
depth of about 20,000 feet. Captain Jacques-Yves Cousteau of the
French scientific vessel "Calypso" collaborates closely with
Dr. Edgerton in this work.

The Analytical Engineering Group of junior staff and graduate
students supervised by Professor William K. Linvill has continued
research on dynamic transportation and allocation problems under
the sponsorship of a grant-in-aid from the Union Carbide and
Carbon Corporation. The problem of determining the optimum
production, warehousing, and shipping schedule to supply a seasonal
demand of product at minimum cost has been solved. A computer
program for the Whirlwind I Computer has been set up which
uses the transportation method of linear programming to provide
an efficient means of solution. Theoretical research is continuing
with the investigation of a class of multistage allocation problems.
In addition to the work sponsored by Union Carbide and Carbon,
the group continued with its researches on various systems analyses
problems on behalf of Project Lincoln and the Office of Naval
Research in collaboration with the work of Professor Philip M.
Morse of the Department of Physics. The components research
group under Lincoln sponsorship has in process an investigation
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of thin film phenomena as elements in high-speed computing
machines.

The Department sponsors the Research Laboratory of Electronics
jointly with the Department of Physics, and the Acoustics Labora-
tory jointly with the Departments of Physics and Architecture.
Reports by the Directors of both of these laboratories-Dr. Jerome
B. Wiesner and Dr. Richard H. Bolt, respectively, both Professors
of Electrical Engineering-are submitted separately. Approximately
30 to 40 per cent of the research energies of the Faculty and
graduate students of the Department support these two inter-
departmental activities.

Professor Richard D. Fay, for twenty-eight years a member of
the Institute's research staff and Faculty and a specialist in acoustics,
retired on June 30 of this year. He will continue to lecture in the
Department of Electrical Engineering as professor emeritus.

MECHANICAL ENGINEERING

Mechanical Engineering, the second largest department of the
School, operates in a professional field of enormous extent, cater-
ing to almost all branches of industry. The Department has achieved
a good balance of research and education, enabling it to maintain
an unusually large junior staff with a rapid turnover. In this manner
it is performing a unique task of professional education.

During the calendar year 1955 the Department staff presented
seventy-two papers before professional societies and in professional
journals, in addition to technical reports in unpublished form.
Honors that came to them include the George Westinghouse Award
of the American Society for Engineering Education to Professor
Milton C. Shaw; an American Society of Mechanical Engineers
award to Professors James B. Reswick and Thomas P. Goodman
for their paper on the Determination of System Characteristics from
Normal Operating Records; and a Northwestern University Merit
Award to Professor Warren M. Rohsenow, an alumnus of that
institution.

During the year the Department lost three members of the staff
by death or retirement. Mr. Robert B. Cheney, who died suddenly in
August, 1955, had been with us as an instructor and later technical
instructor since 1939, completing thirty-six years of service.

Messrs. Dean A. Fales and Mayo D. Hersey had been on our
staff for many years, lately as research associates in the fields of
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automotive engineering and lubrication, respectively. Both, having
reached the age of sixty-five, retired from the Institute on July 1,
1956, but are continuing their professional activities elsewhere.

The Department awarded substantially the same number of
degrees (including graduate degrees) this year as last year, but the
senior class this year was much larger than last year's group. This,
however, does not represent a trend; next year's senior graduating
class will be smaller again. The number of graduate students regis-
tered on October 1, 1955, was 166 as compared to 119 the year before.
This is believed to represent a trend; our graduate class seems to
be increasing from year to year.

A new subject, Automation (2.782), was offered to seniors for the
first time. Another new subject by Professor S. Y. Lee covers
Instruments for Control Engineering.

During the summer of 1956 the Department offered nine Special
Summer Programs (out of a total of thirty-eight for the entire
Institute), thus making, as in previous years, a materially greater
contribution to this activity than that of any other Department.
The Programs deal with special subjects on a mature plane; they
usually are of two weeks' duration and are intended for an audience
of practicing engineers in the age group from twenty-five to fifty.
The subjects this year covered aspects of strain gages, vibration and
shock, wear, heat transfer, product design, control engineering, and
textile technology. With registration for these subjects often exceed-
ing 100, the Department's staff reached an audience of some 800
professional people. Such contacts enhance the prestige of the
Institute and provide a source of stimulation for the staff itself.

With one exception, noted above, the material facilities for teach-
ing are in good shape. The modernization of the Steam Laboratory,
proceeding on a five-year plan, continues satisfactorily. The base-
ment of the Laboratory has been completely rebuilt and is now
operating in its new form, giving opportunity for thesis investigation
to a large number of teams of students, graduate as well as under-
graduate, but principally the latter. The main floor is as yet
unfinished but is scheduled for modernization in the coming year.

For the past several years the Dynamic Analysis and Control
Laboratory under Professor John A. Hrones has been conducting a
program of research and development in the field of gas-operated
missile control systems, with the aim of replacing the presently used
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hydraulic systems by simpler and more reliable gas-operated
systems. In the early stages of the program, studies of systems
employing high-pressure air demonstrated that speeds of response
comparable to those obtained in hydraulic systems could be realized.
This work has been continued, employing products of combustion
in place of air. When high-energy fuels are employed, such systems
permit a drastic reduction in the size of the energy source for the
control system; alternatively, in some applications gas may be bled
directly from the propulsion system. During the past year designs
have been evolved for several control applications, and a proto-
type unit provides a maximum output of 1 1/2 horsepower with a
speed of response of 4 milliseconds. Hot-gas-operated systems can be
expected to provide superior operating characteristics in a multitude
of applications in high-speed aircraft and guided missiles. This work
was done largely by academic staff and has led to one doctor's thesis
and several master's theses.

In another Laboratory project Professor Robert W. Mann and
Sherman K. Grinnell have studied the characteristics of machinery
for supplying the small quantities of electric power for a short time--
measured in minutes-required for the control of certain missiles.
This study led to the conclusion that a solid propellant high-speed
partial admission gas turbine and generator was the practical answer
and that the dimensions and general appearance of the turbine must
be drastically different from steam and gas turbines in common use.
A.first turbine of very unconventional dimensions was designed,
built, and tested to satisfaction. With a four-inch diameter, the
turbine ran up to 60,000 rpm, and the blades were 0.1 inch high
and 0.25 inch wide, making the turbine rotor look substantially like
a rough surface. This is an example of the large changes any machine
can undergo if it is required to operate under very unconventional
circumstances. The electric generator is equally unconventional.
During the past year two additional units designed to special
specifications were built, successfully tested, and delivered to the
Navy's Bureaus of Ordnance and Aeronautics, which sponsored this
development. This work also was done mainly with academic
personnel and provided opportunity for several theses.

The rapid development in steam boilers during the last decade has
brought their operation above the critical pressure and temperature.
While in the past considerable research effort has been placed on
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heat transfer to fluids with essentially constant thermal properties,
only two studies have been made of the heat transfer in forced
convection to fluids with widely varying properties. These studies
were performed on water, which in passing near but above the
critical point affords a large and sudden change in specific heat and
gradual variations in thermal conductivity, viscosity, and density.
Because other fluids behave similarly, a study is now being made of
heat transfer to the organic fluids for which temperatures and
pressures just above the critical point are low enough to simplify the
design of apparatus. It is known that the convection heat transfer
process is drastically altered when the properties are changed, for
with a large temperature gradient from the wall to the center of the
tube, widely different thermodynamic states occur. The simpler
models for the correlation of forced convection data then break
down. A search for new flow models will accompany the taking of
data for the organic fluids, and correlations among all the data,
including that for water, will be sought. The project is under the
direction of Professors Warren M. Rohsenow and J. P. Barger, who
are working with the assistance of several graduate students.

METALLURGY
Metallurgy has the largest and most effective research program for

its size and in its field exerts a very significant influence, particularly
through its distinguished staff. During the year the amount of
fundamental research being done has continued its steady increase,
and graduate enrollment remains at a high level. Undergraduate
enrollment is still below the desired level, but some evidences of an
upturn are visible, although the premises for a major expansion do
not appear to be good.

The undergraduate curriculum in metallurgy has been completely
revised, and the new curriculum will go into effect next year. This
contains a required core of subjects in chemistry, physics, metal-
lurgy, and mechanical engineering and permits a wide selection of
elective subjects in the junior and senior years. It thus allows a
student in the Department to satisfy his interests in the specific
fields of metallurgy without sacrificing the breadth embodied in the
core curriculum. The new program has the further advantage of
permitting students to select subjects outside the field of metallurgy
and will thus appeal to interests in such fields as applied mechanics,

98 solid state physics, nuclear engineering, and other areas. The former
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division of the Course into two options has been eliminated in favor
of the new arrangement, which still permits a student to concentrate
in either of the two areas formerly specified, namely, general
metallurgy or mineral engineering.

The method of fluorescent X-ray analysis has been examined by
Professor J. T. Norton and his associates, and the absorption effects
which influence the accuracy of chemical analysis of alloys have
been studied. A microprobe method for the analysis of a very small
area of sample is under development. This general method of
chemical analysis is expanding rapidly and holds great promise as a
practical tool. Methods of analysis based on X-ray absorption have
also been shown to be capable of application to many types of metal-
lurgical problems and have been used for studies of solid state
diffusion.

Professor Nicholas J. Grant and his associates have demonstrated
the extremely great potential of sintered and extruded metal-metal
oxide alloys as high-strength, high-temperature materials. Such
materials are little affected by temperature and are highly resistant
to annealing effects and grain growth at elevated temperatures.
They constitute a new type of alloy of great potential in the develop-
ment of metals for use at high temperatures. Growing out of this
research was the material of the 1956 Annual Powder Metallurgy
Lecture of the American Institute of Mining and Metallurgical
Engineering by Professor Grant and Dr. Oliver Preston.

Another advance in powder metallurgy has been reported
recently by Professor John Wulff and Dr. Malcolm Basche. Their
studies of the kinetics of the process have shown that the so-called
recrystallization embrittlement of molybdenum is really due to the
solutionizing of contained carbides, oxides, or nitrides in commercial
molybdenum on the heating cycle and their precipitation in grain
boundaries and slip planes during cooling. This finding is of great
importance with respect to the use of molybdenum as a high-
temperature material for ordnance, nuclear, and gas turbine
applications.

METEOROLOGY

As reported last year, the Department of Meteorology is discon-
tinuing its undergraduate curriculum, except for the students cur-
rently registered. Suitable undergraduate preparation for a career
in meteorology is available in several of the other undergraduate
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curricula at the Institute, and undergraduates may continue to
elect certain subjects in meteorology in preparation for the graduate
professional courses. The abandonment of the undergraduate cur-
riculum will have little effect on the Department because of the
small numbers of undergraduates in recent years and because most
of the present undergraduate subjects will be continued for the
benefit of beginning graduate students with no previous training
in meteorology.

The graduate enrollment was about the same this year as last.
An expansion of about fifty per cent could be handled without an
increase in staff or space. The demand for trained meteorologists
greatly exceeds the supply, as is the case in most scientific and
engineering fields.

The most significant trend in meteorology is the rapid develop-
ment of theoretical and quantitative approaches to some of the most
fundamental problems of the science. The basic theory has been
available for several decades, but its application has been severely
limited by the lack of adequate observational data and the formi-
dable computation problems. Within the last ten years the combi-
nation of more nearly adequate data and the high-speed digital
computer have fostered what appears to be a major break-through
in theoretical meteorology. Through its extensive research programs
the Department has played a leading role in these revolutionary
developments. The Department will be greatly strengthened in this
area during the coming year by the addition to its staff of Dr. Jule
G. Charney and Dr. Norman A. Phillips, both previously associated
with the Institute for Advanced Study at Princeton. Their work
has already earned them world-wide renown, and their addition to
the present staff will clearly make it pre-eminent in the world.

Two complementary approaches are being followed in the
development of numerical models of the atmosphere. One concerns
the thermodynamic equation, the equation of continuity, and the
equations of motion, which, taken together, comprise a closed set
of equations completely describing all possible motions of the
atmosphere. The apparent generality of this approach is limited
by the observational data, by the difficulty of introducing the
radiational input of energy and the dissipation processes, and by the
very generality of the equations, which include such non-meteoro-
logical disturbances as sound waves. For the latter reason, and to100
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simplify the computations, the equations must be modified so that
they are no longer exact. In spite of these limitations the results
have been very encouraging, and such models depict the larger-
scale circulations with reasonable verisimilitude for periods of about
two days.

Another approach is to consider the changes in the circulation
pattern from one series of observations to the next as a time series.
The circulation pattern is represented by orthogonal polynomials,
and the behavior of the time series is studied with the aid of modern
statistical techniques. In essence, this procedure reveals how nature
solves the governing equations. The results of this time-series ap-
proach are almost as good as those from the method outlined above
for periods of two days or so, and they seem to be better for the
longer periods in which the energy budget becomes of increasing
significance.

The research program of the Department includes ten projects
sponsored by the Weather Bureau and the three services within the
Department of Defense. Although the major emphasis is on theoreti-
cal work, the program includes projects on instrumentation, cloud
physics, extended forecasting, and climatology. The research
effort is closely integrated with the academic program through
the use of current results in teaching and through the use of
graduate assistants on the projects.

NAVAL ARCHITECTURE AND MARINE ENGINEERING

The Department of Naval Architecture, like aeronautical engi-
neering, is devoted to a clearly delineated field of activity. It is a
small department and represents a small field of education even in
the national scene. Its industrial base is subject to severe fluctuations,
making long-range planning difficult. It has achieved a distin-
guished position in certain fields of research and plays an im-
portant role in the training of naval officers.

Captain J. M. Hicks, U.S.N., Commanding Officer of the U.S.
Naval Administrative Unit at M.I.T. and Professor of Naval
Engineering, retired from the Navy on June 30, 1956, and was
relieved upon retirement by Captain J. A. Obermeyer, U.S.N.,
Professor of Naval Architecture. Lieutenant Commander J. W.
Thornbury, U.S.N., recently appointed Associate Professor of Naval
Engineering, assumes Captain Hicks' teaching assignments in the
Department. 101
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The Class of 1959 in Naval Construction and Engineering (Course
XIII-A) is composed of sixteen U.S. Naval officers, five U.S.
Coast Guard officers, and five foreign naval officers, making a total
of twenty-six new students and a total enrollment of seventy-five
in this Course. Three foreign naval officers have registered as
undergraduates in Naval Architecture and Marine Engineering
(Course XIII). Twenty-nine professional degrees were granted
during the year.

Display space in the Hart Nautical Museum has been increased
during the past year, making possible a complete portrayal of the
development of sailing vessels and steamship and motorship propul-
sion. Ship and machinery plans have been assembled, and the
advance in steam navigation is shown to better advantage by
the addition of more models of notable steamships. A model of the
sailing yacht Ranger, which held the international championship,
is now on display through the courtesy of Mrs. Fred L. Pidgeon.
Although only a few ship models were received this year, we have
been offered the yacht picture collection of the late Charles H. W.
Foster, and we are studying plans to share it or cooperate in its use
with the Peabody Museum in Salem, Massachusetts. The Second
Bank-State Street Trust Company, under the leadership of the
late Alan Forbes, published an attractive brochure containing
colored reproductions of the Benjamin Russell paintings of whal-
ing and other ships. Over half of these are from originals which
were given to the Institute by Mr. Forbes. Suitable credit was given
to our Museum.

During the past year, in addition to its normal instructional use,
the Propeller Tunnel has been the source of several graduate
theses of considerable stature. In addition, basic research work on
controllable pitch propellers has been undertaken for the David
Taylor Model Basin. Progress on this has been seriously inter-
rupted, however, by similar complementary work for an actual
design for the Baldwin-Lima-Hamilton Corporation, undertaken at
the urgent request of the Bureau of Ships, Department of the
Navy. Also, under contract with the Society of Naval Architects
and Marine Engineers and under the direction of Professor Frank
M. Lewis, extension of earlier work on hydrodynamically excited
vibrations has been continued.

We have been requested by the David Taylor Model Basin to102
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initiate basic research into propeller stresses, and it is probable that
this will be possible next fall. A full-time research assistant will
be made available under the contractual agreement.

The following research projects were undertaken in the Ship
Model Towing Tank during the year: a study of the effects of
anti-pitching fins on the seakeeping performance of three ship
types-sponsored by the Office of Naval Research-continued from
the previous year; a continued investigation of the effect of changes
in ship form on seakeeping performance-sponsored by the Society
of Naval Architects and Marine Engineers; seakeeping tests to deter-
mine the cause of ship vibrations due to anti-pitching fins-spon-
sored by the Netherlands Ship Model Basin; and a number of
miscellaneous tests for naval architects and shipyard design
offices. Future research plans include the continuance of the
research on seakeeping for the Society of Naval Architects and
Marine Engineers and the Holland-America Lines. A proposal
has also been made to the Office of Naval Research for continuance
of the anti-pitching fin research.

The instrumentation of this facility has not been essentially
increased during the past year. However, as a thesis project two
students developed an extremely small and sensitive propeller torque
and thrust dynamometer which will measure the torque and
thrust on the propeller before the shaft enters the model stern tube
bearing. This dynamometer, although requiring further develop-
ment, will make it possible to conduct self-propelled model tests
in the laboratory exercises and to pursue another type of research
project. As mentioned in previous years, the capabilities and ac-
curacy of the Ship Model Towing Tank would be greatly increased
by the installation of a monorail carriage and associated equipment.

Work is nearly completed on the study of the buckling of flat
plate panels. The first of several papers based upon this project
is expected to appear soon in the journal of the Society of Naval
Architects and Marine Engineers, which sponsored the program.
The Hull Structure Committee of the Society has expressed interest
in continuing work on a second phase of the program as soon as
possible. Heretofore, simple support conditions have been pro-
vided on all four panel edges and the long edges then loaded in
compression until ultimate failure occurred. The new phase will
restrain the long, loaded edges against rotation and will seek to
substantiate available theoretical analyses.
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GRAPHICS

For a number of years the basic subject in Engineering Draw-
ing has included a gradually increasing amount of analytic graphics.
During the year 1954-55 a new subject, Graphical Processes, dealt
exclusively with this phase of the material. Its success led to the
removal of the graphical content from Engineering Drawing so that
students could make a clear choice between Engineering Drawing
and Graphical Processes. This permitted more free-hand sketching
and a useful term project within the former subject. A new freshman
elective in Elementary Nomography was also offered. Except for
the subject called Graphical Processes, the decrease in the number
of students electing to take one or more of these subjects continued
during the past year. As noted elsewhere in this report, most of these
activities have been transferred to the Department of Mechanical
Engineering.

ACOUSTICS LABORATORY

The outstanding event of the year for the Acoustics Laboratory
was an International Congress, sponsored by the International
Commission on Acoustics, held in conjunction with a meeting of
the Acoustical Society of America, in Cambridge, Massachusetts,
June 17 to 23, 1956. More than 1300 participants, of which 160 came
from sixteen countries outside the United States, made this by far the
largest technical gathering ever held in acoustics. The program
included some 280 papers, with ten presented by Laboratory
members.

The Planning Committee included Professor Richard H. Bolt as
Chairman, John A. Kessler as Secretary, and Professors Leo L.
Beranek, Philip M. Morse and Walter A. Rosenblith. Substantial
contributions to the organization of the technical program were
also made by Professor K. Uno Ingard for physical acoustics,
Professor Robert B. Newman for architectural acoustics, and Dr.
Theodor F. Hueter for sonics. Related activities during the previous
week, a Seminar and a Conference on Speech Communication, were
planned by a committee that included Professors Kenneth N.
Stevens and Morris Halle.

Kresge Auditorium served admirably as headquarters and as the
location for many of the technical discussions and demonstrations.
The sessions and many special events, including an open house in

104 the Laboratory, provided unparalleled opportunities for scientific
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interchange with acoustics specialists from all parts of the world.
During the year the physical acoustics group under Professor

Ingard continued its active program in atmospheric acoustics, with
particular emphasis on the interaction of sound with turbulence.
Using a technique reported the previous year, successful laboratory
experiments were performed on the scattering of sound by turbu-
lence. An interesting result was the "line broadening" caused by
random motion of the turbulent flow, analogous to thermal line-
broadening observed in X-ray diffraction. These studies suggest
experimental acoustic means of investigating certain properties of
turbulent flow.

Measurements of sound propagation over ground were performed
on a more or less continuous basis at the Laboratory's mobile field
station. Detailed data were obtained on the relation between
atmospheric conditions and sound propagation. Of special interest
was a spectacular variation caused by diurnal variation in tempera-
ture gradients; sound level differences of 20 decibels between day-
time and nighttime propagation were observed.

Model experiments on sound propagation over absorbing surfaces
were made and correlated with theory, both for pure tones and
for random noise. In this connection, systematic theoretical and
experimental studies of acoustic properties of soil have been started.
It has been found, for example, that the absorption coefficient of
sand is strongly influenced by variations in water content. An auto-
matic impedance meter for such field measurements is near
completion.

Research in aero-thermoacoustics under Professor Osman K.
Mawardi dealt mainly with the noise from turbulence in a boundary
layer and with the propagation of sound in a rotating flow. Results
from the latter study offered an explanation of screech noise in ram
jets. Studies were continued on the propagation of sound in gases at
high temperatures.

The speech research group under Professor Stevens continued its
investigations of the processes of speech production and perception,
with emphasis on applications to speech transmission over com-
munication channels of low capacity. A preliminary band-width
compression system was assembled and tested. The listening tests
indicated that vowel sounds are transmitted with a high level of
accuracv but that the intelligibilitv of consonant sounds is rather 105
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low. For this reason, studies of the production and perception of
consonant sounds have been continued, with particular attention to
fricatives, nasal consonants, and the transitions between vowels
and consonants.

A dynamic electrical analog of the human vocal tract was used
to study the production of sequences of speech sounds. Static
electrical and mechanical models of the vocal tract were also used
in the consonant studies. Perceptual tests were performed to
determine the accuracy with which human listeners can discriminate
between speech-like sounds; the results will lead to requirements
for accuracy of speech transmission systems.

A related program on speech analysis from a linguistic viewpoint,
under the supervision of Professor Halle and sponsored by the
Research Laboratory of Electronics, is located in the Acoustics
Laboratory in order to coordinate more closely the Institute's
researches in speech communication.

The ultrasonics group headed by Dr. Hueter concentrated on
studies of visco-elastic loss mechanisms in biological tissues.
A number of specific relaxation processes were identified using a
combination of techniques applicable over a wide frequency range.

One process, observed in nervous tissue, is associated with the
properties of the living state and disappears with denaturatiou.
Some of this work was conducted in collaboration with the Medical
Acoustics Research Group at the Massachusetts General Hospital.
Other work, dealing with the influence of focused ultrasound on
brain waves, used auto-correlation facilities of the Research
Laboratory of Electronics and electro-physiological facilities at
the Massachusetts General Hospital.

Continuing studies of the statistical characteristics of complex
acoustic signals were carried out with the electronic computing
and data reduction system previously reported. Instrumentation
activities relevant to electronic computation and data processing
included the development 'of an electronic storage system for use
in a flutter-free magnetic data recording system, and long-term
studies of bias and cross-current in dual triodes widely used in the
computing equipment.

About twenty-five Faculty and staff and some forty under-
graduate and graduate students were associated with the Labora-
tory. Twenty-one theses were completed: two for doctor's degrees,106
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eight for master's and engineer's, and eleven for bachelor's degrees.
Some twenty papers were published in professional journals.

The staff maintained active participation in national professional
affairs. Professor Ingard was chairman of the American Standards
Association subcommittee on measurement of sound propagation
through panels. Dr. Hueter was appointed chairman of a new com-
mittee of the Acoustical Society of America on sonic and ultrasonic
engineering. He was also a member of the medical physics committee
of the Institute of Radio Engineers and a lecturer at the Gordon
Research Conference. Dr. Arthur S. House was an Associate Editor
of the Journal of Speech and Hearing Disorders and served on the
membership comnmittee of the American Speech and Hearing
Association.

Professor Mawardi gave a series of four invited lectures at the
University of California at Los Angeles in November on the subject
of the interactions of sound with turbulence and heat. He was also
appointed Chairman of an American Standards Association sub-
committee on the standardization of acoustic impedance. Professor
Rosenblith was appointed to the Executive Council of the Armed
Forces-National Research Council Committee on Hearing and
Bioacoustics and Professor Bolt was appointed its Deputy Chairman.
Professor Stevens, Dr. Hueter and Mr. Kessler were elected Fellows
of the Acoustical Society of America.

Mr. George L. Lamb, Jr., was awarded the Owens-Corning
Fiberglas Fellowship in Acoustics and will continue his doctoral
research in the Laboratory. Dr. C.G.M. Fant, Director of the Speech
Transmission Laboratory at the Royal Institute of Technology,
Stockholm, Sweden, joined the Laboratory in June as a summer
guest. Dr. James E. Young, spent part of the year on a fellowship at
The University, Southampton, England, and Dr. David Pridmore-
Brown received an Imperial Chemical Industries Fellowship for
research in the Mathematics Department of the University of
Manchester for the year 1956-57. Dr. Richard K. Lyon was
appointed Assistant Professor at the University of Minnesota.

Professor Richard D. Fay retired at the end of the year, alter
twenty-eight years on the staff of the Institute and some forty years
in the field of acoustics. The Laboratory is pleased that he will con-
tinue his productive research activities as Professor Emeritus.
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RESEARCH LABORATORY OF ELECTRONICS

The Research Laboratory of Electronics has continued to operate
at approximately the same level reported last year. Fifty members
of the Faculty, ninety-three students, thirty-seven D.I.C. staff
members, and eight visitors participated in the research program.
The total staff of the Laboratory, including monthly non-staff and
hourly employees, numbered 287.

The operating budget for the period totaled $1,300,000, derived
principally from the basic research contract with the United States
Army, Air Force, and Navy, two Lincoln Laboratory purchase
orders, and a contract with the Navy Bureau of Ordnance. In
addition to the major contracts listed above, the support for special
projects in the fields of electroneurophysiology, mechanical transla-
tion, and speech studies is provided by the Bell Telephone Lab-
oratories, the National Science Foundation, and the Teagle Founda-
tion. During the past year the Laboratory received support from
the Atomic Energy Commission to permit the start of a research
program on the properties of high-density gas discharges.

The Laboratory receives support for its Industrial Fellowship
Program from the Radio Corporation of America, the Federal Tele-
communication Laboratories, the Sperry Corporation, the Hughes
Electronic Corporation, and the General Communication Com-
pany. During the past year six full-time graduate students were
supported by the Program.

Though the Research Laboratory of Electronics is sponsored by
the Departments of Physics and Electrical Engineering, Faculty and
students from several other departments have participated in
activities of the Laboratory. The distribution of Faculty among the
various departments was electrical engineering 23, physics 13,
modern languages 4, economics 3, and chemistry 2. During this
period, the Laboratory had visitors from eighteen foreign countries
as well as from most of the United States.

During the past year, seventeen students working in the Lab-
oratory received B.S. degrees, eleven received M.S. degrees, and
fourteen received Doctor's degrees. During the same period,
members of the staff published thirty-four technical and progress
reports and forty-eight journal articles and presented papers at
thirty-five different meetings.

Though the research program of the Laboratory is determined108
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by the interests of the individual Faculty members and consequently
will vary with time, much of the work represents a continuation of
activities reported previously.

The physics program includes the nuclear resonance research of
Professor Francis Bitter; Professor Malcolm W. P. Strandberg's radio
frequency spectroscopy investigations on paramagnetic resonance
and research on a microwave emission spectroscope; Professor
Wayne B. Nottingham's research on thermionic emission, physical
electronics of the solid state, and very high vacuums; the investiga-
tions of microwave gas discharges and the studies of high-density
plasma being conducted by Professors William P. Allis and Sanborn
C. Brown; and the program of atomic beam research being carried
out by Professors Jerrold R. Zacharias and John G. King with the
dual objectives of learning about the structure of atomic nuclei and
greatly improving the basic standards for the measurement of dis-
tance and time.

The program being directed by Professor C. W. Garland of the
Chemistry Department is centered upon learning about the proper-
ties of matter at low temperature.

The electrical engineering program includes the microwave
electronics research of Professors Lan J. Chu, Louis D. Smullin,
and Hermann A. Haus; the bioelectric signal research by Professors
Walter A. Rosenblith and Norbert Wiener; the nonlinear circuit
theory work directed by Professors Henry J. Zimmermann, Samuel
J. Mason, and Richard C. Booton, Jr.; the network synthesis devel-
opments of Professor Ernst A. Guillemin and his students; the signal
description research by Dr. Manuel V. Cerrillo; the information
theory and communication systems research by Professors Robert
M. Fano and Peter Elias with Visiting Professor Claude E. Shannon;
the switching circuit investigations of Professors Samuel H. Caldwell
and David A. Huffman; the statistical communication theory
research by Professor Yuk-Wing Lee and his students; the solid-
state devices research by Professors Richard B. Adler and Fano;
the propagation and noise studies by Professor Jerome B. Wiesner
and his students; and the electroneurophysiology investigations by
Drs. Warren S. McCulloch, Jerome Y. Lettvin, and Patrick D. Wall.

Professors William N. Locke and Victor H. Yngve of the Modern
Languages Department have continued their investigation of
methods of language translation by means of electronic machines. 109
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Professor A. Noam Chomsky has continued his research on mathe-
matical studies of grammars, and Professor Morris Halle his studies
of the properties of speech signals.

C. RICHARD SODERBERG
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SCHOOL OF HUMANITIES AND SOCIAL STUDIES

As a result of Faculty actions of the past two years, the School
of Humanities and Social Studies offers a number of paths to an
undergraduate degree. The Department of Economics and Social
Science has expanded its opportunities in Economics, Politics, and
Engineering or Science (Course XIV) so that social science subjects
may now be combined with concentration in a branch of science
as well as in a branch of engineering. The social science concentra-
tions have added political science subjects organized to provide
a special field. Aided by the Rockefeller grant of a year ago,
the Department of Humanities has developed its Course in Humani-
ties and Engineering or Science (XXI), which offers concentrations
in science or engineering combined with concentrations in philoso-
phy, literature, or the nature of American industrial society. Under
Professor John M. Blum, who is in direct charge of the Course,
many changes have been made in subjects offered by the Depart-
ment so that they may at once fit the needs of the students in
Course XXI and yet be available in some of the sequences open
to all undergraduates. Ill
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The capstones of the new Course XXI are the special senior
seminars which will be offered for the first time in 1957 and for
which Professor Karl W. Deutsch and Professor Giorgio D. de
Santillana are already preparing materials. For the coming year
members of the Department have arranged a series of evening
meetings with leading Faculty members of the Schools of Science,
Engineering, and Industrial Management so that problems may
be better designed and participation by their colleagues made
most fruitful.

Both of these fine undergraduate combinations deserve more
registration than they have yet attained. The enrollment in Course
XIV remains small, although this year's junior class of nineteen
is the largest of recent years. Course XXI is much newer, and the
first real class has just finished its freshman year. About fourteen
of them will evidently enroll as sophomores in Course XXI; it may
be interesting to note that all but one are interested in the philoso-
phy and literature concentration. American industrial society has
as yet few takers.

POLITICAL SCIENCE SECTION

Of the major regroupings accomplished during the year, that
in political science was the most far-reaching. I reported a year
ago that an ad hoc committee headed by Professor Charles P.
Kindleberger had made a number of recommendations looking
towards a strengthening of the subjects and the research in
political science at M.I.T. All of these recommendations were
accepted. A Political Science Section has been established in the
Department of Economics and its first Chairman is Professor
Norman J. Padelford. The Section is interdepartmental and in-
cludes representatives of the Department of Humanities as well
as of the Department in which it is based and staff members from
the School of Industrial Management and from the Center for
International Studies.

The undergraduate option in political science has been reorgan-
ized and now begins with a subject called Government, Politics,
and Technology, taken in the second term of the sophomore year.
Here the underlying assumptions of politics and of changing tech-
nology are analyzed with a view to discovering how they come to
relate to one another. Following this students will take one sub-

ject in each of the fields of political theory, comparative political112
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systems, political behavior and communications, and international
relations and foreign policy; and they will then select one of these
fields for a sequence of advanced studies. In the senior year all
those who concentrate in political science will participate in a
special seminar which will focus upon a number of major problems
of decision-making on issues of current national and international
concern.

This program has two unusual features that should be of interest
to potential students. First, it retains, of course, the strong training
in basic science and engineering for which M.I.T. is noted and
which is usually absent from social science programs. The value
of this for the present world can hardly be overestimated. Second,
it is studied in close conjunction with economics and industrial
relations. This is theoretically possible in most institutions, but the
cross-departmental walls are not often so low as they are at M.I.T.
Students in this political science option are encouraged to take
electives in subjects of economics and industrial relations which deal
with government policy concerning business, labor, money and
banking, and international trade. They are also encouraged to
form their programs so that some electives will be taken in the
American industrial society or philosophy sequences of Course XXI
and in the Business and Engineering Administration offerings in the
School of Industrial Management.

There are other important developments of this kind in the School
of Humanities and Social Studies, but I have chosen to dwell on this
one at some length so that it may become clearer that rich and
unusual opportunity is open at M.I.T. in unexpected as well as in
expected channels.

The work of the Political Science Section has begun with great
celerity. This was partly due to the energy and persistence of
Professor Padelford and partly to the fact that we had a number
of first-class political scientists scattered in various parts of the
campus. But the manpower in this field is not sufficient for the long
pull, and it will be necessary in the near future to strengthen the
Section with a few additional tenure appointments. Since these
should not be achieved at the cost of promotions in our already-
strong fields such as economics, it is clear that we have a
problem of fund-raising to support a small number of chairs. 113
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CORE CURRICULUM IN HUMANITIES
We continue to have great pride in the core curriculum in

Humanities required of all students in the first two years. During
this past year we have kept changes to a minimum in order to
reexamine the principles. We end with the previously held convic-
tion that the commitment to general education with a strong
humanistic bias is the right one, that we are right to do intensive
work on selected great books and great time-place foci, and that
rigorous training in reading and writing are to be an integral part
of this and not brought in as separate subjects. We have found an
increasing approval of this among our students and a continuing
skill among our Faculty in adapting themselves to the challenges
of this program without losing or sacrificing their specialized
scholarly skills. Our teachers are not becoming "general educa-
tionists" and will not, if they leave us, be deprived of their specialized
value in the academic market place.

We have made two experiments in the core. We offered a sequence
of weekly lectures aimed at enriching the classroom experience and
providing an opportunity for those students who wished to come into
contact with some distinguished faculty members both from M.I.T.
and from other colleges and universities. We were unable, due to the
congestion of the M.I.T. schedules, to obtain an hour for these
lectures which did not impose severe limitations on student attend-
ance; but even after all allowance is made for this, we have to
conclude from the attendance record that the experiment was a
failure, and we will not continue it. What this says about student
loads, student interest, quality of lecturing, or even the merit at
M.I.T. of an English system (many lectures which one does not have
to attend), we do not endeavor to conclude.

The other experiment was a clear success as perhaps might have
been predicted; the only question is how much it can and should be
extended. Two of us took a dozen selected freshmen with high verbal
and College Board English scores and also high promise for their
other work at M.I.T. through the freshman core on what was
essentially a seminar-tutorial basis. They were given considerable
latitude in scheduling their work, were asked to read much more
than their classmates, and were held to high standards of
performance. At the end of the first term the students asked for a
continuation of this program; at the end of the year they asked to114
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continue in it as sophomores; these requests were all unanimous.
They assert, moreover, that there are a hundred or more other class-
mates who are worthy of such treatment. This poses us a real
problem. As a participant in the experiment, I know that it is
rewarding to the teacher; as an administrator I know its cost. We
will continue to examine the possibilities. It would help if even the
brightest students who come to us as freshmen were a little more
self-reliant at the outset, could be given fairly broad tasks and left
alone for gestating periods; but to meet this requirement seems a
frightening thing to most college freshmen I have met.

The general assertion that we have not tinkered much with
content in the core does not apply to the sophomore option on The
United States: Men and Issues. Here we established an ad hoc com-
mittee to propose a content more in keeping with that offered under
the Western Values option. The committee came forward with a
course essentially in American intellectual history as broad and loose
as the existing one might be deemed narrow and tight. It was not
adopted but led to improving compromises. This option continues
to be a strong one, but we are accepting the fact that it seems
easier to develop a broad philosophical approach to the really
great works of Western man than to the narrower range of American
history; this may be because there have been fewer specialists to
satisfy, possibly because the obviously majestic range of the
Western Values material forces one into discriminating selections
that do not seem quite so necessitous in the American history option.
We need to continue to study the latter.

MODERN LANGUAGE STUDY

Many of the curricular changes in this School of late years have
been dramatic and sudden. Some have occurred more gradually and
these tend to be overlooked. Professor William N. Locke has pointed
out to me that the Department of Modern Languages has become
essentially a new department in the past eleven years of experimenta-
tion, with a developing emphasis on the literary and humanistic
values of language study.

Since the end of the war in 1945 subjects in literature and
language have gradually been added to round out the slim offerings
of the period just before the veterans returned. Then there were only
elementary French, German, Spanish and Russian, intermediate
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French and German, and one reading course in French literature.
Now we have three advanced subjects in French literature, three in
German, one in Russian; we have numerous other new subjects
including two in linguistics, freshman electives in spoken French
and spoken German, graduate subjects for learning reading in those
languages, and the very interesting elective sections in French
humanities for qualified freshmen and sophomores.

These elective sections came to a turning point this year, for they
reached the end of the three-year experimental period for which
they had been financed by The Rockefeller Foundation. We did not
know whether enough students could be found who would be willing
and able to take on the load of extra work demanded by doing their
humanities in French. Could American boys and girls with no more
than four years' study in the language handle serious reading,
lectures, and discussions in French? Could a teacher be found with
sufficient ability to get such students over the difficult transition
from thinking in English to thinking in French, and who could then
direct that thinking into a critical evaluation of serious subjects?
The answers have been made in the affirmative, and M.I.T. has
decided to continue this subject which so far as we know is unique
in American education. A dozen liberal arts colleges have asked for
reading lists and details of organization. Because of the nature of our
departmental organizations it may have been easier for M.I.T.
than for others to undertake the initial experiment, but with its
demonstrated success we hope that others may see the advantages
it offers to students who are qualified to profit from it.

HUMANITIES ELECTIVES

Junior-senior elective sequences continue to be offered in nine
fields, with no one so lightly patronized as to lead us to consider
dropping it. Despite the difficulties of scheduling which are really
substantial, students continue to work out interesting programs and
to flock to the teachers they want. The Department of Humanities
had a total enrollment of juniors and seniors in its advanced subjects
of 1,285, an increase of 305 over the previous year. Those enrolled
in the Department of Economics were 2,553, an increase of 103.
In the Department of Humanities, 497 enrolled in history subjects,
a substantial increase; 563 in subjects of literature; and 225 in
subjects of music. History as thus classified includes history of ideas,
which verges on philosophy. In the Department of Economics,116
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1,180 registered in economics subjects, of which 740 were in

beginning economics; 717 in psychology subjects; 296 in subjects
of industrial relations; and 360 in subjects of political science. In
considering the totals for the two major departments one must
remember that elementary economics is taken by most M.I.T.
students in their junior years and that the Department of Humanities
teaches every freshman and sophomore in addition to its upperclass
responsibilities.

When the Faculty provided for free time in the freshman year and
suggested that a variety of freshman electives be prepared, it was
inevitable that there would be successful and unsuccessful experi-
ments. One of the very successful ones has been Professor William D.
Stahlman's subject in Philosophy and Scientific Methodology.
Although designed for students who may have a potential interest
in Course XXI, it was and will continue to be open to all freshmen.
The fall enrollment was ninety-six. If this enrollment continues we
shall have to provide Professor Stahlman with assistance, since it is
not wise to ask him to devote all his time to this subject. The other
new freshman elective in the Department of Humanities, American
Character and Institutions, also intended as an introductory subject
for students in the American industrial society option, was taught by
David B. Gleicher of the Center for International Studies. Here the
registration of six was much less than desired, but the subject will be
continued until word gets around that it is available and the matter
will then be reviewed.

Enrollments in the other two freshman electives in the Depart-
ment of Humanities were smaller than in previous years. English
Composition drew forty-seven and Public Speaking seventy. The
Spoken French and German electives of the Department of Modern
Languages remain marginal in their registration at about ten stu-
dents each per term-and this despite the fact that the more
difficult literature and linguistic subjects show increasing
enrollments.

Professor Robert R. Rathbone continues to give outstanding
instruction in technical writing in cooperation with the Departments
of Electrical Engineering, Mechanical Engineering, and Metallurgy.
All these departments seem enthusiastic about the results and wish
for assistance of this sort from the Department of Humanities. In
addition to a seminar series on Technical Report Writing for
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instructors, Professor Rathbone worked during the fall term of 1955
with a total of 275 juniors and seniors. During the spring term he had
169 juniors and seniors who had help either in their mechanical and
electrical engineering courses or on their baccalaureate theses. It
would seem that other departments, particularly in the School of
Engineering, would wish this service; but it is certain that Professor
Rathbone can be spread no thinner and that in fact we should give
him assistance for the task he is now performing.

REMEDIAL READING

A perennial question with us is that of identifying the students who
really need help in developing reading skills and of finding ways to
help them after they are identified. Many readers may find it strange
that any student admissible to M.I.T. should have this impediment,
but there is evidently such a group in every American university.
On the suggestion of Dr. James M. Faulkner, Medical Director,
Dr. Edwin M. Cole and two members of his staff worked this year
with the Department of Humanities on this identification problem.
From a group of 200 students in the freshman class who made low
scores on the verbal scholastic aptitude tests, Dr. Cole selected
seventy-eight who, he felt, needed remedial work. Of these seventy-
eight, who of course had to work on a voluntary basis, thirty-eight
finally had some professional assistance either on the basis of
individual work one day a week or in a small group two days a week.
The problem of scheduling these remedial sessions proved very
difficult and in large measure accounts for the small number
receiving the instruction. Dr. Cole is now analyzing the test results
of the remedial group, but the results are not yet available. Next year
we shall try to improve on testing and selecting procedures, provided
Dr. Cole is again able to make this sort of instruction available.
The whole question of remedial reading instruction is a thorny one,
raising among other questions the fundamental one as to whether
any student thus crippled is really admissible to a superior educa-
tional institution any more than he would be if similarly crippled
in mathematics.

ADVANCED COURSES

There have been few noteworthy changes in the graduate
economics program; three subjects in the field of economic growth
have, however, been added to the graduate program in the Depart-118
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ment of Economics, where students will now be able to choose
economic development as one of their fields of concentration. The
program in economic growth is especially well provided with
instruction by the many senior members of the Department who are
associated with the Center for International Studies, where
contemporary investigations in this very field have such a large
and successful place.

But the most important addition is one which might be reported
under undergraduate courses, under new funds, under new appoint-
ments, or under the problem of integration of the Center for
International Studies. I put it here because its first impact is
likely to be felt in the advanced studies.

This is the new grant of $430,000 from The Ford Foundation
made to M.I.T. to strengthen work in the behavioral sciences. The
grant proposes a new form of financing long-term commitments on
college faculties. In fact, through use of the interest and gradual
exhaustion of the principal, it will underwrite two new tenure
positions over a period of twenty-five years, which is about the
actuarial expectancy for such positions. This vastly reduces the
capital cost of financing a permanent chair and does not establish
in perpetuity a position which perhaps should be rejustified each
quarter century without personally committing the incumbent.
It was the express intention of The Ford Foundation that this fund
be used for long-term commitments in the broad field of the
behavioral sciences at M.I.T. and that at the beginning we should
use it in connection with the work in international communications
being carried on under Professor Ithiel deSola Pool in the Center
for International Studies. One of the initial posts will therefore be
created to assist in teaching in this field, and the appointment
will be made in the Department of Economics and Social Science.
Starting next fall, a small group of special graduate students will
be admitted. These men will be preparing for careers in interna-
tional information activities and for scholarly study in that field.
Some of them will presumably be on leave from government posts.
A number of new subjects are being offered primarily to meet the
needs of this program, but they will also add to the curricular
opportunities in political science at the undergraduate level.

This is the most positive step that has yet been taken to integrate
the work of the Center for International Studies with that of the
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Department of Economics in particular and the School of
Humanities in general. Further steps, some of which are of a
similar nature, are needed.

EXTRACURRICULAR MATTERS
By its nature the School of Humanities has the responsibility for a

number of extracurricular matters of importance in the general
education of our students.

This past year the most exciting new development has been in the
field of drama and in the activities centering around the new
theater. Interest has grown rapidly. This program has developed
around Professor Joseph D. Everingham and his assistant, Mrs.
Helen Bottomly. They teach two subjects in drama in the humani-
ties curriculum, and in one year the enrollment in these has doubled.
Professor Everingham also supervises the undergraduate Dramashop
which he reorganized in the spring of 1955 from what was then in
all essentials a moribund student organization. The membership in
1955-56 swelled to 125, with an active participating membership of
some seventy-five. The program of this group has four principal
aspects. Major student productions, directed by Professor
Everingham, included a new translation by Tyrone Guthrie of
Pirandello's "Six Characters in Search of an Author," not
previously performed outside New York; and Strindberg's "The
Father," preceded by Chekhov's farce, "The Jubilee," which
together constituted the major spring production. Lighting, sets,
costumes, and production were designed by members of the
Dramashop; attendance was excellent and the quality of the
productions competed with the standards of other local college
groups.

In addition to these major productions the students have
developed three workshop evenings in each of which they produce,
on a budget of $15, one one-act play, entirely directed, designed,
and acted by them. The workshops, free to M.I.T. students, proved
so popular that overflow audiences have been turned away from
each engagement. One-act plays by Aiken, Irvin Shaw, Coward,
Schnitzler, Evreinov, and Conrad were performed. After each
performance Professor Everingham moderated a critique in which
the audiences were invited to participate.

Four theatrical celebrities spoke and then met the members of the
Dramashop informally. These were Jerome Kiltv, Louis Kronen-120
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berger, Robert Anderson, and Richard Wilbur. Finally, there were
evening non-credit classes in acting and directing for students who
wished to put in this much overtime.

When we brought Professor Everingham to M.I.T. we told him
we wanted to bring the combination of formal instruction in theater
and student performances of plays to the same high standard attained
by Professor Klaus Liepmann in music. Professor Everingham seems
to be accomplishing this.

The work in music at M.I.T. continues at its expected high
standard. Indeed, it is the penalty of continuous success that after
a while there is little more that can be said. Professors Liepmann,
Ernst Levy, and Gregory Tucker and Anton G. Winkler constitute
an unusually talented and balanced group for the work in music.
The Concert Band, the Brass Choir, the Glee Club, and the
Symphony Orchestra all continued to give concerts with leading
organizations from other colleges. The concert by the Boston
Symphony Orchestra in the Kresge Atiditorium was such a great
success that it will become a regular event as part of the
subscription Humanities Series, which has grown from a precarious
start to a sure-footed collection of first-class musical experiences.
Most of these are provided by such well-known outside organizations
as the Budapest Quartet, the Hungarian Quartet, and the Juilliard
String Quartet, and well-known, soloists; Professor Levy regularly
plays one of the finest and most popular of all the concerts, and on
this year's series we also had an unusual performance of "Facade,"
by the Sitwells and William Walton, conducted by Professor
Liepmann with Norma Farber reciting and a chamber orchestra of
members of the Boston Symphony.

The addition of two Holtkamp organs, the baroque one in the
Chapel and the large one in the Kresge Auditorium, have added
materially to the scope of musical life here. In the Chapel there
were concerts by Melville Smith, Robert Pettitt, David Johnson,
Lawrence Moe, Marion Boron, Frank Taylor, Evelyn Stevenson, and
Salvador Arnita; Pierre Cochereau, organist of the Cathedral of
Notre Dame de Paris, gave the inaugural recital on the new
Holtkamp organ in the Kresge Auditorium, the great instrument we
have through the generosity of former Governor Alvan T. Fuller.
Salvador Arnita and David Johnson have also played recitals on the
large organ. 121
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The most ambitious of the M.I.T. musical efforts with local talent
consists of the performances of the Choral Society under Professor
Liepmann. This year the Society performed Hindemith's
"Apparebit Repentina Dies" and the Brahms German Requiem in
February and Honegger's "King David" in April, both with
members of the Boston Symphony Orchestra. "King David" was
repeated for the Boston Arts Festival on June 10 and again in the
Kresge Auditorium just after the end of. this academic year as part
of the joint Harvard-M.I.T. Summer School programs. This was one
day before the Choral Society emplaned for their European concert
tour which will be reported next year.

In all this the music Faculty received the greatest of help from an
imaginative and aggressive student organization, the Baton Society,
which itself sponsored the successful performance of the first opera
in the Kresge Auditorium: "Don Pasquale," by Donizetti, per-
formed by Boris Goldovsky's New England Opera Theatre.

Altogether, it is hard to say too much for the effectiveness of
Professor Liepmann's management of our musical affairs, and there
has been no promotion to the full professorship in the School of
Humanities in a long time which has been greeted with more
acclaim.

The Lecture Series Committee, the student organization which
manages almost entirely on its own a program of outside lecturers
and motion pictures, continues to grow in competence and enter-
prise. Their programs are well chosen and successful, and the activity
has clearly matured to the point where the fatherly eye of the
Office of the Dean of Humanities is never focused except upon the
request of the Committee itself.

The Debating Society under the enthusiastic supervision of David
J. Hardy had its most active year. Twenty-seven students partici-
pated in twenty-one tournaments and 178 rounds of debate.
Although the percentage of wins over losses was not as high this
year as in some previous years, the record was a good one. For the
first time since 1950 the M.I.T. team was invited to participate in the
National Debate Tournament at West Point, which is the goal of all
college debating teams. Our performance there was not spectacular,
but it was very creditable. Three M.I.T. students were awarded
individual speaking honors in the several tournaments. The
members of the Debating Society were much pleased when their122
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request for the founding of an M.I.T. chapter of Tau Kappa Alpha,
the national honorary forensic society, was acted upon favorably.

RESEARCH

In previous reports I have dealt extensively with research matters
carried on by the staff. But the growth in size and quality of the
Faculty of this School make such a detailed review practically
impossible. In our senior staff are nearly two dozen professors, as
many associate professors, and more assistant professors, and of these
only a few are not engaged in research and publication of a serious
kind. Any effort at a discriminating selection must fail. Fortunately,
two of the largest enterprises, the Center for International Studies
and the Industrial Relations Section, both issue their own annual
reports which discuss their work in more detail; and our list of
publications provides some sense of the total scope of our scholarly
and creative efforts.

The Department of Modern Languages continues its vigorous
post-war research effort. First came groping attempts to analyze
speech sounds into measurable entities. Then, by a new approach to
the understanding of how we discriminate between speech sounds,
Professor Morris Halle has been successful in isolating several classes
of sounds by machine. This year for the first time it seems safe to
predict that machine identification of the sounds we make in our
daily speech will be possible. This year for the first time, too, it is
possible to say with some confidence that we shall one day see
machines translating printed German and Russian scientific articles
into English. It will take time to make the exhaustive, completely
objective analysis of those languages necessary for programming a
computer to do the translation, but it now seems to be only a matter
of time before this will be done. Under the direction of Professor
Victor H. Yngve four experienced linguists are taking German
sentences apart, word by word, and putting them together again.
From this process rules are derived for the ways in which German
sentences can and cannot go together. Similar rules for English and
transfer functions for passing from one set of rules to the other will
constitute an operational grammar which should make possible a
program for a computer.

In the Department of Economics Professor Padelford is studying
regionalism and international politics; Professor Lucien Pye has
completed his work on Communism in Malaya, which will be 123
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published as a book; Professor Herbert M. Jenkins has a running
start on his laboratory for the study of motivation and analyses of
behavior in relation to "reinforcement"; Professor Joseph C. R.
Licklider's laboratory for the study of problems in speech and
hearing is essentially complete and several long-term studies are
under way; Professor Herbert A. Shepard's studies on social and
personal factors affecting productivity and creativity in scientific
research continue to attract attention, and he will soon go to
England as guest of the National Physical Laboratories at
Teddington; Professor Charles A. Myers has been working on a
monograph growing out of his study in India during 1954-55 of labor
problems in Indian economic development; Professors Paul A.
Samuelson and Robert M. Solow continue their work in linear
programming; and Professor Harold A. Freeman has been engaged
in research in the statistical theory of engineering tolerances.

In the Department of Humanities, Professor E. Neal Hartley
completed his work on the early iron industry at Saugus, Massa-
chusetts; Professor John B. Rae made strides in his study of business
leadership in the automobile industry; and Professor Blum ran into a
road block when the diaries of Henry Morgenthau, Jr., were classi-
fied as security documents by the United States government. Pro-
fessor Levy continued to write significant music; his Cantata No. 3
was performed in Carnegie Hall in the spring by the Dessoff Choir.

All the major research projects of the Center for International
Studies witnessed substantial progress. Professor Daniel Lerner had
a profitable year in Europe, mostly in France. His study of the views
of 1,500 prominent French leaders about the relation of their nation
to the movement for European unification pioneered the use of large-
scale interviewing among French social scientists and perhaps started
an independent research institution in Europe. Before he returned to
the United States, he edited (jointly with M. Raymond Aron) a book
entitled "The Defeat of E.D.C.," published in France in June, 1956,
and to be available in English in the autumn. Professor Lerner's
original studies on European unification were confined to French
attitudes; subsequently the Institut d'Etudes Europfennes which
he set up for this purpose received a separate grant from The Ford
Foundation and has carried out parallel interviews in Germany and
the United Kingdom. The second major study which Professor
Lerner has in hand, a study of the impact of new communication124
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patterns on the society of the Middle East, was all but completed
during the year. Mrs. Lucille Pevsner continued the work during
Professor Lerner's absence and a publication of this study is expected
early in 1957.

During the year Harold R. Isaacs has substantially completed his
major study of American attitudes towards India. The second and
parallel part of his study, American images of China, is well along
towards completion and a book tentatively entitled Scratches on Our
Minds is expected in 1957.

Professor Raymond A. Bauer began the study of the attitudes of
American businessmen towards United States commercial policy in
1953; the work has steadily gone along this year despite Professor
Bauer's leave of absence. Again, a book is expected in 1957.

Experimental studies on attitudes towards authority and towards
foreigners have continued under the direction of Howard V.
Perlmutter.

Despite the heavy administrative responsibilities involved in
directing the whole communication program and in teaching,
Professor Pool has also found time to study and publish. Among
the most important accomplishments of the group has been the
development of a new theoretical model of the communication
process. Although still in a fairly simple and crude form, this pos-
sibly new way of looking at this process has offered some helpful
ideas about the data gathered on several of the projects.

The second important area of Center research involves problems
of economic development. For the past three years this research
has concentrated on the growth problems of Italy, India, and
Indonesia. During the year these economic studies, all financed
by a five-year grant from The Ford Foundation made in 1954, were
given a major extension by a grant of $150,000 from The Rocke-
feller Foundation for study of the social forces that give rise to
strong economic motivations in pre-industrial societies. This three-
year study will be directed by Professor Everett E. Hagen.

As for the country studies themselves, the period of heaviest
field work in Italy and Indonesia was completed a year ago, and
only one part-time staff member was needed in each of these
countries during the year. In India, however, this has been the
peak year for field work, and Professor Wilfred Malenbaum and
three staff members have been there since August, 1955. Professor 125
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Benjamin H. Higgins returned from Indonesia late last summer
and devoted most of the next five months to completing the manu-
script of a study on the role of the Standard Vacuum Oil Company
in Indonesian growth. This study had been sponsored by the
National Planning Association as one of its studies of relatively
successful overseas operations of American firms. The final manu-
script has been delivered and should be published later in 1956.
The work on Italy by Professor Paul Rosenstein-Rodan has gone
forward both here and abroad. Professor Rodan himself put the
largest part of his energies into a major trip to India and Indonesia,
with a stopover as consultant to the Economic Commission for Asia
and the Far East in Bangkok. Returning to Italy in the spring, he
has with the help of Dr. I. M. D. Little of Nuffield College studied
atomic energy potentials in Italy. This study, done under contract
to the National Planning Association as one in a series of similar
studies, will be published late in 1956.

The American project, a three-year program supported by a
grant from the Carnegie Corporation and directed by Professor
Walt W. Rostow, is in its first year and has four hoped-for end
products:

1. The development of materials for teaching, which will naturally
emerge most clearly towards the end of the project.

2. A conference designed to formulate new concepts in the analysis
of modern American history and contemporary American society.
Plans for this are already well advanced, and the conference will
be at Endicott House in late May, 1957. It has been planned by a
committee made up of Harvard and M.I.T. Faculty chaired by
Professor Max F. Millikan. The conference will be small, select,
and closed.

3. Essays and monographs on aspects of American society and its
performance.
4. A book by Professor Rostow on the United States in its world
setting.

The fourth major program of the Center, dealing with United
States-Communist Bloc relations, has produced several studies
reported in previous years. The Center continues to study the
quality of Soviet higher education in science and technology, the
social, economic, political, and military measures necessary to126
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counter Communist attempts at subversion in less developed
countries, the structure of the East German economy, and the
nature of the Soviet Officer Corps. All of these are important, but
the first-named is naturally of particular interest to M.I.T.
Alexander G. Korol of the Center's staff has been trying to add
a qualitative dimension to the quantitative picture we already have
of Soviet achievements in this critical field of international competi-
tion. His study, which will be completed by the end of the summer,
has already attracted much attention. Its progress was greatly aided
by materials brought back from Russia by two consultants, Homer
L. Dodge and Norton T. Dodge, and by a study of Soviet educa-
tion in aeronautics contributed by Professor Leon Trilling of the
Department of Aeronautical Engineering. One volume has already
been published and two more are expected; one will deal with the
state of technical education with special emphasis on mechanical
engineering and physics, the other with documentary materials.

OTHER STAFF ACTIVITIES

It can now be taken for granted that members of this Faculty
will have many posts on committees and in advisory capacities, and
we can no longer report any but the most conspicuous of these.

Professor George P. Shultz has been on leave of absence to serve
as specialist on labor economics and labor relations on the staff of
the President's Council of Economic Advisers; Professor Robert E.
MacMaster has been on leave of absence for work in the Russian
Research Center at Harvard University; Professor Bauer has been
on leave of absence for studies in the Center for Advanced Study
in the Behavioral Sciences at Palo Alto; Professor Higgins had four
months' leave to serve as Economic Adviser to the Government of
the Philippines at the request of the United Nations; William
Hollinger was on technical leave of absence to serve on the eco-
homics faculty of the University of Indonesia; Professor Hagen
was absent for two months in Japan as a member of a six-man team
to advise the Japanese government on investment priorities.

Professor Lerner was Scientific Director of the Institut d'Etudes
Europ6ennes in Paris; Professor Carvel Collins was Visiting Pro-
fessor of American Literature at the Salzburg Seminar in American
Studies in Austria in June and July, 1955, and Visiting Lecturer at
the Universit6 d'Aix-Marseille in August, 1955. Professor Pool was
Guest Editor of a special issue of Public Opinion Quarterly devoted 127
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to political communication, issued in the spring of 1956 and contain-
ing some ten articles by members of the M.I.T. staff. Professors
Morris A. Adelman, E. Cary Brown, Hagen, Samuelson, Kindle-
berger, and Millikan all prepared papers and were witnesses for the
Joint Committee on the Economic Report of the United States
Congress. Professor Thomas H. D. Mahoney was elected First Vice
President of the American Catholic Historical Association. Pro-
fessor Lynwood S. Bryant directed fifteen television programs on
the history of the automobile and its role in American life. Profes-
sors Millikan and Rostow prepared a "major policy paper" on
United States Foreign Economic Policy. Professor Licklider was
Chairman of the Committee on Psychological and Physiological
Acoustics of the Acoustical Society of America. Professor Karl W.
Deutsch attended and participated in many meetings in many parts
of the world concerning many subjects, particularly the Third
International Conference on Political Science at Stockholm in
August, 1955.

I have been re-elected President of the American Academy of
Arts and Sciences and to the Executive Committee of the Board of
Trustees of Mount Holyoke College; and I have become Chairman
of the Academic Advisory Board of the United States Merchant
Marine Academy. During the year I delivered a series of seven
Lowell Institute Lectures at the Boston Museum of Fine Arts, the
keynote address at the convention of the American Institute of
Architects, and a series of two lectures at Clemson College.

STAFF CHANGES

The full list of staff changes is published elsewhere in the Presi-
dent's Report. Here I will report only on major matters.

By the untimely death of Joseph N. Scanlon, M.I.T. lost a great
teacher and a great friend. After distinguished work for labor
unions during their most critical years, "Joe" Scanlon became a
Lecturer in our Industrial Relations Section in 1947 and was
widely known for his work with management and unions in the
development of a labor-management cooperation plan. He was
loved and respected by labor and management alike and played
a prominent role in many international meetings. He died in
February after an extended illness. His work will be carried on
by his associate, Frederick Lesieur. A number of the firms and unions
which benefited from Mr. Scanlon's work have taken steps to128
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establish a permanent Joseph N. Scanlon Fund at M.I.T. for
research on experience with union-management cooperation plans.
His work will go forward but his personality can never be replaced.

A major change has been made in our Library administration.
Professor Locke was asked to accept the post of Director of
Libraries while remaining as Head of the Department of Modern
Languages. This could only be possible if we relieved him of some
departmental duties and reinforced the Department with new
appointments. Three have been authorized and two promising ones
have already been made. Since the new incumbents begin their
duties in July, they will appear in next year's report.

We have been assisted by a number of visiting professors:
Richard A. Musgrave, Professor of Economics at the University of
Michigan; John G. Turnbull, Professor of Industrial Relations at
the University of Minnesota; and Robert S. Hartman, Associate
Professor of Philosophy at Ohio State University. Philipp Frank,
Professor Emeritus of Harvard College, gave courses in the Depart-
ment of Humanities in the second semester, and Stephen C. Pepper,
Professor of Philosophy at the University of California, offered our
only colloquium in the Department of Humanities. A committee
consisting of Dr. Henry P. van Dusen and Professors Paul Weiss,
Sidney Hook, and Isaiah Berlin has been advising the Department
of Humanities on new appointments in philosophy.

TROUBLES

This has been such a good year that it may seem ungrateful to
point out the major difficulties that seem now to confront us.
There are four, possibly not all of equal difficulty or even im-
portance, but all significant:

1. The Center for International Studies has been with us now for
five years. It has done some outstanding crash and long-range
programs of research. It has been generously supported with funds.
It has had aggressive and sensible direction by Professor Millikan.
It has brought to the roster of the M.I.T. Faculty, mostly on a
transient basis, a considerable number of distinguished scholars.
It has inevitably had effects on some of the graduate teaching and
a little of the undergraduate teaching here. But we cannot assert
that in its first five years the Center has given the major teaching
strength we hope it will ultimately provide. The time has come 129
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when more positive steps must be taken to integrate this dis-
tinguished effort with the general programs of M.I.T.

Much has been accomplished. There is long-term financing for
two posts in behavioral sciences as previously discussed. The
Center does have its own active seminar program. It has produced
the graduate program in economic development. But most of the
hardest part of the integrative planning and accomplishment
remains ahead. I cannot do better here than quote from the
Director's report:

"For some time the Center has desired to stabilize its financial
position by obtaining a substantial measure of long-term support.
Important progress was made in this direction during the past year
by means of the waning-capital grant from The Ford Foundation.
... Long-term financial stability for the Center, however, demands
the securing of an assured core income, independent of term grants,
of about $100,000. High priority will be given this task in the year
ahead....

"The Center has come in contact this year with an important
question which concerns the Institute as a whole-the question of
how M.I.T. can best contribute to the development of a com-
munity of scientists and engineers in underdeveloped countries.
On three separate occasions during the past year the Institute
was approached through the Center about the possibility of accept-
ing contracts which would associate the Center with newly-
emerging foreign universities. A great deal of thought was given
this problem of M.I.T.'s 'foreign policy'; the Institute's position
is to consider each separate proposal on its own merits rather than
to lay down any policy favoring or discouraging such arrangements.
The chief difficulty in concluding contracts with foreign universities
is the shortage of faculty members who possess the required tech-
nical and personal qualifications and who have an interest in
accepting such assignments."

The Center also dramatizes a problem which is serious for many
American universities. The "ivory-tower" professor has appro-
priately been replaced by the man who takes his ideas to the
market place. Professors advise in almost all national and many
international fields. Thereby they gain knowledge and experience
which enhance their teaching. But the active role and the pro-
fessorial role are competitive. Most of the extracurricular demands130
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are for worthwhile public services and usually serve legitimate
professional interests as well. But the better the men, the more
incessant the demands, and a sure-footed equilibrium is difficult
to establish and maintain. This is, I believe, a national problem,
and the Center does not present it in a particularly exaggerated
form-though it would be blind to deny its threat.

The Center for International Studies is potentially the greatest
asset for development of the social sciences at M.I.T., and it is of
the utmost importance that all of us see to it that the potentialities
of this asset are realized.

2. In several reports of recent years I have pointed out that we
must find a way to solidify our position in psychology. For a long
time now we have had enough first-class psychologists engaged in
various research projects at M.I.T. to offer the basis for a strongly
consolidated effort. For a long time we have had good introductory
subjects in psychology among the upperclass elective sequences,
and these have become increasingly popular. For a long time we
have had the privilege of conferring the doctorate in psychology
when a student earned it, and from time to time this has happened.
All the elements of a thriving situation in psychology are present
except a continuity of purpose and organization which would
make a future in psychology at M.I.T. seem attractive to a
talented young man.

This was noted by the Marquis Committee several years ago
when it made recommendations for our action. The administra-
tion has looked favorably upon such a development and has asked
the psychologists now on the Faculty for the exciting plan which
it could support. But with less to go on initially it is the. political
scientists and not the psychologists who have found a way. I have
no doubt that some new financing is needed to put psychology on a
solid footing at M.I.T., but, it is not of a different order of mag-
nitude than that already obtained in political science and it
should, if anything, be easier to get.

Psychology has, of course, suffered -from some handicaps not
imposed on political science. It has suffered particularly, I sup-
pose, because it means so many different things to so many dif-
ferent people, so that the psychologists needed in the School of
Industrial Management seem of a different type from those in
demand at the Lincoln Laboratory, and both may be different from
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those who might teach the general psychology which is very
popular with our students.

The main thing needed by psychology at M.I.T. is a fund which
will finance two to four additional permanent chairs on a long-
term basis and some expressed continuity of purpose which would

justify a patron in investing such funds. There will then be three
main problems which have been well expressed by Professor
Ralph E. Freeman, Head of the Department of Economics and
Social Science, in his annual report:

"The development of our psychology program presents three
main problems. (a) The number of students in our classes has
been growing rapidly. During the spring term of 1956 there were
about 750 enrolled in the various classes. As a result of this growth,
the size of the classes has had to be increased with some impairment
of teaching efficiency. . . . (b) Our second problem is that of
integrating in some way the various types of psychological work
now going on in different parts of the Institute. The School of
Industrial Management, the Center for International Studies, the
Lincoln Laboratory, and other laboratories and projects are en-
gaged in psychological activity and have psychologists on their
staffs. These scattered people should be encouraged to get together
occasionally to exchange ideas and discuss their common problems.
(c) If the staff of the Department were strengthened and the
considerable resources of the Institute were mobilized, an excellent
graduate program could be developed. Such a program, we believe,
is necessary if psychology is to gain its place both in research and
in teaching at M.I.T. Graduate studies are a stimulus to the staff
-virtually a necessity if our present excellent psychologists are to
be retained and competent men attracted to fill vacancies or meet
the needs of expansion."

The future of psychology at M.I.T. must be resolved, and posi-
tively. It has become an inter-school matter, and in my opinion
we can no longer delay grappling with it decisively. Psychology
belongs at the Institute.

3. The third of our problems seems more pedestrian but may not
be more easily solved. This is the problem of space. The Department
of Economics and about half of the Center for International
Studies are living on borrowed time in the Sloan Building, facing
the imminent day when the growth of the School of Industrial132
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Management will force them to go elsewhere. The office space
available in the Hayden building, which houses the Humanities
Department, about half of the Center, and the Department of
Modern Languages, is now occupied to more than capacity. No
more doubling up is possible. We are short of modern classrooms
and seminar spaces in which to teach the humanistic subjects as
they should be taught. The Library can go in only one direction,
and that is in the direction of expansion. There seem to be no
practical ways to increase the floor areas in this building; the
adjacent spaces on which building or remodeling might have
occurred all seem committed now to a Graduate Center through
the acceptance of the report of the Committee on Student Housing.
What all this implies for the School of Humanities is not easy to
predict, but it is at least clear that we can no longer wait for
the problem is now squarely upon us.

4. Finally, there is a great piece of unfinished business. I refer
to our institutional failure to make any progress in developing an
art program either along the lines of the Hayes Report or other-
wise. We do quite a good job in introducing the freshmen and
sophomores in our core curriculum to the elements of the art
surrounding the cultures they study, and for that we are indebted
to the convenience of the Hayden Gallery and to the great guidance
and management afforded us by Professors Herbert L. Beckwith
and Albert Bush-Brown of the Department of Architecture. Thus
we whet student appetites in some cases, but we have nothing
beyond this of a curricular nature to satisfy this appetite. Thanks
again to Professor Beckwith and the Museum Committee, we have
a good set of temporary art shows for the whole Institute family,
and many of these are first or only showings in Boston so that
we also serve the community. But no undergraduate at M.I.T. who
wants to study art further, either in subjects of history and
criticism or in subjects of a laboratory nature, has any opportunity
to do so unless he is an architectural student taking these subjects
as part of his professional curriculum. Even for the architectural
students the study of painting and sculpture is essentially absent.

This is a very serious lack in the whole program of general
education at M.I.T., and it is no consolation to me to know that
the visual arts are among the worst handled in many sister insti-
tutions, too. The visual arts are an important part of man's adven- 133
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ture, and the interest in examining them, the ability to come to

grips with them, and even the desire to participate in making
them are not talents which should be left to chance. The School
of Humanities should not try to do this alone; nor if it did try
could it be expected to do it well. We -have but two people on the
present Faculty of this School who have even a developed
amateur's interest in and knowledge of the subject; the School of
Architecture has few senior professionals, not enough to take care
even of its own needs. Again it is clear that funds are needed for
a larger staff. I have no doubt that they can be readily found once
there is an enthusiastic leadership for the program.. I believe that
that leadership should come from the School of Architecture, and
I continue to pledge the support of this School to that leadership
when it emerges. May it emerge soon!

JOHN E. BURCHARD
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The year 1955-56 is the School of Industrial Management's fourth.
It is the first year in which our plans have sufficiently matured so
that we can see the shape of things to come. We are beginning to
complete the program of long months of studying our mission and
how best to achieve it, searching for qualified personnel for the
staff, waiting for their arrival and then for their induction into the
atmosphere of the School, and finally, for the initiation of the pro-
grams made possible by their presence.

Management of industrial enterprise in this country is in transi-
tion. Whether we are on the verge of a second industrial revolution
or merely witnessing an extension or acceleration of our mechanical
processes is subject to debate. Certain it is that the fruits of scien-
tific research in recent years have had significant effects on the
environment in which management operates and have brought us
to the brink of a new era of industrial life. Increasingly apparent
is the need for new systems and means of meeting the overbearing
requirements of information-handling necessary for decision-making
in business. The enormous growth in the size of our economy and the
need to integrate its correspondingly large constituent parts into
the whole complex which we describe as "business activity" is 135
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demanding the help which these new systems promise to give us.
Of equal-or even greater-importance is our need for a better

understanding of the structuring of human beings into organiza-
tional forms so that unrealized abilities and talents may be released.

And if industrial management itself is reaching out for new tools
and demanding invention to better cope with its responsibilities,
then the task of a school such as this is to study ways of developing
management competence so that it may turn out more and better
qualified men. After a decade of high and rising employment and
economic activity our society is suffering a critical shortage of able
men to perform the management function without which growth
cannot be sustained.

The educational program, both as to content and method, re-
ceived continuing attention during the year and the results became
beneficial at all levels of instruction. The Faculty of the School,
sitting as a committee in a long series of seminars, considered pres-
entations made by the personnel of each subject area for a review
of content and of teaching method. If we think of management
as a composite of many complex and interrelated parts, it follows
that the different functional areas studied require planned rela-
tionships. These time-consuming seminars were helpful to this end
and strengthened the undergraduate, graduate, and executive devel-
opment programs. By this device the new Faculty members could
more quickly be assimilated and could bring their talents to bear
on the objectives of the School.

UNDERGRADUATE PROGRAM

At the undergraduate level two new beginning courses in man-
agement are being designed to meet more specifically the needs of
succeeding courses. A long-needed laboratory with necessary equip-
ment is being provided for the work in statistics.

To encourage the exceptional student at the senior class level,
each of ten men selected by the Faculty chose a member of the
staff with whom to work on a tutorial or research assistant basis.
This program enabled these outstanding students to work profession-
ally with members of our Faculty, and the experience was so reward-
ing to the students and Faculty members that we propose further
experimentation and possible extension of the program.136
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GRADUATE PROGRAM

Though the graduate program curriculum has reached some
degree of maturity as to the areas to be covered, several changes
have been made in the first year of the two-year program. These
changes concerned principally the revision of material within exist-
ing courses based on our teaching experience over the past three
years. Wide latitude of choice of subjects is permitted in the second
year.

For the first time we required all entering graduate students to
take the Admission Test for Graduate Study in Business prepared
by the Educational Testing Service of Princeton, New Jersey. While
no immediate use will be made of this data, its continued accumula-
tion over the years with correlations with later performance may
in the future help us select entering students.

The enrollment in the graduate program was limited to sixty
students, an increase of 30 per cent from the year before. These
men come from forty-eight American universities and twelve foreign
countries. The increase in our staff makes possible the admission
of a larger number of qualified students; the enrollment in the fall
of 1956 is expected to be about one hundred.

EXECUTIVE DEVELOPMENT PROGRAMS

The Sloan Fellowship Program proceeded along the lines estab-
lished in recent years with one important innovation: a visit to
Ottawa, Canada, where the Fellows had the honor and opportunity
of discussing with several Cabinet members and top government
officials of Canada some of the economic, social, and political prob-
lems of our neighbor to the north. This experience, coupled with
their visit to Washington where they had a similar opportunity for
discussion with high government officials, afforded them an excep-
tional insight into the problems of government in the two countries.

A major event of the year was the Sloan Fellows' Reunion in
April. The high regard which the former participants, dating back
to 1931, have for their year of study at M.I.T. was manifested by
the fact that 160 of the 220 living Fellows attended this reunion,
130 of them bringing their wives. Half of the former Sloan Fellows
have had their experience here since the establishment of the School
of Industrial Management in 1952. 137
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The need for a program of study of management problems for
men holding important positions in industry-but for a period less
than the twelve months taken by the Sloan Fellowship Program-
has long been felt and has been urged upon us. Not until our staff
had been increased in numbers and in the areas covered could we
accede to this pressure. Moreover, housing and group living for
those attending was essential. With the arrival of the new staff mem-
bers last year and with M.I.T.'s newly acquired Endicott House
in Dedham available for housing, we were ready for the first
time to plan an educational program. In December we announced
what was to be a pilot plant course. Eleven representative indus-
trial companies sent us twelve men for a ten-week session begin-
ning in March.

The program was a success from the standpoints both of those
attending and of the Faculty who had carefully prepared the
courses. Two such programs are now planned for 1956-57, one in
the fall and one in the spring. Based on our experience with this
first group we shall be able to accept a larger number of students
in succeeding programs. If the demand for this kind of program
continues as it seems likely to do, the Program for Senior Execu-
tives will become a permanent part of our Executive Development
Programs.

CONFERENCES AND SPECIAL PROGRAMS

We conceive our responsibilities to include service to the busi-
ness community in various ways. To this end the School has increas-
ingly turned to short programs offered during the academic year
and particularly during the summer. These programs, varying
in length from one day to several weeks, are designed to afford an
opportunity for practicing managers to attend sessions in specific
fields. The objective is to afford management personnel an op-

portunity to learn of new developments relevant to management
practice which are the outcome of the studies of our own staff as
well as those of others conducting research in the field of
management.

Professor Robert H. Gregory's five-day seminar on Management
and Electronic Data Processing appraised the characteristics and
techniques of electronic data processing systems relevant to business138
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management and covered the most recent developments in both
local and long-distance data processing that are of special impor-
tance to management.

Professors Albert H. Rubenstein and Herbert A. Shepard (of
the Department of Economics) conducted two Workshops on
Human Relations in Research Laboratories, each for two days,
at Endicott House. This program on the human relations aspect of
laboratory management was an informal workshop-discussion of the
problems of managing research and development personnel.

Professor William A. W. Krebs conducted a five-day conference
at Endicott House on the Atomic Industry, 1956, which explored
the technical and economic background of United States atomic
energy development. The focus of this conference was on the unique
problems facing management as the result of the rapid growth of
the atomic energy industry.

In addition, members of our staff conducted two symposia for
the Industrial Liaison Office: Control of Research Expenditures
(Professor Rubenstein), and Electronic Computers and Business
Problems (Professors Thomas V. Atwater and Gregory).

The School conducted two Special Summer Programs: Elec-
tronic Computers and Business Problems, which described the
characteristics and operation of electronic data processors and
related equipment and emphasized problem programming, coding,
and solution in a computer; and Business Management and Elec-
tronic Data Processing, which was planned for those already some-
what familiar with electronic data processing who seek additional
information about the status of business computation methods and
prospective development.

RESEARCH IN MANAGEMENT

The ultimate test of the innovative character of business educa-
tion lies in the extent and quality of the research emanating from
the staff members. In the early years of the School, our staff was
beset with the difficulty of preparing the best possible curriculum
and teaching program for management. Now the demand upon
Faculty time for preparing course material is decreasing. The addi-
tions to our Faculty and the added free time available to the staff
have enabled members to pursue their research interests. As a
consequence, our research program has assumed larger propor- 139
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tions and will undoubtedly grow even more rapidly in the next
few years.

In the spring the Laboratory for Organizational Behavior was
completed and put into operation, under the direction of Professor
Douglas M. McGregor. We hope to gain greater insights into the
problem of executive selection.

Professor Eli Shapiro is doing an analysis of post-war capital
markets for the National Bureau of Economic Research.

Following an exploratory study by Professors Shapiro and Myron
J. Gordon last year, Professors Gordon and Edwin Kuh have done
an extensive study on common stock in manufacturing firms in order
to determine the effect of rate of growth, of uncertainty, and of size
on the price of common stocks.

Professor Elting Morison has nearly completed his research on
a biography of Henry Stimson.

Professors Thomas M. Hill, Myron J. Gordon, and Herbert F.
Goodwin, with Professor Shepard, have undertaken a three-year
study of hospital operation under the sponsorship of the U. S.
Department of Health, Education, and Welfare.

Professor Ross M. Cunningham has completed the first phase
of his studies in brand loyalty which have received wide attention
in the field of marketing. He is now pursuing some of the implica-
tions of his earlier studies on a much larger scale. His text on
Industrial Marketing (in collaboration with two other authors) was
published this year and was favorably received.

Professor Krebs continued his study on the role of state govern-
ments in atomic energy development. He has published several
papers on the subject, including a draft of an act for coordinating
development and regulatory activities.

Professor David Durand is nearing completion of his study of
the growth factor in utility stock prices. In the course of his work
he has also developed a program for matrix inversion by the square
root method which should prove valuable to statisticians. His manu-
script on bank stock prices is being reviewed by the staff of the
National Bureau of Economic Research.

Professor Edward H. Bowman continues his work on models
for manufacturing analysis. His book, Analysis for Production Man-
agement, written in collaboration with Professor Robert B. Fetter,
is in the final stages and will be published early next year.140
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Professor Fetter is also working on the application of waiting-
line theory to servicing problems. In addition, he has collaborated
with Professor Thomas P. Goodman of the Department of Mechan-
ical Engineering in the application of analog computation to busi-
ness decisions.

Professor John L. Enos has concluded his research on innovation
in the petroleum refining industry and his conclusions will be
published this fall.

Professor Goodwin has completed most of his work on production
line study and the results will be published shortly. In the spring
he was awarded the Gilbreth Medal of the Society for the Advance-
ment of Management for "noteworthy achievement in the field of
motion, skill and fatigue study."

Professor Gregory has done extensive work in analyzing busi-
ness data processing systems and case studies of computer instal-
lations.

The work of Professor Kuh in investment theory should provide
new insights into investment decisions. His Wells Prize book, written
in collaboration with John Meyer and entitled The Investment Deci-
sion: An Empirical Study, will be published next spring.

Professor Richard B. Maffei is using high-speed computers to
make a study of the occupational and areal structure of American
industry.

Professor Rubenstein has undertaken a long-term program of
investigation into the management of industrial research.

Professor Warren Torgerson's work on high-aptitude public
high school seniors is supported by the National Science Founda-
tion. His book, Theory and Methods of Scaling, is nearing publication.

The work of Professor Thomson M. Whitin in the field of inven-
tory management has received much favorable comment.

Professor William Letwin's manuscript on the Sherman Anti-
Trust Act has been completed.

PERSONNEL

The appointment of Dr. Jay W. Forrester as Professor of Industrial
Management is of major significance to the School's future growth
in the areas of data processing and the business use of high-speed
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computers. Dr. Forrester has for many years been associated with
M.I.T.'s Servomechanisms Laboratory and more recently with the
Lincoln Laboratory, where he was one of those primarily respon-
sible for the development of the SAGE system. His presence on our
staff will undoubtedly stimulate a great deal of research and interest
in these vital areas.

Professor Sidney Alexander comes to the School from the Colum-
bia Broadcasting System, where he has been economic advisor to
the president. He was previously Chief of the Finance Division of
the International Monetary Fund and has been associated with
a number of government and academic organizations. He will be
interested primarily in business economics and business policy and
will conduct research in the interrelationships of the social
sciences.

Professor Marvin E. Shaw joins our staff as Associate Professor
of Industrial Management in the Human Relations group. He was
formerly associated with the Johns Hopkins University.

Dr. Edgar H. Schein comes to the School as Assistant Professor
of Industrial Management to work in the area of social psychology.
Since completing his graduate work at Harvard, he has been a
research psychologist with the U. S. Army at Walter Reed Insti-
tute of Research.

Dr. Donald A. Corbin joins our staff for one year as a Visiting
Lecturer in Accounting. He is Assistant Professor of Economics
at the University of California.

Dr. Daniel Holland joins us in the spring as a Visiting Lecturer
in Taxation. He is a member of the research staff of the National
Bureau of Economic Research.

We are pleased to announce the promotions of Professor Whitin
to Associate Professor of Industrial Management and of Mr. Floyd
E. Gillis to Assistant Professor of Industrial Management.

Professor Thomas M. Hill has been on a leave of absence since
February to accept an appointment as visiting professor in the
Department of Economics at the University of Leeds, England,
in connection with that school's newly organized program in indus-
trial management.

Professor Letwin has been on leave since February while doing
research in England on his forthcoming book on the origins of
modern economic thought.
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Professor Whitin has been on leave since August to accept an
appointment as Chief of the Economic Branch of the Office of
Operation Analysis and Planning of the Atomic Energy Commission.

We must also record personnel attrition. Professor Atwater
resigned to accept a position in industry. Messrs. Barnes, Hamman,
and Stewart have resigned in order to devote full time to their
graduate work. Professor Krebs resigned to accept a position in
industry, but he will continue his association with the School on a
part-time basis. The resignation of Professor Alex Bavelas, who has
undertaken a very challenging assignment for the Bell Laboratories,
will be sorely felt.

LOOKING AHEAD

The creation of the School of Industrial Management and the
build-up in staff and teaching programs was made possible by a
generous grant from the Alfred P. Sloan Foundation. This financial
support was not in the form of an endowment but was planned
to provide the financing for the establishment and early develop-
ment of such a school. After four years of operation we see more
clearly the future scope of our activities. It is now necessary to
secure additional financial support in order to complete plans for
expansion in programs and research and to secure the staff
needed to do both these things. A major problem for the next few
years is to obtain continuing financial support. This problem now
becomes one of major concern to the administration of the School.

E. P. BROOKS





SCHOOL OF SCIENCE

The School of Science has the responsibility of providing the basic
scientific education and training for all students enrolled in the
Institute. The necessity for teaching physics, chemistry, and math-
ematics to every freshman and to almost every sophomore gives
rise to serious problems of scheduling and of over-crowding in
laboratories. Superposed on this, the School has the responsibility
of educating bodies of professional scientists in each of six disci-
plines, some of which are very broad.

The six departments of the School of Science fall into two groups:
the three large departments-Chemistry, Mathematics, and Physics
-which in addition to having large professional undergraduate
and graduate enrollments assume the principal load of instruction
for all freshmen entering the Institute in any field; and three
smaller departments-Biology, Food Technology, and Geology and
Geophysics-which do not have major service commitments. Al- 145
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though all science departments are responsible for the production
of professionals in their own fields, and all increasingly emphasize
graduate study leading to the doctorate, the problems of the two
groups are somewhat dissimilar. The individual problems of the
six science departments are considered below in the reports of the
several department heads. However, in addition, all are faced with
the general problems of modern scientific education.

The changing of objectives to keep up with the changing needs
for scientists by industry, government, and education poses special
problems. It is becoming increasingly true that a professional scien-
tist cannot be satisfied with four years of college training and
a Bachelor's degree. Working through to the Doctor's degree is
becoming the normal course of education in science, involving as it
does approximately seven years of college work instead of the
previous four. With this increase in the duration of the average
college education superposed on the foreseeable growth in enroll-
ments over the next decade, it is increasingly important that we
select for special attention those portions of our curriculum which
make contributions least readily available elsewhere. The mag-
nificent plant and research facilities of the Institute make desirable
a shift in the center of gravity of our curriculum increasingly
toward advance work. While we have very great contributions to
make to students in their beginning college years of education, a
wave of such admissions should not be permitted to engulf our
facilities to the detriment of education in the upper undergraduate
and graduate years. Yet this trend must be balanced by the
realization that one of our greatest contributions to American
education is the amalgamation of elementary and advanced teach-
ing with research, so that a science student, from the day he
enters college, can find himself close to the firing line on any of
the more important advancing fields of science.

Demand for our graduates, especially those with Doctor's de-
grees, is at an all-time high, and almost all external pressures are
for expansion of our output. Even more important, however, is
the need for a continued increase in quality. With the rising
importance of science on the national and international scenes, it
becomes mandatory to add continuously to the attainments of our
graduates. Even more is it important that the occasional young146
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genius be given the opportunity to come to self-awareness, and be
aided in raising himself to the peak of his possible accomplishment.

To discuss these and other problems of the School, a meeting of
delegates of the School of Science was held at Endicott House on
January 21, 1956. Some thirty professors and department heads
of the School, under the chairmanship of the Dean, met with the
President and the Provost. An extended discussion of the desira-
bility of making the various schools of the Institute more auton-
omous was resolved with the conclusion that autonomy was
not so much what was needed as increased self-awareness. One
of the strong points of the Institute has always been the cohesion
among the various disciplines represented in its Faculty, and it
was felt that the monolithic structure of a single Faculty should
be preserved as much as possible. However, since this Faculty is
growing rather unwieldy to cope satisfactorily as a whole with the
problems of the individual schools, it was felt that a middle path
among these problems of growth should be carefully sought.

It was agreed that a somewhat increased degree of self-determina-
tion of the individual school faculties was particularly important
at the graduate level. Many of those present reported that they
felt the hampering effect of uniform policies in regard to all
graduate students, whether engineers, architects, or scientists. At
the undergraduate level it appeared desirable to maintain the
present high degree of cohesion, one of the great strengths of
M.I.T. in the past. We are faced, therefore, with the problem of
steering a middle course between the organization of a typical
university with its wide gulfs between professional schools, and an
over-coherent structure in which, because of tradition, students in
widely variant disciplines are required to take the same courses as
the majority. No matter what we do, cohesion at all levels is likely
to be increased by the rapidly increasing requirements for pure
science instruction in the engineering curricula even at advanced
levels.

An important aid to the planning of the School was the appoint-
ment by President Killian of an ad hoc committee to make recom-
mendations on the education of science teachers for secondary
schools. The committee consisted of a selected group of principals,
headmasters, and school superintendents of various secondary
schools, under the chairmanship of Professor John A. Finger, 147
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Assistant Professor of Education at Colgate University. In March,
1956, this committee submitted to the President a report which
has been carefully considered by the Science Council.

The committee verified the frequently expressed opinion that
the numbers of persons teaching physics and chemistry in the high
schools will need to be more than doubled in the next ten years.
The committee urged that the Institute take a vigorous stand in
insisting that the problem of meeting the salary differential
between careers in secondary school science teaching and other
careers in science be brought up for wide discussion among all
groups concerned. The committee also recommended that the
Institute urge that the problems of certification and tenure be re-
examined to determine what steps need to be taken to protect our
educational system in the coming years, and that the Institute help
liberal arts colleges to become aware of their role in the prepara-
tion of science teachers. It is planned to hold a conference at the
Institute in the near future on this subject.

The committee also suggested that a four-year program be added
at M.I.T. to the present five-year program of training for secondary
school teachers. This is now under consideration, in connection with
the transfer of the teacher-training program at the Institute to
the Department of Humanities.

As one of our major contributions to the improved science
education of secondary school science teachers, a very successful
summer program was again held this year-the Westinghouse Sci-
ence Teachers' Program, under the direction of Professor Irwin W.
Sizer. More than 200 secondary school science teachers applied to
take the course, of which sixty-four were admitted and enrolled.
This represented a falling off in numbers from recent years,
probably because many other colleges and universities are offer-
ing comparable programs, some of these with fellowships up to
twice as large as those offered at M.I.T. The emphasis on biology
in the course was increased this summer, and laboratory work
in biology, as well as in chemistry and physics, was emphasized.
The fact that secondary-school science teachers often have poor
backgrounds in mathematics has made it necessary to abandon the
mathematics part of the course.148
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RESEARCH

Research in the science departments continues to be great in
quantity and of outstanding quality. Although our Faculty are
selected primarily for their abilities as teachers and for their
interest in students, they are, almost without exception, scholars
with a consuming interest in expanding the boundaries of some
chosen discipline.

Support of fundamental research at the Institute, particularly
by government agencies, continues to be extensive, but varies from
field to field in a somewhat undesirable way. Physics, with its
tremendous current importance in international affairs, is well
supported by various government bureaus through research con-
tracts in such important fields as nuclear science, electronics, and
spectroscopy. In chemistry--though it is a field which is still much
larger industrially than physics and one of top importance-support
is somewhat less satisfactory. This is perhaps because chemistry
came of age in the United States some twenty-five years ahead of
physics, and the newer field often presents more glamor for a time.
Nevertheless, the number of chemists in this country is still about
five times as great as the number of physicists, and this important
and expanding field deserves fuller support.

The research problems of the Department of Geology and
Geophysics are similar to those in chemistry, though different in
degree. While a certain amount of government research support is
available, particularly in geophysical fields, further support is
needed, especially to assist in attracting outstanding graduate
students.

Excellent support is available in biology, not only from such
government agencies as the National Institutes of Health but from
the various foundations which in the past decade have been shift-
ing much of their support from the physical sciences to the life
and social sciences. In food technology-where our department
exists because of the demands of a particular industry for grad-
uates of the Institute-the problem is somewhat different. Current
research is well supported by grants from foods industries as well
as through contracts from the Quartermaster Corps and other
government agencies. A great need exists, however, for capital
support to make the Department stable on a long-term basis.

The School of Science welcomes the transfer, as of July 1, 1956, 149
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of the Department of Meteorology to the School from its previous
location in the School of Engineering. Professor Henry G. Houghton,
Head of that Department, attended all meetings of the Science
Council after the impending change was announced.

Professor Francis O. Schmitt, for the past fourteen years Head
of the Department of Biology, has been appointed to an Institute
Professorship, a distinguished academic post which recognizes out-
standing achievement and permits him to devote his energies to any
research field or combination of disciplines that he may choose.
Professor Schmitt is now embarked on a greatly expanded research
program in pursuit of his long-sought goal, elucidation of the
mechanisms of living cells, particularly those of nerve and muscle.

As Acting Head of the Department of Biology, Professor Sizer has
actively taken over its direction, and his plans for its extended and
continued growth are being given close and merited attention and
support.

DEPARTMENT OF BIOLOGY

With the change in departmental administration during the past
year, the long-term goals of the Biology Department were re-exam-
ined. Plans are under way to expand its outlook in the area of life
sciences and in particular to more closely integrate the work of the
Department with the research in biology and medicine going on in
other laboratories at M.I.T. Without attempting to cover all aspects
of the wide field of biology, the Department will concentrate its
efforts on molecular biology, with special emphasis on biochemistry,
biophysics, and general physiology.

The seminar room on the seventh floor of the Dorrance Building
has been converted into the Loofbourow Lounge, named in honor of
the late Professor John R. Loofbourow, former Professor of Bio-
physics, Executive Officer of the Department, and Chairman of the
Faculty. Furnishings for the room include comfortable chairs, a
radio, and kitchenette facilities. Except when this lounge is used
for seminars and small classes, it will be available at all times for
study and recreation by our students, both graduate and undergrad-
uate, as well as Department staff.

The addition of the latest RCA model to the Department's array
of electron microscopes gives us the finest facilities in the world
for teaching and research in electron microscopy.

Biophysics has been introduced as an elective in the under-150
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graduate curriculum as a course entitled "Introduction to Bio-
physics" to be taught by Professor Richard S. Bear.

For a considerable time wise counsel on an informal basis has
been given to M.I.T. undergraduates by the staff of the M.I.T.
Medical Department. This situation has been formalized with the
appointment of Dr. James M. Faulkner as advisor to all M.I.T.
premedical students.

The effectiveness of the premedical school curriculum has been
appraised on the basis of the admission of biology graduates to
medical school and the records made by these students on the
Medical Aptitude Test. For the last five years, practically all the
students who have applied have been accepted by medical schools.
A survey of 531 colleges and universities over a period of three
years with reference to records on the medical aptitude examina-
tions indicates that M.I.T. premedical students are in the top
4 per cent of all students throughout the country who take the
examination.

A new advanced course in biochemistry, "Intermediary Metab-
olism" under Professor John M. Buchanan's supervision, is available
primarily to chemists and biologists who have already had a
graduate course in enzymology.

In view of the shortage of students going into graduate work
in biology, it seemed necessary to take special steps to build up
the graduate program in this field at M.I.T. A special flyer con-
cerning graduate education was prepared and distributed to colleges
and universities throughout the country. In particular, this flyer
described the large number of scholarships, fellowships, and teach-
ing and research assistantships now available to graduate students
in biology. Funds are still being sought to further strengthen
this fellowship program.

For the past five years the postdoctoral training program for
medical doctors has been handsomely supported by the Common-
wealth Fund. This Fund has supported medical men who were
working on Ph.D. programs as well as those devoted solely to
teaching or research activities of the Department. This program
of postdoctoral education has been extremely successful, and in
recognition of this fact the Commonwealth Fund has presented
M.I.T. with a terminal grant which should support this program
for another four to five years.
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Under the auspices of the Industrial Liaison Office, the Depart-
ment presented a symposium on the subject of Biosynthesis, directed
by Professor Sizer and including Professors Sizer, Gene M. Brown,
Buchanan, David F. Waugh, Francis O. Schmitt, Bear, and
Bernard S. Gould as participants. Professor Buchanan presented a
Society of Arts lecture on "Radioactive Tracers and the Synthesis of
Body Tissues" for students and teachers from secondary schools.
An Alumni Day symposium on Medicine and Health included
Professor Schmitt, who spoke about the contributions of biophysics
to the field of medicine and public health. In addition, the Depart-
ment of Biology held an open house for all visiting alumni.

A two-week Special Summer Program in instrumentation, di-
rected by Professor Kurt S. Lion with able assistance from other
members of the staff, was given for about fifty scientists from hospi-
tal, industrial, and research laboratories as well as from other
academic institutions.

The Department suffered the loss of three of its professors during
the past year. Professor Charles H. Blake has resigned in order to
devote full time to his research in ornithology. Professor Roland F.
Beers, Jr., has accepted a post as director of an enzyme research
laboratory at the Johns Hopkins Medical School. Professor Myles
Maxfield has accepted a position in medical physics at the Brook-
haven National Laboratory.

New appointees include Professor Paul Weiss, Head of the
Department of Growth and Development at the Rockefeller Insti-
tute, as Visiting Professor of Biology for the fall term. Professor
Weiss will teach a seminar on embryology for graduate students and
staff, during which one lecture demonstration will be held at the
Rockefeller Institute. Dr. Eugene Bell has been appointed Assistant
Professor of Biology to assist in teaching the embryology course.
He will hold a joint appointment in the Bio-Acoustics Laboratory
at the Massachusetts General Hospital.

Of special interest in the field of research during the past year
were the following contributions:

Professor Cecil E. Hall has developed a technique for preparing
specimens on thin sheets of mica for examination with the electron
microscope. This has enabled him to view structures in viruses and
proteins down to dimensions of 10 Angstrom units.

Professor Bear has constructed a model of the collagen molecule152
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which is consistent with the data obtained from x-ray crystallo-
graphic and physical chemical techniques.

Professor Gould has identified a precursor of collagen in healing
wounds which is gradually converted to collagen during the repair
process.

Professor Buchanan in his studies of nucleic acid biosynthesis
has found the reactions involved can be prevented by certain drugs
which are relatively effective in the chemo-therapy of cancer.

Professor Waugh has isolated a new protein in the casein fraction
of milk which is the major component modified during the clotting
of milk.

Professors Schmitt and Herman W. Lewis have isolated and
dissolved giant chromosomes from the salivary glands of flies. By
chemical techniques they have succeeded at least partially in recon-
stituting these chromosomes from dissolved components.

DEPARTMENT OF CHEMISTRY

During this academic year major attention was focused on teach-
ing the course in General Chemistry offered to freshmen. Seven
experienced members of the staff with the rank of Associate Pro-
fessor to Instructor participated in the course for the first time by
conducting recitation sections. These men joined the eight members
of the Faculty who have lectured, conducted recitation sections, and
supervised the laboratory work in General Chemistry in previous
years.

This major addition of Faculty to the teaching program in fresh-
man chemistry this year provided an excellent opportunity to review
the subject matter of the course. As a result of this review and
conferences of the entire chemistry Faculty, we will undertake a
major revision of the subject matter for the 1956-57 academic year.
Chemical equilibrium, inorganic chemistry, and the principles of
qualitative analysis will continue to be central features of the
course, but in addition more comprehensive treatment of structural
chemistry, organic chemistry, and nuclear chemistry is planned.
These changes are being made with the object of presenting to the
freshmen subject matter taken from the major fields of chemistry
(analytical, inorganic and nuclear, organic and physical), so that in
addition to a thorough understanding of chemical principles the be-
ginning student will gain more appreciation of the scope of the
science of chemistry.
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The Faculty action limiting general chemistry to six instead of
seven contact hours per week was implemented during the year by
reducing the number of three-hour laboratory periods offered each
semester. The Faculty members engaged in teaching first-year chem-
istry are of the opinion that this reduction in laboratory time
is unfortunate, since chemistry is an experimental science dealing
with phenomena with which students have an opportunity to gain
familiarity only through laboratory work. For approximately two-
thirds of the students at the Institute, first-year chemistry is the
terminal course in that subject.

The following itemization indicates the teaching programs of
men added to the Faculty of the Chemistry Department during
the past three years:

Professor Carl W. Garland has lectured in junior physical
chemistry, in addition to sharing the responsibility for the
corresponding laboratory courses with Professor David P. Shoe-
maker; he taught statistical mechanics during the absence of
Professor Walter H. Stockmayer (on leave).

Professor Frederick D. Greene has lectured in junior organic
chemistry, shared responsibility for the corresponding laboratory
courses, and taught the course in theoretical organic chemistry
offered to seniors and entering graduate students.

Professor Herbert O. House has lectured in junior organic
chemistry, shared the responsibility for the corresponding laboratory
courses, and taught an advanced course in synthetic organic
chemistry offered to graduate students.

Professor Norman A. Nelson has lectured in junior organic
chemistry and shared the responsibility for the corresponding lab-
oratory courses.

Professor John S. Waugh has lectured in general chemistry and
taught a graduate course in molecular spectra and molecular
structure usually given by Professor Richard C. Lord.

Dr. Roy A. Whiteker has taught sophomore courses in qualitative
and quantitative analysis and a graduate course in analytical chem-
istry dealing with the determination of organic functional groups.

These assignments, for all but one of these men, are in addition
to the participation in the course in general chemistry noted above.
All are conducting active research programs.

An important curriculum addition during the year was an154
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advanced course in physical-organic chemistry (Professor C.
Gardner Swain), which was offered for the first time in several years
and which will be continued annually. Professor George H. Buchi
continued to offer a graduate course in organic chemistry in the
field of natural products, and he has participated in recent years in
teaching junior organic chemistry.

Professor Isador Amdur has been on leave of absence during the
past academic year as the holder of a Guggenheim Memorial
Foundation Fellowship at the University of California and the
California Institute of Technology. His normal teaching assignments
have been carried in his absence by Professors Stockmayer and
James A. Beattie.

Professor H.C. Longuet-Higgins, the distinguished theoretical
chemist from the University of Cambridge (England), delivered a
series of lectures during the second semester as the fourth Arthur D.
Little Visiting Professor of Chemistry. His lectures were most stimu-
lating and were attended by a large audience of graduate students,
members of the M.I.T. staff, and guests from other academic
institutions and industrial laboratories in the Boston area.

Fields of research of Faculty members and students in the Depart-
ment of Chemistry include the following:

Analytical chemistry: simple and mixed-ligand complex ion
studies; electrodeposition from very dilute solutions; rates of
electrode reactions; coulometry; polarography; the theory and
application of photometric and thermometric titrations; titrations
in non-aqueous solutions; applications of ion exchange; precipita-
tions and separations with thioacetamide; fluoremetry and flame
photometry.

Inorganic and nuclear chemistry: interhalogen compounds; lower
valence states of metals; stability relationships of concentrated
hydrogen peroxide; thermodynamics of chelate formation; structures
and bonding of carbonyl compounds; application of crystal field
theory to structure determination of transition metal complexes;
chemistry of the fission products and fission process; 0-decay
energetics; thermodynamics of ion exchange; generalized acidity;
solvent extraction and anion exchange studies; electrolyte behavior
in non-aqueous solvents; deuteron excitation functions.

Organic chemistry: carbohydrates; heterocyclic compounds;
organic peroxides; organometallic compounds; amino acids; 155
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synthetic alkaloids; polymerization; reactions of active methylene
compounds; reaction mechanisms; synthetic methods; tracer studies;
relation of structure to reactivity; vitamins; terpenes; sterols; other
natural products and physiologically active compounds.

Physical chemistry: pressure-volume-temperature relations of
gases and liquids; the absolute temperature scale; heat capacities
and latent heats at low temperatures; properties of gases at low
pressures; diffusion of gases; scattering and other properties of
molecular beams; electromotive force in concentration cells, and
oxidation-reduction potentials; freezing points of liquid solutions;
vapor pressures of liquid solutions; infra-red, ultra-violet and Raman
spectroscopy; precision photometry; kinetics of thermal and photo-
chemical reactions; properties of high polymers; properties of protein
solutions; optical and electrical properties of thin metal deposits;
study of crystal structure by X-ray diffraction; kinetics of very fast
reactions; nuclear resonance studies of the constitution of molecules
and crystals; lattice dynamics and low temperature elastic constants;
absorption spectra of adsorbed molecules.

DEPARTMENT OF FOOD TECHNOLOGY
The Department of Food Technology has had an extremely active

year both in teaching and research. Enrollment has increased both
in the undergraduate and graduate sections. A great deal of effort
has been spent on publicizing to high school students the advantages
of a career in the food industries, which form the largest single facet
of our national economy. Experience has shown that most high
school students are unaware of the opportunities awaiting tech-
nically trained young people in the food industries.

The pioneering researches of the Department in both radiation
preservation and in the application of modern electronic technic
to the evaluation of the rheological properties of foodstuffs have
attracted to the Department a number of highly capable graduate
students as well as distinguished post-graduate visitors from other
institutions and from industry.

Professor Bernard E. Proctor, Head of the Department, was
appointed a member of the Official Delegation of the United States
to the Geneva Conference on Atomic Energy last summer, where he
presented one of the papers of the conference. In addition, he
delivered a number of addresses at food research institutes through-
out Europe. Dr. Proctor received the Nicolas Appert Award for156
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outstanding achievement in food technology from the Institute of
Food Technologists in June in recognition of his researches in food
technology.

The annual Special Summer Program, last year dealing with
"Perspectives in Food Technology," achieved the greatest
enrollment since its inception. This course has been extremely well
received by those segments of our armed forces charged with the
feeding of troops, and each year a number of different officers and
civilians are sent to take this annual summer program. It has been
gratifying also to have more food manufacturers send key people
each year to take this course.

Sponsored research in the Department, as well as grants-in-aid,
increased during the past year. Both the departmental Visiting
Committee and the administration recognize the need for permanent
endowment of the Department, and steps are being taken towards
this end.

During the past year the Department has conducted two all-day
seminars, devoted to consideration of the recent research activities of
the Department, for departmental research sponsors and for the
Industrial Liaison Office. In addition, the Department was host to
the National Confectioners' Association for their annual meeting,
and Professor Proctor participated in the annual meeting of the
Association of Food and Drug Officials marking the fiftieth
anniversary of the passage of the Wiley Act which created our
modern food and drug laws.

Through the generosity of the X-Ray Department of General
Electric Company, the Department of Food Technology has
acquired its own electron accelerator for food irradiation. This will
aid materially in the research activities of the Department as well as
in graduate teaching and research.

A new sophomore course has been given during the past year for
the first time. This is in line with the new program of under-
graduate instruction which was adopted in the Department during
the past academic year.

DEPARTMENT OF GEOLOGY AND GEOPHYSICS

The largest sophomore class ever to enroll in Geology and 157
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Geophysics, together with a few upperclass transfers, raised the
total undergraduate enrollment to a record sixty-six at the
beginning of the year. Graduate enrollment was permitted to rise to
fifty, the maximum number now considered desirable. The degrees
granted during the year were about the same in number and
distribution as in the past three years.

A new four-year and a new five-year program in Geology and
Geophysics, to replace existing Courses XII-A (Geology) and XII-B
(Geophysics), were approved and went into effect for all students
in September, 1956. These curricula, which stress the basic sciences
in the first three years and include an advanced and varied group
of professional subjects, a longer summer field camp (increased from
eight to ten weeks), and wider choice of both professional and non-
professional subjects in the later years, were designed to attract more
students into the earth sciences, a field in which there is a growing
demand for graduates. To assist students in developing their pro-
grams and particularly in selecting elective subjects, the Department
has set up an advisory system whereby each undergraduate and
graduate student will have a staff member as an adviser.

In the four-year program the student may terminate his work at
the end of the fourth year by presenting the usual thesis, at which
time he will receive the degree of Bachelor of Science in Geology and
Geophysics. However, if he can qualify for graduate work by the end
of the seventh term and wishes to do so, he will be permitted to
bypass the Bachelor's thesis and submit a single thesis at the end of
the fifth year, at which time he will receive simultaneously the
degrees of Bachelor of Science and Master of Science, both in
Geology and Geophysics.

The Department offered for the first time a freshman elective
subject in astronomy during the Spring Term, in which 120 students
enrolled. Because such a large group was awkward to handle in night
observations with our small telescopes on the roof of Building 24 and
on the trips to the Harvard observatories, it has been decided to
offer this subject during both terms next year. Dr. William H. Pinson
will continue to have charge of the subject.

A new laboratory for mass spectrometry was created by bringing
together several smaller laboratories and supplementing existing
equipment to allow a broader program in this field. This move,
along with additions to the Cabot Spectrographic Laboratory, was158
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part of a long-range plan to consolidate all major geophysical
research laboratories on the ground floor of Building 24.

The eighth summer school was held at the Nova Scotia Centre for
Geological Sciences with Professor Walter H. Whitehead as Director
and Professor William H. Dennen in charge of geological surveying.
Twenty M.I.T. students, six students from other U.S. colleges, and
two students from Canadian schools received basic field instruction.
In addition, eight students worked on thesis problems.

Four junior geophysicists, along with seventeen other students
from fifteen other colleges, participated in the student cooperative
plan of Geophysical Service, Inc., working during the summer as
field assistants on geophysical field parties in the western United
States. An outstanding feature of this carefully planned program is a
series of forty lectures delivered to the student group by professional
geologists and geophysicists during the orientation week at Dallas
before the students go to their field assignments.

The Advisory Committee of the Geophysical Analysis Group met
at Endicott House on April 16, 1956, with fifteen representatives from
the nine supporting petroleum companies and five M.I.T. staff
members present. The work of the year was presented and the
Committee voted favorable consideration on the continuation of the
project for another year, with the decreased budget and program
requested by the Department.

Following the meeting just described, the third of the spring series
of Industrial Liaison symposia, "Research Techniques for the Earth
Sciences," was presented by six members of the Department and
enthusiastically received by the invited guests.

A two-term sequence of lectures and a bi-weekly colloquium in
physical oceanography are being planned for the coming school
year. Several regular staff members from the Woods Hole
Oceanographic Institution will deliver the lectures, and special
speakers will be brought to M.I.T. for the colloquia, which will
represent a cooperative effort by M.I.T., Woods Hole, and Harvard.
It is hoped that these cooperative efforts will stimulate additional
staff and student interest in oceanography.

Professor Roland D. Parks was on leave of absence from February,
1955, through January, 1956, to serve as Guest Professor at the Indian
School of Mines and Applied Geology, Dhanbad, India. Professor 159
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Ely Mencher was Visiting Lecturer in Petroleum Geology at
Harvard College for both terms of the school year.

Professor MartinJ. Buerger served his second year as Chairman of
the Faculty and was appointed Institute Professor and Director of
the new School for Advanced Study.

Research activities increased during the year as a record group of

undergraduate and graduate students joined with staff members to
carry on a varied program of thesis, project, and individual staff
research. Most of the program was supported by outside funds,
which came from the Office of Naval Research, Atomic Energy

Commission, National Science Foundation, Rockefeller Foundation,
and nine petroleum and geophysical companies.

Considerable use was made of the Whirlwind digital computor in
studying the relationships between observed statistics and the
physical interpretation of ground motions in seismic exploration.
In this work further study was devoted to discrete linear operators
as time domain filters. Whirlwind facilities were also used in further
solutions in the X-ray analysis of crystal structures.

In the Cabot Spectrographic Laboratory, principal effort was
devoted to developing new methods and techniques of analysis and
new standards in preparation for a major study of the distribution of
minor elements in sediments and sedimentary rocks. Studies of the
natural variations in isotopic abundances by mass spectrometric
methods led to the direct measurement of the age of certain
sedimentary rocks and confirmation of the validity of age measure-
ments on certain minerals in igneous rocks. A study of radiation
damage in zircon collected from fifty localities in New England

and the Maritime Provinces of Canada was completed during the

year. A new method was devised for the direct radiometric determi-
nation of uranium and thorium in geological materials by gamma-
ray spectrometry.

The stability of minerals at extreme pressures was investigated
with special reference to the constitution of the earth's interior.
Theoretical investigation of the stability of minerals under non-
hydrostatic stress was carried out and application of theory made to
problems of the origin of metamorphic rocks.

Following initial field successes last summer, further studies were
160 conducted on an improved method of prospecting for sub-surface
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conductive mineral deposits, utilizing frequency dependent effects
that result from localized polarization.

Procurement of new staff for the Department is proceeding on
schedule, and plans for an expanded program in geophysics and
geochemistry are well under way. Recent additions to the staff
include men especially selected for ability to apply the latest meth-
ods of the basic sciences to the difficult problems of the earth
sciences.

DEPARTMENT OF MATHEMATICS

In the Department of Mathematics the year was marked by
changes in the content of several mathematics subjects, a revision
of the undergraduate curriculum for mathematics majors, another
peak in enrollment in mathematics subjects, the addition of several
new staff members, and the opening of a new office for under-
graduate mathematics.

During the year a number of discussions were held concerning the
content of several of the mathematics subjects. In the basic subjects
in Modern Algebra (M62) and Analysis (M831, M832), changes
were made which the Department feels will strengthen these subjects
and will also help them to serve as better preparation for the subjects
which follow in later years. In Differential Equations (M22), a
subject which is taken by almost all second-year students at M.I.T.,
three new topics were introduced: Laplace transforms, partial
differential equations, and series solutions. With these topics in-
cluded in the program of Differential Equations, the Department
was able to make substantial changes in Advanced Calculus
(M351-2), which is now taken by a large number of third-year
students as well as by many graduate students who come from other
universities. The revised program in advanced calculus starts with
vector analysis, a topic which electrical engineering students need
early in their third year; since less time is needed for subjects now
covered in Differential Equations, more work on complex variables
and equations of mathematical physics can be given. The new
programs will permit the coverage of several topics not treated
previously as well as more thorough coverage of topics previously
treated with less detail. These changes were decided on after
discussions with staff in other departments and after evaluating the
results of an experimental program which the Department of
Mathematics has been conducting during the past two years. 161
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During the Spring Term members of the Department held
discussions with representatives of the Physics Department concern-
ing possible changes in the second- and third-year mathematics
program for physics majors. As a result, the Department has made
plans for an experimental program for second- and third-year
physics students. The program will take into account the fact that
these students all take three years of undergraduate mathematics,
and a completely coordinated program for the second and third
years is planned. It will start next fall on an experimental basis for
second-year students in physics and if it proves successful will be
carried over to third-year students the following year. It is also
believed that other departments which require three years of
mathematics in their undergraduate programs may wish to shift
to this type of program if it becomes formally established.

During the year a departmental committee made a thorough
study of the curriculum for undergraduate mathematics majors, and
as a result of the recommendations of this committee several changes
were made in the curriculum. The new curriculum has several parts:
(1) subjects, common to all M.I.T. curricula, in physics, chemistry,
mathematics, and humanities; (2) basic mathematics subjects,
primarily for mathematics majors, to be taken during the third
and fourth years; (3) elective subjects which are divided into two
groups. Students will be allowed during each semester to take some
electives in any department of the Institute, but they will also be
required to take elective subjects of a professional nature, chosen
either from mathematics or from engineering and science. The
Department feels that this curriculum gives greater flexibility to the
individual student, while at the same time it makes up an integrated,
broad, and well-rounded program and guarantees a strong core of
mathematics training.

Enrollment in mathematics subjects during the year again
reached a new high. During the fall semester a total of 3,293 students
enrolled in mathematics subjects in 117 sections. These figures
compare with 3,089 students in 108 sections for the fall semester of
the preceding year and 2,908 students in 100 sections during the fall
of 1953. The increase in enrollment, which has been taking place
almost steadily during the past decade, is a reflection not only of
the increased enrollment at M.I.T. but also of the larger percentage
of students who take mathematics beyond the freshman and162
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sophomore years. More departments are requiring a third year of
mathematics and more students are electing mathematics beyond
the required courses both as undergraduates and as graduate
students. The Department continues to offer a wide variety of
advanced undergraduate and graduate subjects, and it serves as the
minor department for the Doctorate for a large number of graduate
students.

In last year's report appropriate mention was made of the resigna-
tion of Professor Raphael Salem and the death of Assistant Professor
Irvin S. Cohen. To handle the increased enrollment in mathematics
the Department not only obtained replacements for these two former
members of the Faculty but also continued slowly to enlarge its
staff. Three new Faculty members, Associate Professor Alberto P.
Calderon and Assistant Professors Nesmith C. Ankeny and Louis N.
Howard, joined the Department at the beginning of the academic
year. In addition, Visiting Lecturers during the year were Dr. Jacob
J. Levin, formerly of Purdue University; Dr. Hartley Rogers, Jr.,
formerly of Harvard University; and Dr. Roy C. T. Smith of the
University of New England, Armidale, Australia. Dr. Levin has
accepted a position as mathematician at the Lincoln Laboratory at
M.I.T.; Dr. Rogers has been appointed to an Assistant Professorship
in this Department; and Dr. Smith is returning to the position from
which he has been on leave while on a Fulbright Travel Grant to the
United States.

Professor Philip Franklin is in charge of a new undergraduate
office, and with the help of the departmental committees concerned
with the first two years and with the third year he has very
effectively coordinated the work of the first three years.

The Mathematics Colloquium met regularly each week, usually
with a guest speaker from another university. Various members
of our Faculty spoke at colloquia of other universities and at
symposia and meetings of scientific societies. Professor Norbert
Wiener spent the year on leave from M.I.T. During most of the year
he was lecturing and pursuing research work at universities in India,
but both on the way to India and on the way back he lectured
extensively in mathematical centers in England, other parts of
Europe, Japan, and more recently at the University of California.
Associate Professor George W. Whitehead was on leave while hold-
ing a Guggenheim Fellowship and a Fulbright Grant for research 163
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in mathematics at Oxford University. Associate Professor Kenkichi
Iwasawa was an invited participant and speaker at the International
Symposium on Algebraic Number Theory held at the University of
Tokyo from September 8 to 13, 1955. Professor Chia-Chiao Lin of
this Department, together with Professor William R. Hawthorne of
the Department of Aeronautical Engineering and Professor Victor P.
Starr of the Department of Meteorology, organized a series of
lectures on the fluid mechanics of hurricanes arranged by the
Department of Meteorology. Professor Eric Reissner received the
1956 Clemens Herschel Award of the Boston Society of Civil
Engineers for a paper published in the Journal of the Society.

DEPARTMENT OF PHYSICS
The past year has brought the anticipated increase in the number

of undergraduates majoring in physics and growing popularity of the
junior and graduate subjects in modern physics for non-physics
majors. These factors, taken with the increased service load in
freshman and sophomore physics, have generated a serious need for
space and for extra staff time, and they make desirable a sizeable
expansion of our junior staff.

In view of the increasing demands on staff time for our under-
graduate teaching effort, some way needs to be found for limiting
non-teaching and non-research demands on the Faculty (especially
on the younger members). Under no conditions can we afford to
deny our staff adequate time for research, and it would be
unfortunate to have to abandon the new experiments iv teaching
which have led to such outstanding contributions as our under-
graduate laboratory program and Professor Francis Bitter's exciting
new sophomore course for which a textbook will shortly appear.

The teaching program of the Department faces even greater
difficulties in that the teaching services of Professors Philip M.
Morse, M. Stanley Livingston, Albert G. Hill, and Clark Goodman
will not be available in the next few years because of new assign-
ments. Professor Morse's new duties as Director of the M.I.T.
Computation Center and Professor Livingston's duties as Director
of the new Cambridge Electron Accelerator project are typical
examples of the competition for staff time between teaching and
forward-looking research. Professor Hill is on leave to serve as
Director of Research of the Weapons Systems Evaluation Group,
and Professor Goodman is on leave to serve as Assistant Director164
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of the Reactor Development Division of the Atomic Energy
Commission. While it is possible to hire teaching replacements for
these men, it is not possible, at junior staff level, to replace their
skill and experience in teaching.

A program of overhauling and strengthening the junior laboratory
for physics students is being initiated and this will be a four or five
year effort. The need for additional space for this laboratory
continues, and the problem of initiating a strong third-year
laboratory program for non-physics majors referred to in last year's
report looms larger than ever.

The research program of the Department is in a most healthy
state, and the outlook for the future is bright. The high-energy
physics program, which will grow in significance with the advent of
the new accelerator, has brought into being one of the most
stimulating and active research groups. Plans for generating a
healthy and strong experimental solid-state physics research pro-
gram to supplement the excellent theoretical research in this field
are moving ahead, and the neutron diffraction program will provide
a major first step to this end.

Professor Wayne B. Nottingham's annual Conference on Physical
Electronics continues its successful course. The Summer Program for
Science Teachers, sponsored by the Westinghouse Educational
Foundation, had as lecturers from the Department Professors Jerrold
R. Zacharias, Martin Deutsch, and Livingston, each presenting a
phase of modern physics. This proved highly successful, and it is
planned to repeat this type of program. Nine high school teachers
were hired as summer research assistants in physics for service in
various research laboratories, and this turned out to be highly
beneficial both to the teachers and to the laboratories.

Professor Victor Weisskopf has been awarded the Max Planck
Medal; he is the third recipient of this distinguished award. In
addition, Professor Weisskopf attended the Moscow Conference on
High-Energy Physics.

The Department was, as usual, host to a number of distinguished
visitors. Among those who addressed the Physics Colloquium were:
Professor A. von Engel, Oxford University, England; Professor
J. Sayers, University of Birmingham, England; Professor A. Pais,
Institute for Advanced Study, Princeton, New Jersey; Dr. Per-Olov
L6Awdin, University of Uppsala, Sweden; Professor Andre Guinier,
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Conservatoire des Arts et Metiers, Paris, France; Dr. J. R. Haynes,
Bell Telephone Laboratories; and Professor L. LePrince-Ringuet,
Ecole Polytechnique, Paris, France.

LABORATORY FOR NUCLEAR SCIENCE

The program of the Laboratory for Nuclear Science centers cur-
rently about the following general activities: nuclear inorganic
chemistry (Professors Charles.D. Coryell, John W. Irvine, Jr., and
George Scatchard); nuclear organic chemistry (Professors John C.
Sheehan and Swain); chemistry of the fission elements (Professors
David N. Hume and Lockhart B. Rogers); cosmic ray research
(Professors Bruno B. Rossi, Robert W. Williams, George W. Clark,
William L. Kraushaar, and John B. Linsley and Drs. Herbert S.
Bridge, Stanislaw Olbert, and David O. Caldwell); photo-meson
and photo-nuclear research using M.I.T.'s synchrotron and linear
accelerator (Professors Bernard T. Feld and David H. Frisch and
Drs. Louis S. Osborne, David M. Ritson, Albert Wattenberg, Peter
T. Demos, and Charles P. Sargent); theoretical nuclear physics
(Professors Weisskopf, Herman Feshbach, Felix M. H. Villars,
Francis L. Friedman, and S. Drell, and Drs. Marvin H. Friedman
and F. Zachariasen); nuclear energy level studies using the
M.I.T.-O.N.R. Van de Graaff generator (Professors William W.
Buechner and Harald A. Enge, Drs. C. P. Browne and Frederic J.
Eppling, and A. Sperduto); coulomb excitation and gamma ray
angular correlation studies using the Rockefeller Van de Graaff
generator (Professor Deutsch, Dr. Benjamin Goldring, and Rolf P.
Scharenberg); elastic scattering of alpha particles, protons, and
deuterons from nuclei using M.I.T.'s Markle cyclotron (Professor
Deutsch and Dr. Nathan S. Wall); radioactivity research and posi-
tronium studies (Professors Robley D. Evans and Deutsch and
Constantine J. Maletskos and H. W. Kendall); high-energy
nuclear emulsion studies (Drs. Ritson, A. Pevsner, Osborne, and
Robert A. Schluter); and bubble chamber studies (Dr. Irwin
A. Pless).

Persons active in the work of the Laboratory during the past
year, not including visitors, totalled 285. These included fifty-two
academic staff members of the Departments of Chemistry and
Physics, twenty-six D.I.C. staff members, thirty-eight graduate
students from the Department of Chemistry, sixty-four graduate
students from the Department of Physics, sixty-eight full-time non-166
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staff employees, and thirty-seven part-time non-staff employees.
Theses carried by students working in the Laboratory involved four
B. S. degrees, six M. S. degrees, and thirteen Ph.D. degrees. Publica-
tions submitted to scientific journals numbered seventy-two, and
ninety-three addresses were delivered to various scientific confer-
ences and meetings. Foreign scientists from twenty universities were
active in the researches of the Laboratory.

The activities of the Cosmic Ray Group have been concerned
with high energy nuclear interactions and with high energy air
showers. Both "natural" cosmic rays and artificially accelerated
particles from the Brookhaven cosmotron have been used for the
first of these, supplemented by theoretical work in the interpreta-
tion of the "strange" particles. Extensive experimental work has
been done on the energy distribution of air showers, supplemented
also by theoretical computations relating the observable properties
of the showers to the primary particle energies and the character
of their nuclear interactions. A significant advance in the air
Shower experiment was achieved by Professor Clark during the
year through the development of extremely large but relatively
inexpensive plastic scintillators up to fifty inches in diameter. The
program of the group currently includes operation of multiplate
cloud chambers in Colorado and at the Brookhaven National
Laboratory, photometric ionization measurements, operation of an
air shower monitor in India, the construction of a very large
meson telescope, operation of the large air shower experiment at
the Harvard Agassiz Observatory, calculations of high energy cosmic
ray cascades, development of a structured picture of the new un-
stable particles, and a search for long-lived K-mesons using the
Brookhaven cosmotron.

Considerable work was done through the year using nuclear
emulsions to study the relatively intense, well-focussed K-meson
beams which have become available at Brookhaven and Berkeley.
The method is ideal as an exploratory technique and was used
to examine the general properties and inter-relationships of the
K-meson family. Specifically explored were: the masses of the
K-mesons based on range-momentum measurements, secondary
mass values and relative frequencies of occurrence of the various
modes of decay using the ranges and identities of the secondaries,
lifetimes from decays occurring in flight, absence of high mass
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secondaries from the K-meson beam, spin-parity properties of the
tau meson, and the interaction properties with nucleons of K-mesons
in flight and relative scattering cross sections for tau and theta
particles.

Experiments have been initiated to extend the measurement of
K-interaction cross sections to higher energies and to look for the
long-lived neutral "strange" particles required by current theory.
Absence of the latter particles would lead to a radical revision of
current basic concepts. On the technical side a pulsed magnet of
about 300,000 gauss is being developed in the hope of focussing very
short-lived particles in distances of a few centimeters. The use of
emulsions immersed in liquid hydrogen (or deuterium or helium)
is also being investigated as a means of stopping K-particles or
antiprotons by simple nuclei.

Work throughout the year with the synchrotron has continued
at a very active pace. The proposed new Van de Graaff injector
has been tested and is in the process of being installed. A hundred-
fold increase in beam intensity is expected which should allow the
performance of secondary scattering experiments: for example,
polarization measurements of secondary nucleons and the use of
secondary mesons for scattering and absorption experiments. Re-
search throughout the past year included: the photoproduction of r'
mesons from hydrogen at 265 Mev, °ro production from a number
of elements, a study of the momentum of nucleons in nuclei, the
photoproduction of mesons from complex nuclei, measurement of
the energy spectrum of neutrons emitted in coincidence with posi-
tive mesons, a study of the photoproduction of mesons from
deuterium, investigation of the electric-dipole "giant resonance"
in terms of the quasi-deuteron model, completion of the experiments
in nuclear 7-ray scattering, the development of a fast coincidence-
anticoincidence telescope detector for ionizing particles, and what
it is hoped will be a higher resolution 7-ray detector using lead glass
chips in conjunction with scintillating liquid.

Research with the linear accelerator has been directed towards
scintillation spectrometer measurements of photoproton energy dis-
tribution, measurement of cross sections for the coulomb excita-
tion of nuclei by electrons, and time-of-flight measurement of
photoneutron energy distributions. Quantitative measurements
have been made incidentally of the bremsstrahlung beam produced168
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by the linear accelerator, including a method for determining the
shape of the high-energy end of the spectrum.

The work of the Theoretical Group has spanned a wide gamut,
ranging from low-energy nuclear physics through meson phenom-
ena, high-energy nucleon scattering, and "strange" particles. In
the low-energy nuclear field, a great deal of emphasis has been
put on the Bohr-Mottelson model, which still suffers from some
logical difficulties. In particular, the question of what the moment

of inertia is, the behavior of the quadrupole moments, and the
relation of the unified model to a more fundamental nuclear
Hamiltonian are still not understood. The recent successes of the
Chew-Low theory have prompted further meson calculations. In
particular, the Chew-Low theory does not give a discussion of
s-wave phenomena, and a phenomenological s-wave theory has
been proposed and compared with experiment. Two-meson phe-
nomena in which p-wave mesons are involved have been explored
via the Chew-Low theory. The connection of p-wave meson
effects and the spin-orbit forces in nuclei is also being explored.
Finally, the model for nucleon-nucleon scattering has been devel-
oped which explains qualitative features of that scattering and
gives a qualitative fit to the data running from 0 to 275 Mev.
Additional investigations have included: the "cloudy crystal ball"
model of the nucleus, the optical model potential, the nature of
the spin-orbit coupling, the direct interaction in inelastic neutron
scattering, photodisintegration of the deuteron, nuclear saturation,
relativistic wave mechanics, proton polarizability, and the in-
elastic scattering of 30-Mev protons by heavy nuclei.

The general program of nuclear spectroscopy using the M.I.T.-
O.N.R. Van de Graaff generator has continued. The level schemes
of a large number of nuclei have been investigated and clarified;
many of these nuclei have not been studied previously. Studies
have been continued of means of obtaining spin and parity con-
firmation of individual levels. The mechanisms of certain reactions
have been investigated with particular emphasis on coulomb ex-
citation and the role of the isotopic quantum number.

Work with the M.I.T. cyclotron has centered about an investi-
gation of the general properties of nuclear reactions as determined
by the measurement of elastic scattering angular distributions and of
a study of the mechanisms of nuclear reactions. The elastic scat- 169
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tering of protons, deuterons, and alpha particles has been examined

in an effort to interpret the data in terms of the "cloudy crystal
ball" nuclear model. Effort is being made to increase the intensity
of the cyclotron beam with a view to performing magnetic analysis
on the emergent beam and the reaction products.

The Radioactivity Group during the past year has continued to

be concerned primarily with studies of radioactive decay processes

and investigations of the properties of positronium. A systematic
program to investigate the properties of excited 0+ states in medium-

weight nuclei has been undertaken. The decay schemes of A12 6 and

Co5 7 have been studied, and work is continuing on the resonance
absorption of y rays.

All research with the Rockefeller Van de Graaff generator in the
past year was in the electric excitation field, the major project being
the measurement of relative transition probabilities for two excited
states in odd-A nuclei. Since late last year work has been in progress
in cooperation with the Radioactivity Group on the measurement
of magnetic moments of excited rotational states.

In association with scientists from Harvard University, members
of the Laboratory have participated over the past two years in
preliminary design studies on a 6-Bev electron accelerator to be
located on Harvard University grounds. Responsibility for the
construction contract with the A.E.C. will be assumed by Harvard
University; however, a joint committee of scientists and adminis-
trators from Harvard and M.I.T. will supervise the construction
and operation of the accelerator as a research facility. Detailed
design of the machine has begun and construction of some of the
buildings should be underway by fall.

SPECTROSCOPY LABORATORY

The past year has seen results of more than passing importance
from several of the Laboratory's research programs. The ruling
engine under Professor George R. Harrison produced several eight-
inch diffraction gratings having resolving powers near the ultimate
for this large size and with ghost and satellite intensities lower
than any previously ruled elsewhere. Unprecedented resolution in
the vacuum ultraviolet has been obtained with the echelle spectro-
graph'recently developed in the Laboratory. A new investigation
of the infrared spectra of adsorbed substances under Professor Lord
has already shown the feasibility of this method of studying mole-170
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cules held on the surface of certain metallic catalysts and indicates
that the course of surface reactions may also be followed with
this technique. The study of molecular structure by means of
infrared and Raman spectra showed that two molecules of con-
siderable interest--disiloxane and cycloheptatriene-have struc-
tures rather different from those currently accepted, with important
implications for the structure and reactivity of these and related
molecules.

The echelle spectrograph and comparator have been developed
and refined so that wavelengths in the visible and ultraviolet re-
gions can be quickly and easily measured with an accuracy
approaching one part in five million. Using these instruments, the
Zeeman effect in the spectra of the rare earths erbium and prase-
odymium have been photographed and measured by Dr. Sumner P.
Davis. The data are being used to construct energy-level diagrams
of these atoms. Use of the Whirlwind computer has simplified some
of the arithmetic computations. Spectra of three other rare earths-
terbium, dysprosium, and holmium-are being prepared for simi-
lar analyses.

A detailed study of the hyperfine structure of excited states of
atoms is being undertaken by Professor Lee C. Bradley, making
use of coincidence-counting techniques. The method will allow
observation of any excited state of an atom rather than only those
reached by optical excitation from the ground state. It is based
on the observation of coincidences between optical quanta emitted
in cascade.

A project under the direction of Professor Scatchard for the
spectroscopic measurement of vapor pressures of alloys extended
its studies to the system silver-zinc-cadmium.

Results of research in molecular spectroscopy came from a
variety of investigations. A study of the structure of soda-silica
glasses by Raman spectra, supported by the Owens-Illinois Glass
Company, was completed during the year. Structural studies were
carried out by means of infrared and Raman spectra on the
molecules cycloheptatriene, disiloxane, spiropentane, cyclopropane
and methyl amine. All but the first of these molecules were pre-
pared in deuterated form to aid in the interpretation of the spectra.
The last two were also studied under high resolution in the
infrared and their geometrical parameters determined. The 171
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parameters for methyl amine agree with those determined by
microwave studies, as does the barrier height restricting internal
rotation.

An investigation of the nature of adsorption on metal surfaces
by means of the infrared spectra of adsorbed molecules has been
started by Professor Carl Garland and Mr. Andrew C. Yang.
Carbon monoxide, ammonia, ethylene, and other simple molecules
have been adsorbed on finely divided alumina and silica coated
with thin metal films. The metals were cobalt, nickel, copper,
rhodium, palladium, and platinum. Reasonably good spectra of the
adsorbed materials have been obtained in the range of high-
frequency fundamentals. The spectra provide evidence for the
effect of the adsorption on the chemical bonds of the adsorbed
molecules.

The Special Summer Programs in Infrared Spectroscopy were
attended in 1956 by some 130 persons. The Programs were pre-
sented with the help of five lecturers from other institutions:
Dr. F. A. Miller, Mellon Institute; Professor E. R. Lippincott,
University of Maryland; Dr. M. K. Wilson, Tufts University;
Dr. Norman Sheppard, Trinity College, Cambridge, England; and
Dr. L. J. Bellamy, British Ministry of Supply.

Other research scholars from American and foreign institutions
working in the Laboratory during the past year included
Dr. Ryumyo Onaka, University of Tokyo; Mr. Stanley Baker,
New South Wales University, Australia; Dr. Ren6 Zurcher, Swiss
Institute of Technology, Zurich; and Professor Y. Tanaka, Tokyo
University of Education.

The research work of the Laboratory during the year led to about
a dozen published papers which are listed under those of the
Departments of Physics and Chemistry.

SOLAR ENERGY PROGRAM

Work continues actively in the Godfrey L. Cabot Solar Energy
Program, in which four projects occupy our main efforts. Study
of solar house heating is to be accelerated by the construction of
a new solar-energy heated house, which we plan, after completion
of the initial tests, to sell for family use. Work continues on light-
catalyzed organic syntheses, on the economic possibilities of solar
distillation of sea water, and on the photo-chemical decomposition

172 of water by the use of cerium and uranium salts.
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REPORT OF THE TREASURER

The principal changes in the Institute's
activities during the fiscal year 1955-56
following exhibit:

Academic operations ......
Endowment funds........
Total funds..............

Gifts and grants..........
Plant assets ..............
Investments -

market value...........
Investments -

book value.............
Division of Industrial

Cooperation ...........
Division of Defense

Laboratories ...........

Change

2,286,000

3,028,000
8,847,000

3,312,000
1,894,000

$

financial position and
are summarized in the

1955-56 1954-55

17,099,000 $ 14,813,00o
51,084,000 48,056,ooo
82,680,000 73,833,000
10o,387,000 7,075,000

37,980,000 36,o86,ooo

+ 14,339,000 123,683,000 109,344,000

+ 7,461,000

- 269,000

+ 6,085,000

79,292,000 71,831,00o

9,299,000 9,568,000

33,793,000 27,708,000



Massachusetts Institute of Technology

OPERATIONS

The following table compares the Institute's operations during the
past two fiscal years:

1955-56 '954-55
Revenues and Funds

Tuition and other income ............... $ 4,964,000 $ 4,673,000
Investment income .................. .. 1,890,000 1,259,00o
Gifts and other receipts .................. 3,859,000 3,560,000
Contract allowances for indirect expenses... 4,580,000 3,543,000
Auxiliary activities ..................... 1,8o6,ooo 1,778,000
Total . .............................. $17,099,000 $14,813,000

Expenses

Academic ............................. $ 6,901,000 $ 6,i42,000
General and administration .............. 5,237,000 3,919,000
Plant operations ........................ 3,014,000 2,975,000
Auxiliary activities .................. .. 1,947,ooo 1,777,000
Total ............................. $17,099,000 $14,813,000

Academic expenses for the year under review reflected primarily
increased Faculty salaries and compensation to Institute employees,
along with increased departmental expenses for teaching and
research. The increase in salaries and wages was met in part by a
special distribution set aside a year ago from unallocated invest-
ment income. Gifts and other receipts and tuition income supplied
a substantial proportion of the additional income required for the
programs of the academic departments. The expense of the improved
staff retirement plan and other employee benefits are included in
general and administration expenses for the year. The expansion
in general, administration, and plant expenses brought about the
increase in contract allowances for indirect expenses.

Sponsored research continued during the year as an important
and growing responsibility of the Institute, and the financial
volume of activity exceeded the level of the highest year during the
war. Many sponsored research projects are closely integrated with
the teaching programs of the departments and contribute very
materially to academic operations, particularly to the strength of
the Graduate School. A substantial proportion of the Institute's
general, administration, and plant operating expense is made up of174
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indirect expenses of activities required by the sponsored research
program. The deficiency of auxiliary activity revenues to meet
expenses was occasioned in part by a change in reporting procedures
as described elsewhere in this financial review.

GIFTS

This table shows the continuing growth of gifts to the Institute:

1955-56 1954-55

Gifts for endowment ..................... $ 2,404,000 $ 61I,ooo
Gifts for buildings. ..................... r, 134,000 1,531,000
Gifts for current use - invested........... 2,176,000 1,893,o00
Industrial Liaison support ............... I,Io5,oo0 818,ooo
Other funds for current use............... 3,568,000 1,947,000
Gifts of real estate ...................... .......... 275,000

Total gifts ........... ............... $10o,387,ooo $7,075,000

Gifts for the year exceeded the peak year during the great Develop-
ment Program, with 1955-56 at $10,387,000 compared to $9, 45,000
in 1950-51.

Gifts for endowment were higher than in any year since the end
of the war, with $1,360,ooo received from the Ford Foundation for

Faculty salaries. Endowment funds of $500,000 for research in-

cluded $200,ooo given by the Estate of Alfred H. Caspary and

$300,000 from the Estate of Edith Carson Wilder. Undergraduate

scholarships were endowed with total gifts of $433,000. Principal

donors were the Estate of Katherine Noble; the family of W. Dan-
forth Compton in his memory; Mrs. Marie G. Dennett for the Carl
Pullen Dennett Fund; Godfrey L. Cabot, Inc., for the Cabot
Endowed Scholarships; Mr. Paul W. Litchfield for the Litchfield
Fund; Merrill Lynch, Pierce, Fenner & Beane for the Charles E.
Merrill Fund; Transoceanic Marine, Inc., for the Niarchos Mer-
chant Seamen Memorial; Redfield Proctor for the Vermont Scholar-
ships; and the Boston Stein Club for the New England Scholarships.

In the gifts received for buildings, major support to the Compton
Laboratory and the nuclear reactor was provided by Irene6 du Pont,
Mr. and Mrs. Alfred P. Sloan, Jr., the Edwin Sibley Webster
Foundation, the Rockefeller Foundation, and John L. Pratt. Alvan

175



Massachusetts Institute of Technology

T. Fuller contributed generously toward the organ for the Kresge
Auditorium.

In the invested gifts for current use are included the bequest of
David Flett du Pont of $I,oo6,ooo for athletic facilities, the Alumni
Fund of $355,000, and $430,000 as an expendable capital fund

supplied by the Ford Foundation for professorships in economics.

The Sloan Foundation and the Ford Foundation made very large
contributions for the continuation of programs financed by annual
grants over a period of years, and these grants are included in other
gifts for current use.

FUNDS

Endowment and other funds continued to increase during the year:

June 30, 1956 June 30, 1955

Endowment for general purposes.......... $33,994,000 $33,569,000
Endowment for designated purposes....... 17,o090,000 4,487,ooo
Total endowment funds .................. $51,084,0oo $48,056,000
Other funds .......................... 31,595,000 25,777,000
Total funds ....................... $82,679,000 $73,833,000

Total endowment funds at the year end included as new endowment
resources $I,692,ooo for Faculty salaries, $66o,ooo for departments
and research, and $433,000 for undergraduate scholarships. The

increase of $3,028,000 for endowment contrasts with the increase

of $5,818,ooo in other funds, largely expendable for current pur-
poses. Funds for additions to the academic plant, for student
athletic programs, for the funding of faculty tenure salaries and
other expenses now met with current revenues, and for the support
of the academic departments, together with the net realized gain
on investment transactions composed the principal additions to
other funds during the year.

To start a fund to finance new appointments to the Faculty,
$Ior,ooo was transferred from unrestricted funds. Building funds at

$3,478,ooo and the reserve for academic plant of $514,000 on June

30, 1956, were indicative of the construction in progress and to be

completed and financed largely in the next year. Including retire-
176



ment funds, the book value of all funds at the close of the year was

$89,653,000.

PLANT FACILITIES

The construction of the nuclear reactor and reactor building was

started in June, 1956. Further progress was made on the Karl

Taylor Compton Laboratories, scheduled for completion and occu-

pancy by the Departments of Physics and Electrical Engineering

in the early part of 1957. The Computation Center, as a part of the

Compton Building, is under construction and will be financed in

part by the International Business Machines Corporation through

grants made over a period of years. Since the close of the fiscal year,
commitments have been entered into to purchase, initially as an

investment, the building and land at 640 Memorial Drive. In addi-

tion approximately 3I,0oo square feet of land on Main Street,
north of the Sloan Building, is being purchased from First National

Stores as an addition to the academic plant of the Institute.

A grant of $500,000 received after the close of the year from the

National Science Foundation assured the ultimate financing of the

nuclear reactor and building, but other funds have yet to be secured

to complete the project.

The program of progressive building maintenance was continued

during the year, with the greater part of the expenditures devoted

to improved maintenance of the basic building structures and

utilities. Total expenditures for special alterations, maintenance,
and equipment were $919,ooo, compared to $730,ooo last year,
while regular plant operating expenses increased from $1,599,000
to $1,828,ooo in line with the expanded physical plant of the Insti-

tute and the increase in costs of building operations. In recent years

increased funds have been made available to the academic depart-

ments for equipment and space alterations.

The book value of the educational plant of the Institute was

$37,980,000 on June 30, 1956, up from $36,o86,ooo on June 30,
1955.

INVESTMENTS

The investment position of the Institute on June 30, 1956, and

June 30, 1955, is presented in the following table, which is exclusive

Financial Review
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of the investments of the M.I.T. Pension Association and the
Supplementary Retirement Plan:

June 30, '956 June 30, 1955

Book Market Book Market
Value Value Value Value

General Investments

Bonds............. $38,704,000 $ 38,I83,000 $31,696,000 $ 31,675,000
Stocks............. 22,457,000 63,649,000 20,348,000 54,772,000
Real estate ........ o10,503,000 10,503,000 Io,496,ooo Io,496,ooo
Cash and commer-

cial paper ....... 1,477,000 1,477,000 3,71 ,000 3,711,o000
Total............. $73,i41,000 $113,8i2,000 $66,251,000 $00oo,654,000

Special investments. 4,765,000 8,387,000 4,347,000 7,457,000
Student notes

receivable....... I1,484,000 1,484,000 1,233,000 I,233,ooo

Total............. $79,390,000 $123,683,000 $71,831,000 $109,344,000

Funds sharing in the income from the general investments earned

6.29 per cent on the average book value compared to 5.69 per cent

last year, and 5 per cent was allocated to the funds compared to

4.5 per cent in 1954-55 and 4..0 per cent in 1953-54. In addition,
i per cent was distributed in 1955-56 from investment income

earned in 1954-55. The total income on the general and special

investments was $4,070,000. Of this amount $I,889,ooo was used

for current expenses, $470,000 was added to principal of endowment

funds, and $173,000 was added to unallocated investment income.

The remainder was added to funds available for current use. Total

unallocated investment income at June 30, 1956, was $3,216,ooo,
of which $595,000 was set aside for distribution in i956-57. The

general investment gain and loss account was $5,40,00ooo on

June 30, 1956, compared to $4,498,000 on June 30, 1955-

ORGANIZATION

The office of the Vice President and Treasurer was greatly
strengthened during the year by the appointment of Philip A.

Stoddard as Assistant Treasurer of the Institute to join Paul V.

Cusick and the Treasurer in carrying the responsibilities for financial
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and business administration. He will have executive responsibility
for the physical plant, new construction, housing, dining, and
certain other services provided the Institute community. Mr.
Stoddard brings to his new post a wide and useful experience at
M.I.T.; a member of the Class of 1940, he was formerly Associate
Placement Officer and has served as Acting Director of the Indus-
trial Liaison Office.

By amending the Bylaws the Corporation clarified the responsi-
bilities of the Finance Committee and of the Treasurer for the
investments of the Institute. The total market value of all invest-
ments under the supervision of the Committee and the Treasurer
exceeded $132,000,000 on June 30, 1956. In managing the invest-

ment property of the Institute in accordance with the policies of the
Finance Committee, the Treasurer has the able assistance of
Frederic W. Watriss of the Class of 1941, a member of the financial
staff since 1952.

John A. Little, C.P.A., the Institute's Accounting Officer, has
recently assumed further important duties for accounting matters
related to the Institute's operating budget. Wolcott A. Hokanson,
Bursar, with forty-two years of M.I.T. service, succeeded to D. L.
Rhind's former responsibilities. The manager of the Research Fiscal
Office, Thomas J. Crane, supports the research and financial
administration through his broad knowledge of contractual fiscal
affairs.

THE NEW STAFF RETIREMENT PROGRAM

During the year improvements in the retirement and life-insur-
ance plans for members of the staff were undertaken through the
M.I.T. Pension Association, which commenced operations in 1926,
and through the Supplementary Retirement Plan. The new program
was reviewed by the Staff-Administration Committee and was voted
favorably by the Pension Association membership and approved by
the Executive Committee of the Corporation. For members retiring
after July I, 1955, pensions are increased, life-insurance benefits are
increased, death and disability benefits are included, improved
vesting privileges are made available, and provision is made for
early retirement. While no increase in the contributions of the
members of the staff is required, the Institute has approximately

Financial Review
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doubled its contributions for retirement and life insurance. The
Institute's current rate of contributions provides for the funding of
past service obligations over a period of about twelve years.

President Killian, Professor Ralph E. Freeman, Professor Thomas
K. Sherwood, Marshall B. Dalton, and Joseph J. Snyder are trustees
of the program and of the funds held for the benefit of the members
of the staff.

The investments of the Pension Association were $8,694,ooo at
market and $6,259,000 at book value on June 30, 1956; and the

investments of the Supplementary Retirement Fund were $725,000
at market value and $661,ooo at book value on the same date.

ACCOUNTING AND REPORTING PROCEDURES

Continuing the practice of recent years, investment income, gifts
and other receipts, and contract allowances for indirect expenses
were used as required to meet current expenses.

During the year, several modifications were made to improve
accounting and reporting procedures, none of which had a material
effect on the financial statements. All bond premiums on general
investment bonds above par value were written off against invest-
ment income of the year, which reduced investment income by
approximately $95,000. Investment income included 3 per cent on
the book value of the investment of general funds in dormitories and
housing facilities. $139,000 was included in investment income from

this source, whereas the greater part of this income in prior years
was allocated to the reserve for dormitory amortization.

The budgeting and accounting procedures of dormitory operations
were modified to provide for increased maintenance, equipment
replacement, and allocation of certain other costs properly charge-
able to these operations. Heretofore these charges were made partly
against the unrestricted income or funds of the Institute. The deficit
for the year in auxiliary activities shown by the statement of revenues
and funds used to meet expenses of current operation was largely a
result of increased dormitory maintenance costs charged directly to
operations. The Corporation Committee on Student Housing has
made definite proposals that, when implemented, will eliminate the
operating loss on the dormitories.
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GENERAL

The financing of the Institute's operations illustrates its close rela-
tionship with the current problems of industry and government that
provide valuable support for education at M.I.T. Well over half the
Institute's current revenues for academic operations are provided
by industry and government. After fifteen years of heavy sponsored
research responsibilities, the Institute's business operations, fiscal
organization, and plant facilities have come to reflect the importance
of the continuing support of industry and government. Private
philanthropy is making an increasing contribution to the invested
capital resources of the Institute for Faculty salaries, as is shown by
the gifts received in i955-56; but unrestricted funds and income
have been the principal sources of capital for funding salaries of the
senior teaching staff during the past five years. Over that period
the growth in general endowment and other capital funds for Faculty
salaries has not kept pace with the increase in salary expenses, and
yet Faculty salaries need to be further increased. The higher rate of
investment income distributed on the funds of the Institute during
the past two years has offset to some extent the deficiency in capital
growth.

To fund on an actuarial basis the proportion of the salaries of
senior members of the Faculty now met with current year-to-year
revenues and to provide a reserve for associated expenses would
require approximately $7,500,000 if the capital were immediately

available. If accumulated over ten years, nearly $850,000 per year

would be needed to build up the fund. At the close of the fiscal year
$1,045,000, including accrued investment income, has been provided

from current revenues of the past three years toward the establish-
ment of a fund for these purposes.

During the five years 1951 to 1956, the total assets at book value

of the Institute have grown from $17,500 to $22,000 per student.

This represents an average annual rate of growth in the order of

5 per cent, a very moderate rate in the light of the services the
Institute is rendering the industrial community and the nation.

Respectfully submitted,

JOSEPH J. SNYDER

Vice President and Treasurer
September 12, 1956 181
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BALANCE SHEET June 30, 1956

Schedule A

INVESTMENTS
General investments:

U. S. Government bonds ...............
O ther bonds ..........................
Preferred stocks .....................
Common stocks .......................
Real estate (including $5, 18,280 devoted
to Institute use) and mortgages..........
Commercial paper ....................

$14,613,741
24,090,446

486,751
21,970,041

10,503,493
1,476,499

(A-z)
Investments of funds separately invested .......... (A-2)
Students' notes receivable .................. (A- 13)

Total investments ....................................
Less temporary investment of general-purpose cash .......

CURRENT AND DEFERRED ASSETS

Cash:
General purposes ...................... $ 2,597,258
Restricted to certain research contracts .... 79,596
Students' safe-keeping deposits........... 73,74I

Temporary investment of general-purpose cash...........
Accounts receivable:

U. S. Government ................ (A-14) $ 1,240,259
Other .......................... (A- 14) 891,488

Contracts in progress, principally U. S. Government. (A-I 5)
Inventories, deferred charges, and other assets ...... (A-16)
Advanced to the Division of Defense Laboratories ........

$ 73,140,971
4,765,319
1,483,827

79,390,117
97,845

$ 79,292,272

$ 2,750,595

97,845

2,131,747

2,027,007
893,483

63,18I

$ 7,963,858

DIVISION OF DEFENSE LABORATORIES ASSETS
Cash ($338,784 in restricted accounts) .................. $ 1,535,815
Accounts receivable .................................. 1,393,025
Contracts in progress ................................. 5,475,415
Deferred charges .................................... 84,070

$ 8,488,325

EDUCATIONAL PLANT

Land, buildings and equipment .................. (A-2o) $ 37,979,971

$133,724,426182



BALANCE SHEET June 30, 1956

Schedule A

INVESTED FUNDS

Endowment funds:
Income for general purposes........ (A- 3) $33,993,733
Income for designated purposes . . . . (A-4 ) 17,89,980 $ 51,83,713

Student loan funds .............................. (A- 5) 3,083,339
Building funds .............................. (A-6) 3,478,670
Other expendable funds:

General purposes. ................. (A-7) $ 6o6,o68
Designated purposes ............... (A-8) 0o, 1o9,508 10,715,576

Unexpended endowment income for designated
purposes ................................ (A-4) 1,254,009

Agency and annuity funds ................ (A-9 & A- io) 1,059,234
General investments-gain and loss account........ (A-I i) 5,401,472
Unallocated investment income ($595,000 designated for dis-

tribution in 1956-57) .......................... (A-12) 3,216,259
$ 79,292,272

CURRENT LIABILITIES AND FUNDS

Accounts payable and accrued wages ........ $ 599,522
Students' advance fees and deposits .... (A-I 7) 526,688
Students' safe-keeping deposits. ............. 73,741
Withholdings, deposits, and other credits(A-i8) 775,089
Advances by the U. S. Government for certain

research contracts ...................... 2,6o 1,451

Total current liabilities ............................... $ 4,576,49i

Gifts and other receipts for current expenses........ (A-I9) 3,387,367
$ 7,963,858

DIVISION OF DEFENSE LABORATORIES LIABILITIES

Accounts payable and accrued wages ................... $ 1,404,866
U. S. Government advances .......................... 7,020,278
Advanced from Institute funds ............... ..... ..... 63,8

$ 8,488,325

EDUCATIONAL PLANT CAPITAL

Endowment for educational plant ................ (A-21) $ 37,979,971

$133,724,426

Balance Sheet
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SOURCES OF REVENUES AND FUNDS
USED TO MEET EXPENSES OF CURRENT OPERATION

for the Year Ended June 30, 1956

Schedule B

SOURCES OF REVENUES AND FUNDS USED

Tuition and other income. ......................... (B-I) $ 4,963,672
Investment income ............................... (B-2) 1,889,725
Gifts and other receipts ........................... (B-2) 3,858,908

Reimbursement of direct costs of research contracts of the

Division of Industrial Cooperation 1............... (B- 3 ) 9,298,605
Contract allowances for administration and plant opera-

tion ......................................... (B- 3 ) 4,580,565
Auxiliary activities. ............................... (B-7) 1,805,889

$26,397,364

EXPENSES OF CURRENT OPERATION

Academic departments ............................ (B- 4) $ 6,900,444
Direct costs of research contracts of the Division of Industrial

Cooperation 1 .................................. (B- 3) 9,298,605
General and administration ........................ (B- 5) 5,237,092
Plant operation .................................. (B-6) 3,014,076

Auxiliary activities ................................ (B-7) 1,947,147

$26,397,364

1Includes only contracts under the supervision of academic departments. Costs and revenues
under all research contracts are shown on Schedule B- 3 .
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AUDITORS' CERTIFICATE

TO THE AUDITING COMMITTEE OF THE MASSACHUSETTS INSTITUTE OF
TECHNOLOGY:

We have examined the financial statements of Massachusetts

Institute of Technology:

Schedule A - Balance Sheet as at June 30, 1956.

Schedule B - Sources of Revenues and Funds Used to Meet Expenses

of Current Operation for the Year ended June 30,

1956.

Schedule C - Statement of Funds for the Year ended June 3o , 1956.

Our examination was made in accordance with generally accepted

auditing standards, and accordingly included such tests of the

accounting records and such other auditing procedures as we

considered necessary in the circumstances.

In our opinion, said statements present fairly the financial position

of Massachusetts Institute of Technology at June 30, 1956, and the

results of its operations for the year then ended.

LYBRAND, ROSS BROS. & MONTGOMERY

Boston, Massachusetts, September 12, 1956

REPORT OF THE AUDITING COMMITTEE

TO THE CORPORATION OF THE MASSACHUSETTS INSTITUTE OF
TECHNOLOGY:

The Auditing Committee reports that Lybrand, Ross Bros. &

Montgomery were employed to make an audit of the books and

accounts of the Institute for the fiscal year ended June 30, 1956, and

their certificate is submitted herewith.

Respectfully,

HORATIO L. BOND

RALPH LOWELL

HAROLD B. RICHMOND, Chairman186



GENERAL INVESTMENTS

Schedule A-
Book Value Net Income

U. S. GOVERNMENT BONDS
Treasury Bills

$ 930,000 2.25%, 8-I6-56. ..........
500,000 2.31%, 9-20-56...........

Treasury Notes

2,000,000 1Y8%, Series B, 5-15-57 ....
1,000,000 2Y8%, Series A, 6-15-58 ....

Treasury Bonds

2s%, 6-15-58 ...........

2Y4%, 9-15-61 ...........
2Y2%, 1-15-61 .........

2•2%, 8-15-63 ...........
212%, 12-15-68/63 ........
2•2%, 6-15-69/64 .........

3Y%, 6-15-83/78 .........

Small Holdings

Income from bonds sold or
matured .............

Total U. S. Gov't bonds...

$ 927,384.37
497,433-33

2,000,000.00 32,500.00
I,ooo,ooo.oo 6,342.19

998,763-42
1,191,875.00

3,o0 8,ooo.oo

2,040,000.00
1,469,218.75
1,456,667.00

10,000.00

4,398-72

$14,613,740.59

23,750.00
I1,468.41

75,450.00
59,592.44
37,500.00
33,265.03

(51100.oo)

102.60

23,566.19

$ 303,025.86

CANADIAN BONDS
Industrial

$ 168,ooo Aluminum Co. of Can. Deb.,

3Y8%, 5-1-70 ..........
i92,000 Aluminum Co. of Can. Deb.,

4/2%, 3-1-73 ..........
Public Utility

200,000 Bell Tel. of Can., Ist Jr.,
4Y2%, I2-15-67 ........

200,000ooo Interprov. Pipe Line, ist A,
3Y2%, 1-1r-70..........

I,ooo1 Westcoast Trans. Co., Deb.
A, 5Y2 %, 4-1-88........

Financial

500,000 Can. Acceptance Corp.,
472%, 11-1-68 .........

500,000 G.M.A.C. of Canada Deb.,
434%%, 12-15-69 ........

Income from bonds called.

Total Canadian bonds....
I Units.

168,ooo.oo S 5,390.00

192,000.00

200,000.00

197,375.00

I 15,000.00

3,906.70

5,584.38

7,043-75

(447.20)

500,000.00 14,041.07

500,000.00 12,472.66
....... . 348.78

$ 1,872,375.00 $ 48,340.14
187

Investments

Par Value

1,000,000

1,200,000

3,018,000

2,040,000
1,500,000

1,500,000

I0,000



GENERAL INVESTMENTS Schedule A-I - continued

Book Value Net Income

INDUSTRIAL BONDS
Commonwealth Oil Refining

Co. Deb., 6%, 12-31-66..

General Electric Co. Deb.,

312% , 5-1-76 ..........
General Motors Corp. Deb.,

314% , 1-1-79 ..........
LaGloria Oil & Gas Co.

Deb., 512%, 5-1-74 .....
McMurrey Refining Co.

Deb., 6%c, 8-1-74 .......
Shamrock Oil & Gas Corp.

Deb., 3'2%, 4-1-67 . ..
Southern Production Co.

Note, 327c%, 1 1-1-62/69. .

Union Tank Car Co. Deb.,

3% % , 10-15-75 ........
United States Steel Corp.

Deb., 1.80-2.65%,
8-1-56/64 ..............

Income from bonds sold....

Total industrial bonds ....

$ 250,000.00

300,000.00

I,o0o,o00.0o

199,999.00

150,000.00

77,000.00

300,000.00

250.000.00

174,000.00

$ 2,700,999.00

$ 9,266.67

(2,I60.24)

28,500.00

I I,ooo.oo

9,000.00

2,695.00

10,500.00

4,401.04

3,874-50
4,440.75

$ 81,517.72

PUBLIC UTILITY BONDS
Electric and Other

$ 200,ooo Amer. & For. Power Co.
Deb., 5%, 3-1-2030 .....

50,000 Amer. Gas & Electric Co.
Deb., 31%%, 6-I-77. ...

500,ooo American Tel. & Tel. Co.
Deb., 314%, 9-15-84 ....

200,000 Consolidated Edison Co. of
N. Y. Ist, 3%%, 5-1-86.

200,000 Duke Power Company Ist,
3% %, 5-1-86 ..........

300,000 Florida Power & Light Co.

Ist, 35•%, 4-1-86 .......
200,000 Niagara Mohawk Power

Corp., 3c%, 5-1-86 ....

300,000 So. California Edison Ist G,

35% c, 4-15-81 .........
2oo,ooo Wisconsin Electric Power

Co. Ist, 3%8%, 4-15-86..

Massachusetts Institute of Technology

Par Value

250,000

300,000

I,000oo,ooo000

200,000

150,000

77,000

300,000

250,000

174,ooo

197,182.41

50,000.00

500,000.00

200,000.00

200,000.00

300,000.00

200,000.00

297,318.oo

I0,000.00

1,687.50

4,650.00

(3,436.20)

(4,740.83)

(3,281.97)

(3,2'7.19)

(513-54)

200,000.00 (4,115.97)188



GENERAL INVESTMENTS Schedule A-1 - continued

Book Value Net Income

PUBLIC UTILITY BONDS - continued
Gas Transmission

$ 200,000 Columbia Gas System, Inc.,
Deb. D, 3Y2%, 7-1-79 ... $

200,000 Columbia Gas System, Inc.,
Deb. E, 3YE%, 9-i-80 ...

200,000 Columbia Gas System, Inc.,
Deb. F, 38%, 4-1-8I ...

105,000 Northern Natural Gas Co.,
Deb., 3Y%, I11-1-73 ....

200,000 Northern Natural Gas Co.,
Deb., 3Y4%, 1I1--74....

250,000 Oklahoma Natural Gas Co.,
Ist, 3Y2%, 5-I-8I ......

82,000 Southern Natural Gas Co.
Ist, 4% , 5-1-73 .........

i98,000 Tennessee Gas Trans. Co.
Deb., 4%, 4-1-75 .......

500,ooo Tennessee Gas Trans. Co.
ist, 3y8%, 2-1-76 .......

Income on bonds sold .....

Total public utility bonds.. $

COMMON CARRIER BONDS

$ 142,000 Great Lakes Pipe Line Co.,
Deb. 34%, 6-15-57 -.... $

574,000 Great Lakes Pipe Line Co.,
4% , 2-1-74 ............

250,000 New York Central R.R. Eq.
Tr., 2y%, 1 1-15-57 .....

128,ooo Northern Pacific Railway
Co., 4% , 1-1-97 ........

200,000 Pennsylvania R.R. Eq. Tr.,
2~%, 7-1-56 ..........

I58,ooo Southern Pacific Co., 40/•%,

5-1-81 ............. ..
250,000 Southern Railway Eq. Tr.,

2Y8%, 10-1-56 .........
Income on bonds sold .....

Total common carrier bonds $

FINANCIAL BONDS
$2,000,000 Associates Invest. Co. Note,

3% , 12-1-64 ........... $

200,000.00

200,000.00

200,000.00

105,000.00

200,000.00

250,000.00

8I,I8o.oo

I98,000.00

500,000.00

1,078,680.41

142,000.00

574,000.00

248,560.66

119,608.29

199,789.75

156,081.75

249,263.26

1,689,303.71

2,000,000.00 $ 60,000.00

Par Value

Investments

$ 4,250.00

2,900.99

(1,204-35)

3,056.25

5,700.00

(298.61)

3,280.00

5,692-50

1,714-74
2,852.02

$ 24,975.34

$ 4,615.oo

22,960.oo

6,875.00

5,020.00

5,000.00

6,997-50

5,937-50
14,375-73

$ 71,780.73

189



GENERAL INVESTMENTS Schedule A-1 - continued

Book Value Net Income

FINANCIAL BONDS - continued

$ 500,000 Associates Invest. Co. Note,

4Y4%, 0o-1-68.........

500,000 Associates Invest. Co. Note,
3Y%, 2-15-70 .........

500,000 C.I.T. Financial Corp. Note,
3Y2%, 4-15-59 .........

500,000 C.I.T. Financial Corp. Note,
3Y4%, 7-15-63 .........

500,000 C.I.T. Financial Corp. Note,
3% , 2-15-64 ...........

250,000 Commercial Credit Co.,
2Y % , 2-1-57 ..........

500,000 Commercial Credit Co.,

3 / 2%o, 6-i-65 ..........

500,0oo Fed. Nat. Mortgage Assoc.
Note, 2Y•2%, 1-20-58....

I,ooo,ooo G.M.A.C. Deb. 4%, 7-1-58
1,500,000 G.M.A.C. Sub Note, 3%,

11-1-59..........: ....

750,000 G.M.A.C. Deb., 3%, 4-1-60
1,752,000 G.M.A.C. Deb., 3/8%,

9-15-6I ...............
1,i95,ooo G.M.A.C. Deb., 2Y/%,

7-15-64 ...............
235,000 G.M.A.C. Deb., 3%, 7-15-69

300,ooo G.M.A.C. Deb., 3Y2%,
3-15-72 ................

500,000 G.M.A.C. Jr. Sub. Note,
33/% , 4-1-73 ..........

500,000 G.M.A.C. Deb., 3Y%,
9-1-75 ................

300,000 Int'l Bank for Recon. &
Dev., 3%, 3-1-76 .......

Income from bonds sold...

Total financial bonds .....

Small holdings

PREFERRED STOCKS
I,000 Anderson Pritchard Oil

Corp. 4 i0% Cum. Conv..
100oo Armstrong Furnace Co. 5%0

C um ..................190

$ 500,000.00

500,000.00

500,000.00

500,000.00

500,000.00

250,000.00

495,000.00

500,000.00

1,000,000.00

1,490,625.oo00

750,000.00

1,752,000.00

1,I183,112.53

235,000.00

300,000.00

500,000.00

491,250.00

300,000.00

$13,746,987.53

$ 2,100.00

51,657-52

I0,000.00

16,204.86

17,500.00

7,944-44

15,000.00

6,875.00

17,500.00

12,500.00

40,000.00

45,000.00
22,500.00

46,840.60

32,862.50
6,350.00

9,900.00

14,895.83

9,029.74

9,000.00
17,111.91

$ 407,014.88

$ 2.50

$ (1.88)

500.00

Massachusetts Institute of Technology

Par Value



GENERAL INVESTMENTS Schedule A-I - continued

Book Value Net Income

PREFERRED STOCKS - continued

655 Kaiser Aluminum & Chem-
ical Corp. 4/8%, Cum.Cv.

1,422 Lennox Industries, Inc. 4%
C um ..................

9oo Arthur D. Little, Inc. 6%..
602 Merck & Company, Inc.

$4 Cum. Cony .........
1,8oo Tropical Gas Co., Inc. $5.24

C um ..................
Ioo H. K. Webster Company

5% Cum..............
Small holdings...........
Income from preferred stocks

sold.................

Total preferred stocks .....

65,500.o0 $ (2.46)

14,220.00

90,000.00

64,373-97

I8o,ooo.oo

$ 486,751.49

INDUSTRIAL COMMON STOCKS
Agricultural Equipment

International Harvester Co.

Automobile

Chrysler Corporation ......
Ford Motor Company .....
General Motors Corporation

Building Supplies

Johns-Manville Corporation
National Lead Company...
Pittsburgh Plate Glass Co...
Sherwin Williams Company

Chemical and Drugs

4,304 Allied Chemical & Dye
C orp..................

360 Christiana Securities Corp..
529 Diamond Alkali Company.

4,373 Dow Chemical Company..
1,831 E. I. du Pont de Nemours &

C o....................
2 I,ooo Hercules Powder Company.

19,540 Merck & Company, Inc...
12,748 Monsanto Chemical Co....

14,377 Union Carbide & Carbon
Corp..................

$ 39,956.12 $ 6,ooo.oo

70,243.Io
357,330.00

3,505,887.86

268,003.61
118,223.14

138,604-46
15,148.22

181,ooo.53

1,825,474-35
21,754-37
83,335.67

254,750.20
344,959-94
139,688.72
102,745.42

8,000.00
6,648.00

458,337-50

33,8Io.oo
42,223.40
22,435.00

1,350.00

12,450.75
197,740.oo

535-51
4,320.50

13,005.00
23,Ioo.oo

15,040.00
12,623.00

327,594.60 49,865-75

Shares

Investments

568.80
5,400.00

2,408.00

8,907.00

500.00
70.00

300.60
$ 18,650.06

3,000

2,000

5,540
193,430

14,280
12,604

7,350
300



Massachusetts Institute of Technology

Shares

GENERAL INVESTMENTS Schedule A-i - continued

Book Value Net Income

INDUSTRIAL COMMON STOCKS - continued
Containers

16,448 American Can Company...
10,06 1 Owens-Illinois Glass Co....

Electrical Equipment

15,568 Thomas A. Edison, Inc. B..
28,537 General Electric Company.
6,440 General Radio Co., Cony...

575 Sprague Electric Company.
8,040 Westinghouse Electric Corp.

Food and Beverages

3,150 Liquid Carbonic Corp.....
6,020 United Fruit Company....

Machinery

8,653 Caterpillar Tractor Co....
6,167 Draper Corporation .......

Non-Ferrous Metal

4,000 International Nickel Co. of
Canada. ..............

4,036 Kennecott Copper Corp...

Office Equipment

2,020o International Business Ma-
chines Corporation ......

10,509 National Cash Register Co..

Oil

18,750 Commonwealth Oil Refin-
ing Co., Inc............

353 Continental Oil Co........
8,703 Gulf Oil Corporation ......

5,000 LaGloria Oil & Gas Co....
o10,970 Ohio Oil Company .......

10,787 Phillips Petroleum Co......
20,421" Socony Mobil Oil Com-

pany, Inc..............

25,030 Standard Oil Co. of Calif...
14,518 Standard Oil Co. (Indiana)

102,056 Standard Oil Co. (N. J.)...

Io,51o Texas Company ..........
26, 00oo Tropical Gas Company, Inc.

Paper

12,143 International Paper Co....

$ 455,870.99
290,970.64

166,127.58
291,165.29

74,830.00
33,000.00

224,748.46

30,399.10
23,797-5 I

21,4I1.75

51,074.00

3,220.00
690.oo

14,060.00

53,551.11 5,827.50
I05,434-52 18,030.00

92,204.43 I4,710.10
100oo,327.98 9,192.05

134,488.60 15,8oo.oo
257,638.67 35,941.50

Io0,436-97
96,785-73

4,500.00
24,998.31

227,590.01
1.00

221,282.75

486,452.09

303,277.00
343,870.15
299,378-70
922,811.78

176,231.55
6,475.00

6,784.76
S1,559-92

1,041.35
20,952.52

16,832.00

31,787.25

40,842.50
36,651.o00
34,884.14

194,211.00oo
23,819.50

I81,II3.05 35,988.00192



Shares

GENERAL INVESTMENTS Schedule A- - continued

Book Value Net Income

INDUSTRIAL COMMON STOCKS - continued
Retail Trade

5,125 J. C. Penney Company....

22,549 Sears, Roebuck & Company

Rubber

300 B. F. Goodrich Company..
16o Goodyear Tire & Rubber

Company .............

Soap

i5,304 Procter & Gamble Co.....

Steel

6,000 Inland Steel Company .....
6,6oo National Steel Corporation.

Miscellaneous

2,500 Consolidated Rendering Co.

31,874 Eastman Kodak Company.
I85 Halliburton Oil Well Ce-

menting Company ......
620 Minneapolis-Honeywell

Regulator Company....

10,592 Minnesota Mining & Manu-
facturing Company .....

2,ooo Texas Instruments, Inc .....
Income on stocks sold ......

Total industrial stocks .....

PUBLIC UTILITY COMMON STOCKS

28,113 American Gas & Electric
Company ............. $

1,266 American Tel. & Tel. Co..

4,240 Boston Edison Company...
525 Central Maine Power Co...

7,000 Commonwealth Edison Co.

4,500 Florida Power & Light Co.
6,400 General Public Utilities

Corporation ...........
5,040 Illinois Power Company...

10,6oo Middle South Utilities, Inc.

5,000 Montana Power Company.
5,000 Ohio Edison Company....
8,500 Public Service Co. of N. H.
4,000 Southern Calif. Edison Co..

$ I65,618.55

203,250.22

14,325.00

I0,I40.00

274,196.10 26,782.00

198,474.49 28,500.00
149,488.34 24,750.00

169,500.00 11,875.00
388,863.74 77,963-55

10,059.38

33,172-50

150,398.00
24,922.57

$15,263,671.56

358,533-72
164,I67.44

155,396.99
13,059-38

172,198.o6
161,613.60

182,475.34
202,166.83
293,301o33
169,075-59

245,000.00
I51,187.50

138,089.I4

277.50

826.00

9,500.80

40,431.85
$1,872,199.66

$ 36,027.05
10,325.25
11,872.00

367.50
14,000.00
4,050.00

11,360.oo
12,552.00
15,900.00
8,500.00
9,300.00
8,287.50
9,600.oo

Investments

$ 20,756.25
22,752.85

600.oo

192.00

193



GENERAL INVESTMENTS Schedule A-1 - continued

Book Value Net Income

PUBLIC UTILITY COMMON STOCKS - continued

2,275 Southern Company .......

6,366 Texas Gas Trans. Corp...

12,ooo Transcontinental Gas Pipe
Line Co...............

3,000 Utah Power & Light Co...
19,699 Virginia Elec. & Power Co.

Income on stocks sold .....

Total public utility stocks..

RAILROAD COMMON STOCKS

4,296 Atchison, Topeka & Santa
Fe R ailway............

2,062 Great Northern Railway Co.

Total railroad stocks ......

BANK COMMON STOCKS

3,785 Bankers Trust Co., N. Y...

3,638 Continental Illinois Nat'l Bk.
& Trust Co., Chicago...

5,549 First Nat'l Bank of Boston..

7,189 First Nat'l City Bank of N.Y.
6,062 Guaranty Trust Co., N. Y..

5,711 Hanover Bank, New York.
297 Wilmington Trust Company

Income on stocks sold .....

Total bank stocks.........

INSURANCE COMMON STOCKS
8,334 Boston Insurance Company

4,250 Continental Insurance Co.
of New York ...........

8,652 Fireman's Fund Ins. Co.
of California ...........

3,720 Hartford Fire Ins. Co......
9,216 Ins. Co. of North America.

Total insurance stocks .....

OTHER COMMON STOCKS
10,250 Bond Investment Trust of

Am erica ..............

12,578 Century Shares Trust ......
360 Cochran Foil Company ....

$ 34,957-50

102,721.84

207,934.67
145,750.00

462,483.98

$ 3,360,112.91

$ 207,203.11

51,195-56

$ 258,398.67

2,082.50
6,304.00

3,895.00
3,300.00

32,481 35
542.70

$ 200,746.85

$ 34,368.oo
5,155.00

$ 39,523.00

$ 191,9o6.25 $ 10,174.00

174,614.92 12,731.00oo
307,790o.41 15,259-75
295,919.04 18,331.95
343,243.79 24,168.oo
233,521.57 11,422.oo0
55,093-50 1,485.00
....... . 3,156.60

$ 1,602,089.48 $ 96,728.30

$ 197,914-51 $ 14,167.80

68,383.05

209,379.20
127,949-44
161,635.55

$ 765,261.75

$ 193,011.50
192,466.22

6,68o.oo

7,968.75

15,573.60
I I,6o.oo
19,200.00

$ 68,070.15

8,712.50
6,432-29

504.00

Massachusetts Institute of Technology

Shares

194



GENERAL INVESTMENTS

OTHER COMMON STOCKS - contin

Shares

28,994
1,000

781
500

735
1,000

$

Schedule A-1 - continued

Book Value Net Income

ued
201,335.92 22,336.64

30,000.00 ........
12,276.28
10,000.00 1,050.00

25,325.00 1,102.52

29,507.65 2,000.00

19,904.30 962.81

720,506.87 $ 43,100.76

Colonial Fund, Inc ........
National Research Corp...
Photon, Inc..............
Rockwell Mfg. Co .......
J. P. Stevens & Co., Inc...
Stone & Webster, Inc......
Small holdings...........

Total other common stocks.

MORTGAGE NOTES
Common Street, Belmont..
Bay State Road, Boston....
Collincote Street, Stonehamrn
Maude Terrace, Watertown
Summer Street, Watertown
Alpha Tau Omega........
Beta Theta Pi............
Delta Kappa Epsilon ......
Kappa Sigma............
Lambda Chi Alpha .......
Phi Kappa..............
Sigma Chi...............
Income on paid up mort-

gages ..............

Total mortgage notes ......

200.36

361.28
20.00

56.66
172.86
340.00
662.50
260.89

348.75
331.93
539-38
218.75

........ 1,306.03
$ 64,677.20 $ 4,819.39

REAL ESTATE DEVOTED TO INSTITUTE USE
Dormitories and Housing

120o Bay State Road, Boston $ 26,o00o
Graduate House .......... 647,95
Baker House............. $ 2,064,18,
Burton House ............ 1,453,38
Westgate veterans' housing. 459,49
Total dormitories and

housing .............. $ 4,651,00!

Research

565 Memorial Drive, Camb.
209 Mass. Ave., Cambridge
Wood Street, Lexington...
68-92 Albany Street Camb.

Total for research.........

0.oo

1.94
0-53
0.37
2.60

5.44

$ 200,560.50
100,000.00

66,714.04
I00,000.00

$ 467,274.54

Investments

4,140.00
3,000.00

500.00
1,387.77

4,042.20
5,900.00

12,500.00

5,000.00
6,800.oo

7,932.23
9,975.00
3,500.00

780.00

19,440.00
61,926.oo

43,6o2.00oo
13,784.78

$ 139,532.78

$ 12,034.00
6,000.00

4,045.00
6,000.00

$ 28,079.00 195



Massachusetts Institute of Technology

GENERAL INVESTMENTS Schedule A-I - continued

Book Value Net Income

OTHER REAL ESTATE

36-44 Memorial Drive,
Cambridge ............

8o Memorial Drive, Camb..
00oo Memorial Drive, Camb.

333 Memorial Drive, Camb.
500 Memorial Drive, Camb.

540-550 Memorial Drive,
Cambridge ............

628 Memorial Drive, Cam-
bridge (land) ..........

76-94 Mass. Ave., Camb...
Bexley Hall, Cambridge...
Gloversville, New York ....
New London, Connecticut.
Plattsburg, New York .....
Taunton, Massachusetts ...
Waltham, Massachusetts...
Willimantic, Connecticut. .
Main Street, Worcester....
Federal St., Worcester .....
Royalite Oil Co., Ltd., pur-

chase lease back ........

Total other real estate .....

COMMERCIAL PAPER

$ 500,000 G.M.A.C., 3%, 8-1 4 -56....
500,000 Industrial Accept. Corp.,

Ltd., 38%/c, 7-12-56 .....

500,000 Seaboard Finance Com-
pany, 3/4%, 8-30-56 ....

Income from maturities ....

Total commercial paper ...

Total general investments..

$ 1,o073,266.35
850,680.29

153,510.85
40,000.00
51,070.76

9,211.94
418,678.74
125,280.6i
218,28I.04
209,825.57

144,361.6I
171,531.76
630,254.12

140,960.36
169,984.77

315,241.11

246,871.03

$ 5,320,535.42

$ 50,683.28
42,474.20
6,399.96

2,701.09

11,I40.54
8,697.49
0Io,952.01
0o,I12.60
6,694.01

7,832.21
31,600.33
6,381-43

7,760.30
15,352.29

3,819.30
$ 237,916.28

$ 492,416.67 $

491,169-53

492,913.20

$ 1,476,499.40

$73,140,970.97
(Schedule A)

46,573-54
$ 46,573.54

$3,732,596.94

351,524-51 15,315.24

Par Value

196



Investments

INVESTMENTS OF FUNDS SEPARATELY INVESTED

Schedule A-2
Par Value

or Shares

ANONYMOUS R.S. FUND

200 Mico Instrument Company 5%
Cum. Pfd .................

AVOCA FUND

7,2oo General Radio Company ......

BABSON FUND
U. S. Government Bonds

$ 2,ooo Treasury, 24/%, 9-15-59/56 ....
I,ooo Savings Bonds, 2Y2~ , 7-1-61...
I,ooo Savings Bonds, 2Y21%, 1-1-63. . .
2,ooo Treasury, 20%, 8-15-63 .......
1,950 Treasury, 22%, 9-15-72/67 . ...

Preferred Stocks

United Stores Corp. $6 Cum....
United Stores Corp. $4.20 2nd

Common Stocks

20 E. I. du Pont de Nemours & Co.
6o Standard Oil Company (Indiana)

Total of the Babson Fund ......

CLASS OF 1919 FUND

$ 750 U. S. Savings Bonds, 1956-57...

CLASS OF 1920 FUND

$ 5,325 U. S. Savings Bonds, 1957-58...

Book Value Net Income

$ 20,000.00

$ 76,200.00 $ 3,600.00

2,000.00

1,ooo000.00

1,000.00

2,000.00

1,90o6.13

8,034.54
1,284.62

1,722.86

1,413-36
$ 20,361.51

45.00
25.00
25.00
58-42
48.75

480.00
48.00

150.00
143-46

$ 1,023.63

$ 555.00 $ 851.50

$ 3,940.50

$ 24,000
0o,000

21,000

DRAPER FUND
U. S. Government Bonds

Treasury Notes, 2 %, 8-15-57. ..
Savings Bonds, 2Y2%, 9-1-59..
Savings Bonds, 2Y/2%, 2-1-6o..

Other Bonds

30,000 G.M.A.C. of Canada, 434%,
12-15-69 ..................

5,ooo Northern Pacific R.R., 4%,I-1-97
5,ooo Southern Pacific Company,

4Y2% , 5-1-81 ..............

$ 24,000.00

21,000.00

30,400.00
4,598.31

480.00
250.00
525.00

1,238.36
200.00

225.00 1975,000.00



Massachusetts Institute of Technology

FUNDS SEPARATELY INVESTED Schedule A-2 - continued

Book Value Net Income

DRAPER FUND - continued
Common Stocks

100oo E. I. du Pont de Nemours & Co.
18o Standard Oil Company (N. J.).

Income from bonds called ......

Total of the Draper Fund ......

JOSEPH HEWETT FUND
U. S. Government Bonds

$ 15,5oo TreasuryBonds,21%,6-I 9-62/59
io,ooo Savings Bonds, 2j/%, 4-1-58...

5,000 Savings Bonds, 2/ 2 %, 9-I-6o...
2,000 Savings Bonds, 2/ 2 %, 7-1-61...

Other Bonds

15,000 Alabama Power Company, 3 12%,
1-1-72 ....................

50,ooo G.M.A.C. of Canada, 4Y4%,
12-15-69 ..................

i o,ooo Northern Pacific R.R., 4%, 1-1-97
Io,ooo Southern Pacific Co., 4Y2%,

5-1-8 1 ....................
2,oo000 Texas & New Orleans R.R.,

3Y8%, 4-1-90 .. ............

440
200

900goo
6oo

400
1,368

300
300

Industrial Common Stocks

American Can Company ......
E. I. du Pont de Nemours & Co.
General Electric Company .....
National Cash Register Company
Standard Oil Company (Indiana)
Standard Oil Company (N. J.).
Union Carbide & Carbon Corp.
United Fruit Company ........

Bank Common Stocks

120o Bankers Trust Co., New York...
110o Guaranty Trust Co., New York.

Insurance Common Stock

2oo St. Paul Fire & Marine Insur-
ance Co ..................

Income from bonds called .....

Total of the Hewett Fund ......

Par Value
or Shares

4,731.05
2,010.78

$ 101,740.14

$ 15,355-47
I0,000.00

5,000.00
2,000.00

15,000.00

50,500.00

10,000.00

10,000.00

12,000.00

8,570.00
8,271.55
8,107.50
5,461 53
9,392-40

10o,o45.39
6,944.20

7,120.00

4,775.00
5,078.70

4,812.50

$ 208,434.24

$ 750.00
345.00
200.00

$ 4,213.36

348.75
250.00
125.00
50.00

525.00

1,997.27
300.00

400.00

405.00

814.00
1,500.00

1,620.00

660.oo

959-98
2,616.50
1,050.00

900.00

324.00
440.00

225.00
480.00

$ 15,990.50198



Investments

FUNDS SEPARATELY INVESTED Schedule A-2 - continued

Par Value
or Shares

$500,000
200,000

150,000

INDUSTRIAL MANAGEMENT RESEARCH FUND
Bonds

G.M.A.C., 3%, I1-1-59 ....... 3 491,269.07
G.M.A.C., 3%, 4-1-60 ......... 197,00000ooo
G.M.A.C., 2Y4%, 7-15-64 ..... . I45,875.oo00

Common Stocks

47,ooo General Motors Corporation...
Income from securities sold....
Total of Industrial Management

Research Fund .............

MUSEUM OF SCIENCE COOPERATIVE FUND
$ 500 Textron American, Inc..

RICHARD LEE RUSSEL FUND
Mortgage

i i i Bay State Road, Boston ....

Common Stocks

General Electric Company.....
General Public Utilities Corp...
Standard Oil Company (N. J.).
Income from paid-up mortgage.

Total of the Russel Fund .......

$ 12,343.75

$ 2,000.00

930.00
1,o38.75
I,o95.oo

$ 5,063.75

SOLAR ENERGY FUND
U. S. Government Bonds

$ 50,ooo Treasury Bonds, 2y8%, II-I5-60

37,000 Treasury Notes, 2%, 8-15-57...

Common Stocks

Godfrey L. Cabot, Inc.........
General Electric Company .....
Mission Corporation ..........

Total of the Solar Energy Fund.

TECHNOLOGY LOAN FUND
U. S. Government Bonds

Treasury Bills, 2.25%, 8-I6-56..
Treasury Bonds,214%,6-i 5-62-59
Savings Bonds, 2.76%, 7-1-66...
Savings Bonds, Y2~%, 7-r-57...
Savings Bonds, 2Y/2%, 4-1-58...
Savings Bonds, 2/ 2 %/, 2-I-6o...

$ 50,000.00 $ I,o62.50
37,000.00 740.oo00

647,700.00

32,468.22
6,291.oo

$ 773,459.22

$ 69,803.13
96,ooo.oo
50,000.00
0Ioo,ooo000.00

oo,ooo000.00

100,000.00

41,687.17
3,5I0.0oo

969.26

$ 47,968.93

2,160.00oo
1,380.oo
2,500.00

2,500.00

2,500.00

Book Value Net Income

801,984.14

$1,636,128.21

3,750.00
(1,583-33)

(492.71)

117,500.00
24,377.81

$143,551.77

$ 200.00

93.26

36.00
53-25
57-50
25.00

$ 265.01

5,000
1,950

324

$ 70,000
96,ooo
50,000

I00,000

I00,000

100,000 199



FUNDS SEPARATELY INVESTED Schedule A-2 - continued

Book Value Net Income

Other Bonds

$ 35,000 Am. Tel. & Tel. Co., 2%%

8-I-8o....................

15,000 Pacific Gas & Electric Company,

3' , 6 -1-74 ................

Public Utility Common Stocks

2,250 Public Service Co. of Indiana...

35,000.00 $ 962.50

15,000.00 450.00

61,233.06 4,500.00

Industrial Common Stocks

American Can Company ......

Burroughs Corporation........
E. I. du Pont de Nemours & Co.

General Electric Company .....

Gulf Oil Corporation .........
Monsanto Chemical Company..

National Cash Register Co .....

Pittsburgh Plate Glass Co......

Procter & Gamble Company..

Socony-Mobil Oil Company....

Standard Oil Company (N. J.).

Union Carbide & Carbon Corp.

Bank Common Stocks

1,302 First Natl. City Bank of New York

885 Guaranty Trust Company, New
York ......................

46,228.91 3,320.10

50,333.82 3,540.00

835
280

$ 90,000

31,o00

200 50,000

Insurance Common Stocks

Hartford Fire Insurance Co.. . . .
St. Paul Fire & Marine Insur-

ance Company .............
Income from bonds matured....

Total of Technology Loan Fund

JONATHAN WHITNEY FUND
U. S. Government Bonds

Treasury Notes, 2%, 8-15-57 ...
Treasury Notes, 27/%, 6-15-58. .
Savings Bonds, 2 c%, 4-1-58. ..
Savings Bonds, 2.76%, 7-1-66..

44,879.08 2,505.00

6,737-50

$1,208,490.16

$ 90,000.00
100,075.00

31,ooo.oo

50,000.00

315.00
4,095-39

$ 77,210.25

$ i,8oo00.oo

696.41

775.00
1,38o.oo

Massachusetts Institute of Technology

Par Value
or Shares

I,98o
2,000

8oo800

3,000

1,463
1,530

3,993
1,050

1,500

1,250

3,858
1,200

40,814.83

39,830.94
29,304.00
25,813.25

32,667.19
46,346.30

38,458.96

53,780.85
29,511-45

44,156.46
24,864-43

27,726.oo

3,663.00
2,000.00

6,ooo.oo

5,400.00

3,587-48
1,515.00

4,392.28

3,205.00
2,625.00

2,500.00

7,394-50
4,200.00



FUNDS SEPARATELY INVESTED Schedule A-2 - continued

Book Value Net Income

JONATHAN WHITNEY FUND - continued
Other Bonds

$ 40,000 American Tel. & Tel. Co. Deb.,

34 -%, 9-15-84 .............. $
40,000 G.M.A.C. of Canada, 4Y4%,

12-15-69 ..................
40,000 Pacific Gas & Electric Co. 3%,

6-1-74 ....................

Public Utility Common Stocks

200 Boston Edison Company .......

Bank and Insurance Common Stocks

Bankers Trust Company, N.Y...
Boston Insurance Company....
First National Bank of Boston..
First Natl. City Bank of New York
Guaranty Trust Company, New

Y ork ......................

Industrial Common Stocks

Chrysler Corporation ..........
E. I. du Pont de Nemours & Co.
General Electric Company .....
Inland Steel Company........
International Paper Company..
Standard Oil Company (N. J.).
United Fruit Company ........
Income from bonds matured...

Total of the Whitney Fund....

40,800.00o $ ,2oo.oo

40,700.00 1,617.81

40,000.00 1,200.00

7,405.22

18,937.50

19,145-78
11,465-90
20,641.73

560.oo

I,I17.00

1,271.6o

742.50
1,193-40

18,o87.30 1,320.oo

16,594.85

15,279.Io
13,188.05
16,120.12

14,782.90
12,311.87
10,690.25

$ 587,225.57

1,200.00

3,000.00
2,700.00
1,900.00
2,699-51

3,703.00
1,350.00
2,500.00

$ 33,916.23

GEORGE S. WITMER FUND
U. S. Government Bonds

$ 4,000 Savings Bonds, 21%, 9-::-59...
4,000 Savings Bonds, 212%, 9-:i-6o...
4,000 Savings Bonds, 21•%, 7-:[-6I...

Other Bonds

5,000 Am. Tel. & Tel. Co.,2 34%, 2-1-71

5,000 G.M.A.C. of Canada, 4Y4%,
12-15-69 ..................

5,ooo Northern Pacific Railway, 4%,
1-1-97 .....................

4,000 Southern Pacific Company, 4Y2%,
5-1-8 I ... .. ...............

4,000.00
4,000.00
4,000.00

4,949.55

5,000.00

4,903-79

3,942.68

100oo.o00

137-50

139-72

200.00

i8o.oo 201

Investments

Par Value
or Shares

4Io

748
270
468
330

300

400
1,500

400
911

1,932

450



Massachusetts Institute of Technology

FUNDS SEPARATELY INVESTED Schedule A-2 - continued

Par Value
or Shares Book Value Net Income

GEORGE S. WITMER FUND - continued
Industrial Common Stocks

Ioo American Home Products Corp. $ 5,468.00 $ 360.00
21o General Electric Company . ... 3,235-75 378.00
285 General Motors Corporation.... 2,890.86 712.50
200 Minneapolis-Honeywell Regula-

tor Company .............. 5,494.69 330.oo00
Ioo Shell Oil Company. .......... 5,928.54 200.00

125 Socony-Mobil Oil Company, Inc. 6,168.75 250.00
682 Sperry Rand Corporation ...... 2,486.88 518.32
300 Standard Oil Company (N. J.). 2,684.08 575.00
ioo Union Carbide & Carbon Corp. 2,713.Io 350.00

Insurance Common Stocks

20o St. Paul Fire & Marine Insur-
ance Co .................. 2,887.50 135.00

Public Utility Common Stocks

i50 Commonwealth Edison Company 4,388.57 300.00
200 General Public Utilities Corp.... 6,950.oo00 355.00
269 Middle South Utilities Co...... 3,241.58 390.77

90o Pacific Gas & Electric Company 7,I25-34 405.00
300 United Gas Corporation ....... 2,125.01 450.00

Bank Common Stocks

65 Bankers Trust Company, N.Y... 3,071.50 I75-50
1io Guaranty Trust Company, N.Y. 5,92o0.20 440.00

Railroad Common Stocks

225 Denver & Rio Grande Western
R.R............... .... 4,500.00 562.52

Other Common Stocks

0oo C.I.T. Financial Corporation... 3,300.00 255.00
Income from stock and real estate

sold ..................... ......... ... 341.77
Total of the Witmer Fund..... $ 111,376.37 $ 8,441.60

Total of funds separately invested $4,765,318.42 $337,232.78

(Schedule A)
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Investments

SUMMARY OF INVESTMENTS -JUNE 30, 1956

Book Market Value
Value Amount Per Cent

GENERAL INVESTMENTS
Bonds
U. S. Government .......
Canadian. .............
Industrial ..............
Public utility ............
Common carrier .........
Financial. ..............
Other ................

T otal ..................

$14,613,741
1,872,375

2,700,999

4,078,680
1,689,304

13,746,988
2,100

$38,704,187

$ 14,383,839
1,921,190

2,694,569

4,066,270
1,709,713

13,407,546

$ 38,183,127

12.6 $

1.7
2.4

3.6
1.5

II.7

303,026

48,340
81,518

24,975
71,781

407,015
2

33.5 $ 936,657

Preferred Stocks ............ $ 486,751 $ 499,436

Common Stocks

Industrial .............. $15,263,671
Public utility............ 3,360, I 13
Railroad ............... 258,399
Bank .................. 1,602,089
Insurance. .............. 765,262
Other .................. 720,507

Total .................. $21,970,041

Mortgage Notes ............ $ 64,677 $

$ 51,462,898
5,145,374

760,324

2,151,314
2,324,411
1,305,383

$ 63,149,704

.4 $ 18,650 .5

45.2

4.5
.7
I.9
2.1

I.I

55.5

$1,872,200
200,747

39,523
96,728
68,070

43,o01
$2,320,369

50.2

5.4
I.I

2.6
6.8
I.I

62.2

64,677* 0.1 $ 4,819

Real Estate

For Institute use......... $ 5, 18,28o
Other property.......... 5,320,536

Total. ................. $10,438,816

Commercial paper . . . . . . . . . . $ 1,476,499
Total general investments. $73,140,971

OTHER INVESTMENTS
Specially invested funds...
Students' notes receivable.

Total investments........

$ 4,765,319
1,483,827

$79,390,117

Less: Temporary invest-
ment of general purpose
cash. ................. 97,845

Investments (Schedule A). $79,292,272

*Book value used. fInterest credited directly to student loan funds.

Net Income

Amount Per Cent

8.I

1.3
2.2

.7
1.9

10.9

25.1

4.5
4.7
9.2

1.3
100.0

4.5
6.4

10.9

1.2
100.0

$ 5,118,280*

5,320,536*

$ 10,438,816

$ 1,476,499

$113,812,259

$ 8,386,705
1,483,827

$123,682,791

$ 167,612

237,916

$ 405,528

$ 46,574

$3,732,597

$ 337,233
t

$4,069,830
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GENERAL INVESTMENTS 1946-1956

Millions of Dollars
10 20 30 40 50 60 70 80 90 100 110
I I l
52.7% 36.3%

49.9% 37.2%

44.5% 42.4%

31.0% 40.3% 16.87

34.1% 42.5%

8.2%

11.0%

s.8%

5.9%

7.2%

31.8%

31.6%'

33.5%

1 1 v
r~r ~
I T~T~

54.4%

55.5I I liii!+!+iiii

ARKET VALUES

as of June 3o

10. 5' 3.2

9.3% 1.3
I I

BONDS PREFERRED COMMON REAL ESTATE
STOCKS STOCKS AND MORTGAGES

r COMMERCIAL
PAPER

120

204
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Investments

10 20 30 40 50
Millions of Dollars

60 70 80 90 100 110 120

MARKET •_ BOOK

Per cent yield Per cent yield
Income on market value1  on book value1

INCOME 1946 $1,303,206 3. 7% 3.65%
ON THE 1947 1,403,367 3-32 3.80

GENERAL 1948 1,492,o68 3.66 4.09
INVESTMENTS, 1949 1,656,903 3.83 4-19

1950 1,802,440 3.82 4.21
1946-1956

1951 2,362,941 4.18 4.86
1952 2,41 1,222 3.82 4.69
1953 2,507,522 3.81 4.76
1954 2,681,229 3.69 4-78
1955 3,007,868 3.59 5.14
1956 3,722,597 3.49 5-38

'Based on the average of the book or market values at the beginning and end of each year.
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RESEARCH CONTRACTS

Schedule B-3

Division of
Industrial Cooperation

Division of
Defense Laboratories

REVENUES FROM RESEARCH CONTRACTS
Revenues from research contracts.

Less appropriations therefrom:
Reserve for use of facilities .......
Industrial Fund .................
Investment income for use of funds
Reserve for faculty salaries........

$ 384,491
69,271
18,034

100,000

$II,661,0401

571,796
$11,089,244

DIRECT EXPENSES ON RESEARCH CONTRACTS:
Salaries and wages.............. $ 6,552,570
Materials and services........... 1,874,401
Subcontracts. .................. 36,253
Travel. ....................... 233,632
O ther ......................... Ioi,939

$ 8,798,795

DIRECT EXPENSES OF THE DIVISIONS:
Salaries and wages..............
Vacation allowances - hourly

employees ...................
Materials and services...........
Depreciation on equipment .......
Insurance................ .....
Laboratory indirect expenses ......
Occupational medical service .....
Unallowable contract expense .....
Travel......................
O ther.........................

Total expenses (Schedule B) ......

Contract allowances for expenses of
administration and plant opera-
tion (total $4,580,565 Schedule B)

290,835

54,000
24,733

30,196
8,189

13,065
30,222
16,439
7,280

24,851

$ 499,8o10
$ 9,298,605

$ 1,790,639

$37,003,2 10

$ 206,941
102,890
10,045

100,000 419,876

$36,583,334

$15,151,98o
11,465,5841
4,925,807

751,592
840,433

$33,I35,396

291,775

222,000

27,591
21,411

23,095
6,242

15,843
30,147
10o,700
9,208

$ 658,o12

$33,793,408

$ 2,789,926

1 These amounts include $461,700 for work performed by the Division of Industrial Cooperation for the Division
of Defense Laboratories.206



Gifts and Bequests

GIFTS, GRANTS AND BEQUESTS

Received during the year ended June 30, 1956

GIFTS FOR ENDOWMENT
Income for general purposes

AMERICAN CAN COMPANY
Gift for Faculty salaries, added to the Faculty Salary
Endowment ................................... $ 1,2oo.oo

ESTATE OF ARTHUR H. HERSCHEL '99
Residuary bequest for general endowment ............ 53,754. 12

MARY ELIZABETH LADD
Additional for the Charles C. Ladd ('3 o ) Fund........ 75.00

ESTATE OF HARRIET P. LAWS
Additional for the Frank A. Laws ('89) Fund .......... I8.8o

ESTATE OF ALICE METCALF
Additional for the Leonard Metcalf ('92) Memorial Fund 3,315-33

ESTATE OF HARRIETTE F. NEVINS
Additional for the George Blackburn Memorial Fund... 519.19

ESTATE OF EVERETT WESTCOTT
Additional for the Everett Westcott Fund............. I,8oo.oo

ESTATE OF MARION WESTCOTT
Additional for the Marion Westcott Fund............. 540.29

ESTATE OF H. SYLVIA A. H. G. WILKS
Additional for the H. Sylvia A. H. G. Wilks Fund ..... 40.95

$ 61,263.68

Income for designated purposes

JULIAN M. AVERY 'I8
Additional for the Julian M. Avery Fund............. $ 5,431.24

ESTATE OF JASON S. BAILEY
Additional for the Jason S. Bailey Scholarship Fund..... 4,436.78

JOHN W. BARKER '41
For the M.I.T. Club of New York ................... I0.oo

BELL AIRCRAFT CORPORATION
For the Jerome C. Hunsaker (' 12) Professorship ....... 5,000.00

GORDON Y. BILLARD '24
Additional for the Gordon Y. Billard Fund............ I,045.00

GODFREY L. CABOT, INC.
For the Cabot Foundation Scholarship Fund.......... 25,000.00

ESTATE OF ALFRED H. CASPARY '98
Bequest for an endowment fund for research in fields
with human medical implications .................... 2oo,ooo.oo

THOMAS L. CLARK ('59) MEMORIAL
Contributions to endow a scholarship fund............ . 1,131.57

COLE HERSEE COMPANY
Added to the general undergraduate scholarship endow-
ment .............. ...................................... I,ooo.oo

RANDOLPH P. COMPTON AND FAMILY
For the W. Danforth Compton ('47) Memorial Scholar-
ship Fund ................. . ........ ... ........... 30,573-30 207



MARIE G. DENNETT
Gift to create the Carl Pullen Dennett Memorial Scholar-
ship ........................................

EASTERN DEVICES
For the Allan Winter Rowe ('oi) Fund...............

DEAN S. EDMONDS, JR. '50
For the Benjamin Franklin Scholarship Fund..........

WILLIAM M. FOLBERTH, JR. '4 I

For the Allan Winter Rowe ('oi) Fund ..............
FORD FOUNDATION

An endowment fund for faculty salaries. ..............
ESTATE OF EVERT W. FREEMAN '20

Bequest to endow a scholarship fund .................

CECIL H. GREEN '23
Additional for the the Cecil H. and Ida Green Fund...

DUGALD C. JACKSON, JR. '21
Additional for the Dugald C. Jackson Professorship.....

IRVING D. JAKOBSON '21
For the Allan Winter Rowe ('or) Fund...............

DR. JAMES R. KILLIAN, JR. '26
For the Thomas L. Clark Memorial Scholarship .......

JOHN LAWRENCE '32
For the Allan Winter Rowe ('oI) Fund..............

PAUL W. LITCHFIELD '96
Additional for the Paul W. Litchfield Scholarship Fund..

ROYAL LITTLE
For a Museum of Science Cooperative Fund..........

LOCKHEED LEADERSHIP FUND
For the Jerome C. Hunsaker (' I2) Professorship .......

MCDONNELL AIRCRAFT CHARITABLE TRUST
For the Jerome C. Hunsaker ('12) Professorship .......

M.I.T. BOSTON STEIN CLUB
For the M.I.T.Boston Stein Club Karl T. Compton Prize
Fund

Eugene R. Eisenberg '43 .........................
Herbert W. Eisenberg '52 ........................
David Olken '28 ................................

For the M.I.T. Boston Stein Club New England Fresh-
man Scholarship Fund

David W. '31 and Irene Bernstein ......
Eugene R. '43 and Shirley Eisenberg....
Charles Robert Gens Memorial ........
Samuel Glaser '25 ....................
Morris J. '22 and Anna Gordon ........
Groisser and Shlager Iron Works .......
Oscar H. '22 and Mary C. Horovitz....
Owen J. McGarrahan Company .......
George '24 and Betty T. Neitlich .......
Herman Vershbow family .............
Robert '27 and Ethel P. Wise ..........
Other contributions...................

Massachusetts Institute of Technology

$ 60,318.oo

75.00

30.00

1,36o,ooo.oo

850.oo

12,250.00

6o.oo

250.00

200.00

100.00

10,140.00

12,343-75

10,000.00

2,000.00

80.oo
40.00
60.oo

750.00
Ioo100.00

1,000.00
200.00
250.00
500.00

I 625.0

625.00208
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For the M.I.T. Boston Stein Club National Freshman
Scholarship Fund

Richard J. '32 and Diana L. Marcus ...............
Robert G. '3I and Natalie Marcus. ................

MAYMAR CORPORATION
For the William E. Chamberlin Fund ................

MERRILL LYNCH, PIERCE, FENNER AND BEANE
For the Charles E. Merrill Scholarship Fund ..........

ESTATE OF KATHERINE B. NOBLE
Bequest for the Howard A. Noble ('97) Scholarship Fund

PHI BETA EPSILON MEMORIAL FUND
Added to the general undergraduate scholarship endow-
ment.................... ....... ...........

REDFIELD PROCTOR '02
Additional for the Vermont Scholarships .............

MRS. R. T. ROBERTS
Added to the general undergraduate scholarship endow-
ment.................... ...................

GLADYS R. TARTIERA
Added to the Irving Shaknov ('43) Memorial Scholarship
Fund .. .......... ............ ......... .......

TEXAS INSTRUMENTS -- GEOPHYSICAL SCIENTIFIC INSTRU-
MENTS FOUNDATION
Additional for the Texas Instruments Fund ...........

ESTATE OF MRS. KATHERINE R. THOMAS
Additional for the William B. S. Thomas Fund ........

TRANSOCEANIC MARINE, INC.
For the Niarchos Merchant Seamen Memorial Scholar-
ship Fund ..................................

WALWORTH COMPANY
Added to the general undergraduate scholarship endow-
m ent................................ ...... .....

MRS. FREDA W. WILCOX
Added to the Edward F. Miller ('86) Fund ...........

ESTATE OF EDITH CARSON WILDER
Additional for the Stephen H. Wilder ('74) Fund ......

JOHN J. WILSON '29
Additional for the Mary I. Wilson Scholarship Fund...

O THER GIFT ........... ..............................

GIFTS FOR STUDENT LOANS
GEORGE A. CHUTTER '2I

Additional for the William H. Timbie Loan Fund ......
M.I.T. BOSTON STEIN CLUB

For the M.I.T. Boston Stein Club Freshman Loan Fund
Anonymous .................................
George A. '28 and Ruth D. Bernat. ................
M orris H . Gens'22 ..................... .......
Hyman G. '19 and Augusta R. Spector .............
Albert A. '21 and Pearl K. Wechsler ...............

Gifts and Bequests

250.00
500.00

50.00

219,209.52

100.00

26,122.37

10o.oo00

25.00

I,000.00

552.04

30,000.00

1,000.00

25.00

299,040.37

6,212.50

5.00
$2,342,351.44

200.00

500.00
250.00
500.00
250.00
500.00

$ 2,200.00 209



Massachusetts Institute of Technology

GIFTS FOR BUILDINGS
CONTRIBUTIONS FOR THE KARL TAYLOR COMPTON LABORA-

TORY

Anonymous ....................................
Barnstead Still and Sterilizer .....................
Bath Iron Works Corporation .....................
Boston Insulated Wire and Cable Company.........
The Bush Foundation ...........................
Vannevar Bush ('16) Trust .......................
Cannon-Muskegon Corporation ..................
Philip Coleman '23 ..................................
Commonwealth Research Laboratories .............
Continental Can Company .......................
F. H . D aniels 'i I ................................
Thomas C. Desmond 'og .........................
Bradley Dewey 'o9 ............................
R obert C . Erb ' 17 ........... ....................
Ferguson Electric Construction Company...........
Ferrocute Machine Company .....................
W . Cameron Forbes .............................
Horace S. Ford .................................
Crawford H. Greenewalt '22 ........................
W. C. Hamilton and Son ........................
Hycon Manufacturing Company ..................
Mervin J. Kelly ................................
Kimberly Clark Foundation ......................
George J. Leness '26 ............................
Lichter Foundation, Inc .........................
Ralph Lowell ..................................
Howard H. M cClintic, Jr. '19 . .....................
Metals and Controls Corporation ..................
M organ W orcester, Inc...........................
National Biscuit Company. .......................
Elizabeth Pigott ...............................
John L. Pratt ..................................
Redfield Proctor 'o2 .............................
Raymond Concrete Pile Company .................
Roberts-Gordon Appliance Corporation ............
Stowe-W oodward, Inc............................
W arner Company ...............................
Edwin S. Webster ('88) Foundation. ...............
Western Waterproofing Company. .................

CONTRIBUTIONS FOR OTHER PURPOSES

DEAN E. P. BROOKS '17
For the Henry Greenleaf Pearson Room..............

IRENEE DU PONT '97
For capital .......................................

ALVAN T. FULLER
For the Kresge Auditorium Organ. ..................

LEON A. KOLKER '31
Additional for the John Picker Kolker Room Fund .....

NEWCASTLE CORPORATION

For the Reactor Building Fund. .....................
ROCKEFELLER FOUNDATION

For the Reactor Building Fund. .....................

3,000.00

300.00
I ,O00.0O

500.00

500.00

5,000.00
25.00

250.00
100.00

5,000.00
1,000.00

5,000.00
1,oo7.04
5oo.oo

500.00
20.00

500.00
250.00

15,000.00

100.00

I,ooo.oo

4,000.00
10,000.00
4,500.00

500.00

I,ooo.oo
3,150.00
2,500.00

1,500.00

150.00

50,000.00

5,000.00
5,000.00

100oo.0o0

250.00
0oo.oo

70,000.00

I,ooo.oo

234,000.00

50,000.00

10,487.50

499,500.00
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WESTINGHOUSE EDUCATIONAL FOUNDATION
For the Reactor Building Fund ..................

OTHER GIFTS - PRINCIPAL AVAILABLE
Added to the unexpended endowment Income for designated purposes

CHARLES HAYDEN FOUNDATION
For current use by the Charles Hayden ('90) Memorial
Fund....................................

M.I.T. CLUB OF CHICAGO
Contributions for a scholarship .....................

For general purposes

CONTRIBUTIONS TO THE KARL T. COMPTON MEMORIAL FUND
SUBSEQUENTLY TRANSFERRED TO THE KARL T. COMPTON
LABORATORY FUND

Acushnet Process Company. .......................
C. Bowen, Inc................. ..................
Delbrook Ventilating Company ...................
Horace S. Ford............................
Mitchell B. Kaufman Charitable Foundation ........
R. J. King 'o3 .............................
Lee S. Landon .................. ..............
Lightolier Fund, Inc ............... .........
Northwest Paper Foundation .....................
Skidmore, Owings and Merrill. ....................
W illiam L. Stewart, Jr. '23 .......................
Whitehead Metal Products, Inc ...................
Other.........................................

AMERICAN RADIATOR AND STANDARD SANITARY CORPORA-
TION

For general purposes .............................
ANONYMOUS

Additional for the Anonymous J Fund. ...............
ANONYMOUS

Additional for the Anonymous ST Fund..............
ESTATE OF JOSEPH WHEELER AYLSWORTH '03

Bequest for general purposes ........................
Louis BARNETT '09

For general purposes ...............................
BETHLEHEM STEEL COMPANY

For general purposes ...............................

C.B.S. FOUNDATION, INC.
For general purposes ................................

COLGATE PALMOLIVE-PEET COMPANY
For general purposes ..............................

ESTATE OF ARTHUR J. CONNER '88
Residuary interest in a trust created by his will........

DEVELOPMENT FUND
Other contributions. .............................

EASTMAN KODAK COMPANY
For general purposes ...............................

Gifts and Bequests

$ 15,ooo.oo
$1,133,989.54

$ 5,000.00

1,450.00

$ 6,450.00

$ 2,500.00

500.00
250.00
500.005oo.oo

1,000.00
100.00

500.00
5,000.00
I,000ooo.o00

I,ooo000.0o0

435.00

5,000.00

500.00

2,000.00

I,ooo.oo00

300.00

6,000.00

2,000.00

5,000.00

6,462.68

4,300.00

2,000.00
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BRADFORD M. ENDICOTT '49
For general purposes. ............................ $ 9,855.00

HARRY GOODMAN ('24) FOUNDATION
For the Class of I924 Fund ......................... Ioo.oo

ESTATE OF PROFESSOR ERNST A. HAUSER
Bequest for general purposes ........................ 4,432.90

William T. Henry ('7 o ) Trust
Income of a trust ................................. 29,600.00

ESTATE OF ALICE G. MARTIN
Added to the Augustus B. Martin, Jr., Fund .......... 75.00

THE KENDALL COMPANY
For general purposes .............................. I,ooo.oo

MCCLINTIC ENDOWMENT
Added to the Development Fund .................... 500.00

E. MORTIMER NEWLIN ('I4) TRUST
Income of a trust ................................. 1,024.90

RICHARD N. PALMER ('28) TRUST
For general purposes .............................. 698.56

H. NELSON SLATER
Added to the Development Fund .................... 4,136.50

STANDARD OIL COMPANY OF CALIFORNIA
For general purposes. ................................. 7,500.00

STONE AND WEBSTER ENGINEERING CORPORATION
For general purposes .............................. 2,500 00

OSCAR G. THURLOW '04
For general purposes .............................. 14,000.00

UNITED CARR FASTENER CORPORATION
Added to the Development Fund .................... 2,000.00

ESTATE OF VERNOR F. WORCESTER '86
Bequest ................... ....................... 65,955-47

$ 191,826.01

For designated purposes

ESTATE OF CHARLES E. ADAMS
Additional for the Frank W. and Carl S. Adams Me-
morial Fund ..................................... $ 17,000.00

ALUMNI FUND
Contributions ............ ..... ................... 355,421.19

SAMUEL BERKE '15
For the Samuel Berke Humanities Fund .............. 5,000.00

BOSTON CAMERA CLUB
Added to the Oscar H. Horovitz ('22) Fund........... Ioo.oo

BENJAMIN COOPER '23
For the M.I.T. Boston Stein Club - Benjamin Cooper
Fellowship ............... ... .................... 3,700.00

RALPH E. CURTIS '15
Additional for the Ralph E. Curtis Scholarship Fund... 2,000.00

ESTATE OF DAVID FLETT DU PONT '56

Bequest for the improvement of athletic facilities....... I,oo6,397.99212



Gifts and Bequests

FORD FOUNDATION
Grant to support Faculty appointments associated with
the international communications program in the Center
for International Studies............................ $ 430,000.00

DEAN M. FULLER MEMORIAL FUND

Contributions .................................... 372.00
GERBER BABY FOODS FUND

For the Food Technology Research Fund ............. 5,000.00
GOODYEAR TIRE AND RUBBER COMPANY

For an industrial fellowship in economics ............. 2,500 00
OSCAR H. HOROVITZ '22

Additional for the Oscar H. Horovitz Fund ........... 900 00
INDUSTRIAL RELATIONS FUND

Contributions from industrial concerns ............... 16,300.00
INTERNATIONAL BUSINESS MACHINES CORPORATION

For an industrial fellowship in economics ............. I,ooo oo00
JOHN W. KILDUFF '18

Additional for the John W. Kilduff Fund ............. 6,800.oo
LEE CRANE SERVICE, INC.

Added to the Oscar H. Horovitz ('22) Fund........... 225.00
LEE EQUIPMENT CORPORATION

Added to the Oscar H. Horovitz ('22) Fund........... Ioo.oo
OSCAR MAYER & COMPANY

For the Food Technology Research Fund............. o0,000ooo.o
ESTATE OF C. LILLIAN MOORE

Additional for the John A. Grimmons ('2 I) Fund ...... 5,935.00
SPRAGUE ELECTRIC COMPANY

For the Servomechanisms Laboratory ................ 40.00
WESTINGHOUSE EDUCATIONAL FOUNDATION

For an industrial fellowship in economics ............. 2,500.00
$1,871,291.18

UNINVESTED FUNDS
Industrial Liaison Program
Support of the Program ..........................

A partial list of companies making payments in 1955-56:

Aircraft-Marine Products, Inc.
Allegheny-Ludlum Steel Corporation
Aluminium Laboratories Limited
Aluminum Company of America
American Can Company
American Machine and Foundry Company
Anaconda Copper Mining Company
Associated Factory Mutual Fire Insurance Companies
Bell Telephone Laboratories, Inc.
Chance Vought Aircraft, Inc.
Cities Service Research and Development Company
Continental Can Company, Inc.
Electrolux Corporation
Federal Telecommunication Laboratories, Inc.
Ford Motor Company
The Foxboro Company

$1,105,059.38
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General Dynamics Corporation
General Motors Corporation
The Gillette Company
Grumman Aircraft Engineering Corporation
Gulf Research and Development Company
John Hancock Mutual Life Insurance Company
Hercules Powder Company
Hughes Aircraft Company
Latrobe Steel Company
Lever Brothers Company
Liberty Mutual Insurance Companies
Merck and Company, Inc.
Merrill Lynch, Pierce, Fenner and Beane
Minneapolis-Honeywell Regulator Company
National Research Corporation
North American Aviation, Inc.
Owens-Corning Fibreglas Corporation
Philco Corporation
Pittsburgh Plate Glass Company
Radio Corporation of America
Raytheon Manufacturing Company
A. O. Smith Corporation
Socony Mobil Oil Company, Inc.
Sperry Gyroscope Company
Standard Oil Company of California
Standard Oil Company (Indiana)
Stewart-Warner Corporation
Texas Company
United Aircraft Corporation
Whirlpool-Seeger Corporation

Gifts for student aid

THOMAS C. DESMOND '09
For undergraduate scholarships........................ 1,200.00

PHILIP B. DOWNING TRUST
For the Philip B. Downing Scholarship Fund .......... 430.00

FLUOR FOUNDATION
For undergraduate scholarships. ...................... 3,000.00

ERNEST A. GRUNSFELD ('18) FUND
For the Grunsfeld European Fellowship. .............. 2,200.00

HOUSTON ENDOWMENT, INC.
For the William S. Knudsen Fellowship .............. 2,500.00

INTERNATIONAL BUSINESS MACHINES CORPORATON
For an automatic control fellowship. ................. 4,400.00
For an electronics fellowship ................ .. ...... .... 3,400.00
For a ferro-electric and ferro-magnetic materials fellow-
ship .......... ....... ................... ......... 3,4oo00.00

KENNECOTT COPPER CORPORATION
For the Kennecott Copper Scholarship ............... 2,000.00

KNAPP FUND
For undergraduate scholarships. ..................... 1,500.00

ELLEN F. LOOMIS
For the Foreign Student Fund ...................... 1,200.oo214



Gifts and Bequests

M.I.T. CLUB OF NORTHERN NEW JERSEY
For undergraduate scholarships .....................

JAMES C. MELVIN TRUST
For the Melvin Trust Scholarship Fund...............

NEW ENGLAND FOUNDRYMEN'S ASSOCIATION
For undergraduate scholarships. .....................

ERNEST L. OSBORNE '14
For the Ernest L. Osborne Scholarship Fund..........

ALFRED P. SLOAN ('95) FOUNDATION, INC.
For student travel.................................
For the Sloan National Scholarship ..................

TEAGLE FOUNDATION, INC.
For scholarships. ..................................

UNITED STATES STEEL FOUNDATION, INC.
For a fellowship .................................

VISKING CORPORATION
For a fellowship ..................................

LEONARD WARREN '54
Additional for the John R. Loofborrow Memorial Schol-
arship Fund .....................................

WESTINGHOUSE EDUCATIONAL FOUNDATION
For the Science Teachers' Fellowships ................

ADDED TO THE UNDERGRADUATE SCHOLARSHIP AWARDS FUND:
Air Force Aid Society Educational Fund..............
Alloy Steel Products Company .................. ...
American Brake Shoe Company. ................... .
American Smelting and Refining Company ...........
American Society for Metals Foundation. .............
American Society of Tool Engineers. .................
George W. and Carrie L. Barbier Scholarship Fund, Inc.
The Bell Foundation ................. ...........
Ezra Blount.............
Borden Company Foundation, Inc.. ....
Chemical Club of New England .........
Clevite Foundation ....................
Cole-Hersee Company .................
Morgan A. Collins, Jr. '27 ..............
Carle C. Conway ......................
Dow Corning Corporation. .............
Frank Memorial Corporation ...........
Eleanor G. Frasher ...................
The Gardner Foundation. ..............
General Motors Corporation ............
The Felix and Cecile Gouled Foundation.
Richarl W . Ince ......................
Jakobson Shipyard, Inc ................
C. O. Kienbusch .................. ...
Kuljian Corporation ...................
Lockheed Leadership Fund.............
Magnus Products Company. ............
M.I.T. Club of Cleveland ..............
M.I.T. Club of Los Angeles. ............

$ 468.00

I1,250.00

1,000.00

50.00

I,o6o.oo

74,200.00

16,020.00

6,ooo.oo

6,000.00

2,700.00

25.00

20,000.00

330.00
1,200.00
1,8oo.oo

700.00
250.00
250.00

1,400.00
500.00

1,000.00

300.00
500.00

I,ooo.oo1,000.00
200.00

1,ooo000.00
900.00

500.00
900.00
500.00

31,o50.00
1,250.00
I,000.00
1,ooo000.00

500.00
1,000.00

7,600.00
700.00
500.00

.... 500.00 215



M.I.T. Club of Rochester ............... .......
Edna McConnell Clark Foundation, Inc..............
John J. M urphy '23 ...............................
National Association of Engine and Boat Manufacturers
Perkin Elmer Corporation ..........................
Carl and Lilly Pforzheimer Foundation, Inc...........
Procter and Gamble Company .....................
Sanborn Com pany ................................
Skidmore, Owings and Merrill ......................
David M . Sutter '26 ...............................
Symington Gould Corporation ......................
Tee-Pak Foundation .............................
Mildred Tsai ..............................
Union Carbide and Carbon Company ...............
Wappler Foundation, Inc .........................
Robert Winthrop Trust ............................
Other ................. ................... .....

Gifts for designated purposes
A C SPARK PLUG DIVISION OF GENERAL MOTORS CORP....

For a fellowship in aeronautical engineering. ..........
ACUSHNET PROCESS COMPANY

For research in high voltage laboratory. ..............
ALLIED CHEMICAL AND DYE CORPORATION

For a fellowship in chemistry .......................
ALLISON DIVISION - GENERAL MOTORS CORPORATION

For turbo machine research in aeronautical engineering
AMERICAN BOSCH-ARMA CORPORATION

For a fellowship in aeronautical engineering. ..........
AMERICAN BRAKE SHOE COMPANY

For a professorship in metallurgy ....................
For research in metallurgy .............. .......

AMERICAN CAN COMPANY
For general purposes ............................

AMERICAN CANCER SOCIETY

For fellowship expenses in biology ...................
AMERICAN CHEMICAL SOCIETY

For research in chemistry ........................
AMERICAN CHICLE COMPANY

For a fellowship in good technology. .................
AMERICAN CYANAMID COMPANY

For soil stabilization research in civil engineering ......
For a fellowship in chemistry .....................

AMERICAN IRON AND STEEL INSTITUTE

For research in metallurgy .......................
For research in civil engineering ....................

AMERICAN METAL COMPANY

For a fellowship in metallurgy. .................. ...
AMERICAN OIL COMPANY

For a practice school fellowship in chemical engineering216
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300.00
5,640o.oo00
1,oo00o.30
I,8oo.oo

200.00

500.00
3,290.00
I,ooo.oo
1,200.00

400.00
1,500.00

900.009oo.oo

2,200.00

500.00
4,000.00
1,000.00

$ 242,863.00

4,200.00

2,500.00

2,400.00

20,000.00

3,000.00

12,500.00

3,500.00

1,000.00

500.00

6,400.00

2,500.00

4,583-36
2,700.00

I0,000.00

4,000.00

I,ooo000.00

2,500.00



Gifts and Bequests

AMERICAN SOCIETY OF MECHANICAL ENGINEERS
For research in chemistry .......................... $ 2,500.00

AMERICAN SOCIETY OF REFRIGERATING ENGINEERS
For research in mechanical engineering. .............. 500.00

AMERICAN VISCOSE CORPORATION
For research in food technology ..................... I0,ooo.oo
For a fellowship in chemical engineering .............. 3, I00.00

ANONYMOUS
For the School of Industrial Management ............. 2,617.44

ANONYMOUS
For the Department of Electrical Engineering. ......... 3,000.00

ANONYMOUS
For medical research ............................... ... 5,000.00

ANONYMOUS
For the preparation of the Karl T. Compton biography 3,750.00

ARMCO FOUNDATION
For a fellowship in metallurgy ....................... 3,6oo.oo

ARMOUR & COMPANY
For research in biology. ............................ 6,666.oo

JARRELL ASH COMPANY
For research in biology ................ ............. 7,678. Io

THE ASIA FOUNDATION
For the Asia Fund in the Center for International Studies 500.00

ATLANTIC REFINING COMPANY
For research in geology. ............................ 4,000.00

ATWOOD FOUNDATION
For the Joseph N. Scanlon Memorial Fund ........... I,ooo000.00

BABCOCK AND WILCOX COMPANY
For research in mechanical engineering ............... Io,0000.00

JAMES M. BARKER '07
For general purposes .............................. 509.80

BAUSCH AND LOMB OPTICAL COMPANY
For research in the Spectroscopy Laboratory .......... 5,000.00

BEAR CREEK MINING COMPANY
For research in geology ............................ 300.00

BRISTOL LABORATORIES, INC.
For research in chemistry. .......................... 7,000.00

BUFFALO ELECTRO-CHEMICAL COMPANY
For research in civil engineering. ................... . 5,000.00

BULLARD COMPANY CHARITY FUND
For the Department of Civil Engineering ............. 500.00
For the Department of Mechanical Engineering ....... 69o.oo

CALIFORNIA RESEARCH CORPORATION
For research in geology ............................. 4,000.00

CAMPBELL SOUP COMPANY
For research in food technology ..................... 2,500.00

CARBIDE AND CARBON CHEMICAL COMPANY
For a fellowship in chemical engineering. ............. 1,350.oo
For research in mechanical engineering. ................ 10oo.oo
For the Miller Room in mechanical engineering ....... 100oo.oo



CARBORUNDUM COMPANY
For research in mechanical engineering. ..............

CARNATION COMPANY
For research in food technology .....................

CARNEGIE CORPORATION
For research and conferences on American studies in the
Center for International Studies .....................

WILLIAM K. CARPENTER
For the R. R. M. Carpenter ('oi) Scholarship in chemical
engineering................ ............... ........

CENTRAL LABORATORIES DIVISION, GENERAL FOODS CORP.
For research in biology .............................
For a fellowship in biochemistry .....................

CHANCE VOUGHT AIRCRAFT, INC.
For general purposes .............................

CHILDREN'S MEDICAL CENTER
For research in metallurgy .........................
For research in biology. ............................

CHORAL SOCIETY
Contributions for the Society's European trip:

Allen Abram s ' 15 .............. ..................
Edward L. Bowles '22 ...........................
Donald F. Carpenter '22 .........................
William A. Coolidge .........................
Philip N. Cristal '17 ......... ...... ...............
Marshall B. Dalton '15. .............................
Alice C. Desmond ...............................
Horace S. Ford ...............................
Pierre F. Lavedan '20............................
Duncan R. Linsley '22 ...........................
Adelaide H. Marquand ..........................
George W . Merck ...............................
Redfield Proctor 'o2 .......... ...................
Vernon N. F. Tallman '14 ..........................
T. North Whitehead. ............................
Others ..................................

COFFEE BREWING INSTITUTE, INC.
For research in food technology .....................
For a fellowship in food technology .................

COMMONWEALTH FUND

For research in biology .............. ..........
CONSOLIDATED METAL PRODUCTS CORPORATION

For research in metallury ..........................

CONSUMERS UNION OF U. S., INC.
For a fellowship in chemistry ................ ......

CONVAIR
For general purposes. ..............................

CARLE C. CONWAY '53
For general purposes ...............................

CORNING GLASS WORKS
For research in metallurgy. .......................218
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$ 11,o070o.03

5,000.00

50,000.00

2,500.00

3,500.00
2,500.00

500.00

I,80o.oo
300.00

10.00

5.00
500.00

2,000.00
25.00

100.o0

100oo.0oo

So0.o0

25.00
100oo.0oo

00oo.0oo

5,000.00
500.00

I0.00

25.00
3,001.00

15,000.00

2,700.00

35,000.00

1,ooo000.00

2,000.00

500.00

300.00

2.000.00
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CRANE COMPANY

For a fellowship in metallury .......................
CURTISS-WRIGHT COMPANY

For research in aeronautical engineering. .............
DAMON RUNYON CANCER FUND

For high voltage research in electrical engineering ......
For research in biochemistry ........................

DEAN'S CHAPEL FUND
Contributions ................. .................

WILLIAM E. P. DOELGER '26
For research in food technology .................. ..

DONNER FOUNDATION
For research in civil engineering. ....................

DORR OLIVER, INC.
For research in mechanical engineering. ..............

DOUGLAS AIRCRAFT COMPANY

For a fellowship in aeronautical engineering. ..........
CAMILLE AND HENRY DREYFUS FOUNDATION, INC.

For research in chemistry ................. .......

E. I. DU PONT DE NEMOURS AND COMPANY, INC.
For an instructor in chemistry. .................. ...
For research in chemistry...........................
For a fellowship in mechanical engineering ...........
For a fellowship in physics.........................
For a fellowship in chemical engineering. .............

EASTMAN KODAK COMPANY
For Executive Development Program fees.............
For a scholarship in chemical engineering. ............
For research in electronics ..........................

ELECTRO METALLURGICAL COMPANY
For comminution research in metallurgy. .............
For a fellowship in metallurgy. .................. ...

D. W. EMERSON
For the Foreign Student Summer Project .............

ENGINEERING FOUNDATION
For research in metallurgy....... ....................

Esso RESEARCH AND ENGINEERING COMPANY
For research in geology ............................

ETHICON SUTURES LABORATORY, INC.
For research in biology ............................

ETHYL CORPORATION
For research in chemistry......................
For research in mechanical engineering ..............
For a fellowship in chemistry .....................

EXECUTIVE DEVELOPMENT PROGRAM

Fees from industrial concerns .....................
EXOMET, INC.

For research in metallurgy ..........................

FIRMENICH, INC.
For research in chemistry. ...........................

S I,o050.00

20,000.00

40,000.00
8,ooo.oo

25.00

3,420.00

2,000.00

2,000.00

6,ooo.oo

4,040.00
15,000.00

4,200.00
4,200.00
4,475.00

2,900.00
I,oo100.00

7,500.00

3,300.00
3,300.00

50.00

2,500.00

4,000.00

5,000.00

3,600:00
4,800.00
2,900.00

84,134.1

7,595.15

9,000.00 219
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FORD FOUNDATION
For economics (via the University of Chicago):

Research in the utilization of human resources....... $ 16,ooo.oo
Grant for individual research. ..................... 2,477-46

For the Center for International Studies:
For international communications studies........... 380,000.00
For economic and political development studies...... 325,000.00
Assistance to the Indonesian Institute for economic and
social research ................................ Io,270.00

FORD MOTOR COMPANY
For general purposes. ................ .............. 1,500.00

FOUNDRY EDUCATIONAL FOUNDATION
For research in metallurgy .......................... 500.00
For a scholarship in metallurgy. ................... .. 3,850.00

THE FUND FOR ADVANCEMENT OF EDUCATION
For the program in humanities ...................... 9,000.00

GENERAL DYNAMICS CORPORATION
For a fellowship in chemical engineering .............. 4,000.00
For a fellowship in physics. ......................... 4,000.00

GENERAL ELECTRIC COMPANY
For turbo machine research in aeronautical engineering Io,ooo.oo

GENERAL ELECTRIC EDUC. AND CHARITABLE FOUNDATION
For a fellowship in chemistry. ........................ 3,300.00
For a fellowship in physics ........................... 3,700.00
For a fellowship in metallurgy ....................... 6,950.00
For a fellowship in mathematics ..................... 1,200.00
For a fellowship in mechanical engineering. ............ 1,200.00
For a fellowship in chemistry ........................ 1,200.00
For a fellowship in chemical engineering .............. 3,600.00
For an educational program in electrical engineering.. 50,000.00
For general purposes. .............................. 750.oo00

GENERAL FOODS CORPORATION
For research in biology. ........................... 3,500.00

GENERAL MILLS, INC.
For research in food technology ................... .. 10,000.00

GENERAL MOTORS CORPORATION
Executive Development Program fees ................. 2,900.00
For a fellowship in mechanical engineering. ........... 3,000.00
Unrestricted grant allocated to the Admissions Office... 1,000.00

THE GIRDLER COMPANY
For research in food technology ..................... 314. 16

GIVAUDAN CORPORATION
For research in biochemistry ............... .......... 4,000.00
For research in chemistry. ........................... 5,000.00

B. F. GOODRICH CHEMICAL COMPANY
For a textile fellowship in mechanical engineering ...... 5,000.00

GOODYEAR TIRE AND RUBBER COMPANY
For a fellowship in aeronautical engineering. .......... 2,500.00

GREEN GIANT COMPANY
For research in food technology ..................... I,ooo.oo220
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CRAWFORD H. GREENEWALT '22
For film research in electrical engineering ............ $ 1,500.oo

EARLE A. GRISWOLD '23
For the Proctor Portrait Fund ............. ......... Ioo.oo

GRUMMAN AIRCRAFT ENGINEERING CORPORATION
For general purposes............................... 6,500oo.oo

HERBERT GRUNFELD TRUST
For the Department of Metallurgy ................... 250.00

GULF OIL CORPORATION
For a fellowship in chemical engineering .............. 3,185.88
For research in geology ............................. 4,054-75

HITCHINER MANUFACTURING COMPANY, INC.

For the Joseph N. Scanlon Memorial Fund ........... 250.oo00
H. P. HOOD AND SONS COMPANY

For research in food technology ..................... 2,000.00
HOPEDALE FOUNDATION

For research in metallurgy. ......................... 1,666.66
AUSTIN Y. HoY '04

For the Dean's Chapel Fund. ........................ 79 .oo00
HUMBLE OIL AND REFINING COMPANY

For a fellowship in chemical engineering. ............. 2,700.00
PROFESSOR JEROME C. HUNSAKER 'I2

For the Department of-Aeronautical Engineering ...... I,ooo.oo
GODFREY M. HYAMS TRUST

For research in radiation in electrical engineering ...... 18,oo0.oo
ELMER C. INGRAHAM '26

For the Research Laboratory of Electronics ........... 2,000.00
INSTITUTE OF FOOD TECHNOLOGISTS

For a fellowship in food technology .................. I,6oo.oo
INTERNATIONAL NICKEL COMPANY

For fellowships in metallurgy. ....................... 8,470.83
INTERNATIONAL SALT COMPANY, INC.

For soil stabilization research in civil engineering ...... 3,000.00
JONES AND LAUGHLIN STEEL CORPORATION

For equipment for metallurgy ....................... 2,500.00

KENNECOTT COPPER COMPANY
For a fellowship in metallurgy. ....................... 4,000.00

JAMES R. KILLIAN, JR. '26
For equipment for athletics ......................... 2,000.00

KIMBERLY CLARK FOUNDATION
For a fellowship in chemical engineering .............. 4,O01000

ESTATE OF CHARLES A. KING '96 AND MARJORIE KING
For research in biology ............................ Io,oo0.oo

JACOB KURTZ
For research in metallurgy. ......................... 200.00

LASALLE STEEL COMPANY
For research in mechanical engineering. .............. 1,577-75

LEVER BROTHERS COMPANY
For the Howard D. Williams Fund in industrial manage-
ment .............................. ..... ........ 500.00 221
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DR. AND MRS. WARREN K. LEWIS
For a practice school scholarship in chemical engineering $ I,oo9.44

LIFE INSURANCE MEDICAL RESEARCH FUND
For research in biochemistry ........................ 500.00

ELI LILLY COMPANY
For research in biology. ............................ 8,400.00

LOCKHEED LEADERSHIP FUND
For a fellowship in aeronautical engineering. ........... 2,500.00

LORD MANUFACTURING COMPANY
For research in civil engineering ..................... 13,200.00

LUCIDOL DIVISION OF WALLACE AND TIERNAN COMPANY
For research in chemistry. .......................... 3,000.00

THE MACMILLAN COMPANY (New York)
For the International Relations Section ............... I,ooo.oo

MAGNOLIA PETROLEUM COMPANY
For research in geology ............................ 4,000.00

MANUFACTURING CHEMISTS ASSOCIATION, INC.
For research in civil engineering .................... 20o,ooo.oo

LOUIS AND GENE MARRON FOUNDATION
For the Louis Marron Science Fund in biology ........ 2,000.00

NEWMAN M. MARSILIUS '17
Additional for the Newman M. Marsilius Fund in indus-
trial management ................................. I,ooo.oo

COMMONWEALTH OF MASSACHUSETTS
For the highway project in civil engineering ........... 30,000.00

MASSACHUSETTS GENERAL HOSPITAL
For research in textiles in mechanical engineering ...... 100oo.oo
For research in biology. ................... ......... 823.70

M.I.T. BOSTON STEIN CLUB
Contributions by members of the M.I.T. Boston Stein
Club for the purchase of religious fittings for the Chapel . 3,364-50

MCGRAW HILL PUBLISHING COMPANY
For a fellowship in aeronautical engineering. ........... 2,700.00

MELPAR, INC.
For a fellowship in electrical engineering. ............. 5,000.00

MERRILL FOUNDATION FOR THE ADVANCEMENT OF FINANCIAL
KNOWLEDGE

For research in economics ......................... 1,790o.o00
NICHOLAS A. MILAS

For research in chemistry ........................... 8,950.00
MINNEAPOLIS-HONEYWELL REGULATOR COMPANY

For a fellowship in electrical engineering .............. 2,900.00
MONSANTO CHEMICAL COMPANY

For research in civil engineering. ................... . 6,000.00
MONSANTO CHEMICAL COMPANY CHARITABLE TRUST

For a fellowship in chemical engineering. ............. 3,850.00
For a fellowship in chemistry. ........................ 3,850.00

STEPHEN R. MONTGOMERY
For turbo machine research in aeronautical engineering 75.00

HENRY MORGENTHAU, JR.
For the Morgenthau Fund in humanities ............. 8,250.00222
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JOHN P. MOUKS
For the Foreign Student Summer Project ............. $ 250.00

MUCHNIC FOUNDATION

For a fellowship in metallurgy ................. ...... 3,000.00

MUSCULAR DYSTROPHY ASSOCIATION OF AMERICA, INC.
For research in biology ................. ............ 6,134-90

NATIONAL GEOGRAPHIC SOCIETY

For Edgerton film research in electrical engineering .... 3,000.00
NATIONAL INSTITUTES OF HEALTH

For research in biology ............................ 500.00
For research in chemistry .......................... I,ooo.oo
For research in electrical engineering. ................ 500.00
For a fellowship in the Medical Department. .......... 4,000.00

NATIONAL LIME ASSOCIATION

For research in civil engineering ..................... 7,000.00
NATIONAL SCIENCE FOUNDATION

For research in chemistry .......................... 3,800.oo
NOVA SCOTIA RESEARCH FOUNDATION

For research in geology ............................ 2,500.00
NUTRITION FOUNDATION

For the K. T. Compton Fellowship - Nutrition Founda-
tion in biology .................................... 6,400.00

OHIO OIL COMPANY

For research in geology ............................. 4,800.00
OLIN MATHIESON CHEMICAL CORPORATION

For soil stabilization research in civil engineering ....... 5,000.00
OWENS ILLINOIS GLASS COMPANY

For research in chemistry .......................... 7,000.00

PANTEX MANUFACTURING COMPANY

For research in mechanical engineering. ............... 74555
PFAUDLER COMPANY COMMUNITY FUND

For the Joseph N. Scanlon Memorial Fund ........... 500.00
PHILLIPS PETROLEUM COMPANY

For research in geology ............................. 4,800.00oo

JOHN B. PIERCE ('48) FOUNDATION
For corrosion research in civil engineering ............ 1,500oo.oo

PITNEY-BOWES, INC.
For general purposes ................. ... ........ .. 500.00

PROCTER AND GAMBLE COMPANY

For a fellowship in chemical engineering .............. 5,200.00
For a fellowship in mechanical engineering. ........... 2,950.00

WILLIAM L. PUTNAM PRIZE FUND
For the Putnam Fund in mathematics ............. ioo.oo

SIDNEY H. RABINOWITZ FAMILY FOUNDATION

For research in food technology ..................... I,ooo.oo

RADIO CORPORATION OF AMERICA

For general purposes. .............................. I,500oo.oo

RAYTHEON MANUFACTURING COMPANY

For research in food technology ..................... 8,ooo.oo

REFRIGERATION RESEARCH FOUNDATION
For research in food technology ...................... 500.00 223
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J. F. REMINGTON
For the Henley Regatta Fund ...................... $ 10.00

RESEARCH CORPORATION
For research in chemistry .......................... 10, I oo.oo
For research in metallurgy ......................... 3,000.00

THE ROCHE ANNIVERSARY FOUNDATION
For research in food technology ..................... 6,720.00

ROCKEFELLER FOUNDATION
For research in chemistry .......................... I 1,645-53
For research in city planning ....................... 21,703.68
For research in geology ............................ 4,000.00
For research in modern languages ................... 2,389.23

RODNEY HUNT MACHINE COMPANY
For research in food technology ..................... 314.16

ROHM AND HAAS COMPANY
For research in chemistry ........................... 3,000.00
For soil stabilization research in civil engineering ...... 2,000.00

RUFO CONSTRUCTION COMPANY
For the Charles B. Breed Fund in civil engineering..... 150.00

PAUL A. SAMUELSON
For economics seminar room ....................... 137.I0

SCHLUMBERGER FOUNDATION
For a fellowship in electrical engineering. ............. 3,000.00

SEAL, INC.
For the Theodore H. Kreuger Fund in industrial manage-

m ent ..................... ............... .. . 300.00

HARVEY I. SELEY '55
For general purposes .............................. 1,250.00

FOR THE PROGRAM FOR SENIOR EXECUTIVES (SCHOOL OF
INDUSTRIAL MANAGEMENT)

Electrolux Corporation...... ........... ......... . 2,500.00
General Electric Company ......................... 2,500.00
B. F. Goodrich Company .......................... 5,000.00
Humble Oil and Refining Company ................. 2,500.00
Pan American World Airways, Inc. .................. 2,500.00
Radio Corporation of America ...................... 2,500.00
Standard Oil Company of California. ................ 2,500.00
Standard Oil Company (Indiana) ................... 2,500.00
United Aircraft Company ................ ......... 2,500.00
Westinghouse Corporation ......................... 2,500.00
Whirlpool-Seeger Corporation ...................... 2,500.00

SHARP AND DOHME, INC.
For research in chemistry .......................... 4,800.oo

SHELL COMPANIES FOUNDATION
For a fellowship in mechanical engineering ............ 3,400.00
For a fellowship in physics .......................... 3,400.00
For research in mechanical engineering. ............... 7,500.00
For research in metallurgy ................... ...... 7,500.00
For research in physics ............ .... ............ 7,500.00

GEORGE P. SHULTZ '49
For the Joseph N. Scanlon Memorial Fund ........... i oo.oo224
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H. NELSON SLATER, JR. '50
For the School of Industrial Management. ............ $

ALFRED P. SLOAN ('95) FOUNDATION

For the School of Industrial Management. ............
For executive research .............................
For the Executive Development Program .............
For research in chemistry .......................
For the Foreign Student Summer Project .............

MR. AND MRS. ALFRED P. SLOAN, JR. '95
For special awards ................................

SOCIETY OF NAVAL ARCHITECTS AND MARINE ENGINEERS
For research in mechanical engineering. ..............
For research in naval architecture ...................

SOCONY-MOBIL OIL COMPANY, INC.
For a fellowship in electrical engineering. .............
For a fellowship in mechanical engineering. ...........

STANDARD OIL COMPANY OF CALIFORNIA
For a fellowship in geology .........................
For a scholarship in mechanical engineering. ..........

STANDARD OIL FOUNDATION, INC.
For a fellowship in chemical engineering. .............

STANOLIND OIL AND GAS COMPANY
For research in geology ............................

STEEL FOUNDERS SOCIETY OF AMERICA

For research in metallurgy .......................
WILLIAM L. STEWART, JR. '23

For a regional conference .......................
STROMBERG CARLSON COMPANY

For the Joseph N. Scanlon Memorial Fund ...........
WARNER SWASEY COMPANY

For research in mechanical engineering. ..............
TECHNOLOGY CHRISTIAN ASSOCIATION ADVISORY BOARD

For the program in humanities ......................
TASTY BAKING COMPANY

For research in food technology .....................

HOWARD F. TAYLOR '46
For research in metallurgy ..........................

TECHNICAL ASSOCIATION OF THE PULP & PAPER INDUSTRY
For research in civil engineering. .....................

TITANIUM ALLOY MANUFACTURING DIVISION
For research in metallurgy. ..........................

TROPIC FOOD, INC.
For research in food technology .................. ..

UNION CARBIDE AND CARBON CORPORATION

For a fellowship in chemistry .....................
For research in electrical engineering. ................

UNITED AIRCRAFT CORPORATION

For general purposes. ..........................
UNITED ENGINEERING AND CONSTRUCTORS, INC.

For the United Engineering and Constructors, Inc., pre-
ceptorship in chemical engineering. ..................

Ioo.oo

550,000.00
63,Ioo.oo

242,500.00
23,750.00
O107,000.00

247,oI4.06

1,62o.oo

6,500.00

750.00
750.00

3,350.00
750.00

2,300.00

4,000.00

35,600.00

340.00

1,ooo000.00

5,000.00

5,000.00

5,000.00

664-50

5,000.00

1,500.00

6,ooo.oo

2,700.00
5,000.00

2,500.00

1,000.00 225
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UNITED ENGINEERING TRUSTEES, INC.
For research in civil engineering ...................
For research in metallurgy .........................

UNITED SHOE MACHINERY COMPANY
For the Library..................................
For research in industrial management ...............

UNITED STATES RUBBER COMPANY FOUNDATION
For a fellowship in chemistry. .......................

UNITED STATES STEEL CORPORATION
For a commons room in metallurgy ..................

UNIVERSITY OF PUERTO Rico
For research in city planning .......................

VANADIUM ALLOY STEEL COMPANY
For a fellowship in metallurgy .....................

VOORHEES, WALKER, FOLEY AND SMITH
For a fellowship in architecture. .....................

WALWORTH COMPANY
For a fellowship in mechanical engineering. ...........

WEIRTON STEEL COMPANY
For a fellowship in metallurgy. ......................

WESTINGHOUSE EDUCATIONAL FOUNDATION
For the Westinghouse Professorship in Mechanical En-
gineering.......................................

WESTINGHOUSE ELECTRIC CORPORATION
For research in aeronautical engineering. .............
For research in electrical engineering. ................

WEYERHAEUSER TIMBER FOUNDATION
For general purposes .............................

JOHN G. WOLBACH
For the President's Fund ...........................
For the Dean's Chapel Fund. .......................

WORTHINGTON CORPORATION
For research in mechanical engineering. ..............

YALE UNIVERSITY
For the Stimson Fund in industrial management .......

OTHER GIFTS
Added to agency funds held for investment purposes

CONTRIBUTIONS OF CLASS MEMBERS DESIGNATED FOR THEIR

CLASS FUNDS:

Class of
Class of
Class of
Class of
Class of
Class of
Class of
Class of
Class of
Class of
Class of
Class of

1907..
1909..
I9Io. ..

1916..

1917..
1918..

1933.
1937..
1944..
1948..
1949..
1950..

3,000.00

5,500.00

500.00
900.00

3,300.00

2,500.00

4,21o.o0

7,000.00

2,500.00

3,000.00

5,200.00

15,ooo.0o

30,000.00
15,000.00

2,000.00

500.00
500.00

1,500.00

6,750.00
$3,325,284.83

$ 20,542.61
2,034.08

750.00
995-38

3,004.96
89-54

571.68
728.04
491.95

21.45
489.98
392-44226



Class of 1952 .....................
Class of i954 . ....................
Class of 1955 . ....................

DR. AND MRS. C. BALDWIN
For the Sailing Pavilion Fund .......

MARGARET T. COLEMAN '50
For the M.I.T. Women's Association.

PRISCILLA M. RAYMOND '51
For the M.I.T. Women's Association.

Added to annuity funds
ANONYMOUS

Additional for an annuity .........................
PHILIP L. COLEMAN '23

For the Philip L. Coleman Fund .................... .
KNIGHT W. WHEELER 'O6

Additional for the Knight W. Wheeler Fund............
GEORGE S. WITMER '09

Additional for the George S. Witmer Fund............

Gifts and Bequests

$ 69.05
53.98
70.23

183.88

25.00

25.00

$ 30,539.25

$ 12,000.00

1 0o,o000o.oo00

46,000.00

6, 68.75
$ 74,168.75
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DEAN OF STUDENTS

As I turn over the responsibilities of the Dean of Students to
Professor John T. Rule, it seems appropriate to comment on the
evolution of the office of the Dean of Students in the last decade.
At the end of the war it was the determined conviction of the Insti-
tute that special efforts be directed to the development of under-
graduate education to meet the new demands of society upon this
type of education. Central to the thinking of the Faculty was the
need to turn out professionally trained men capable of assuming
leadership not only in technical affairs but also in the complex,
human environment created by a technological society. This meant
that parallel to the work in the classrooms and laboratories must be
programs and facilities designed to broaden and develop personal
and cultural growth as citizen and leader. It also reflected the
increasingly apparent fact that undergraduate education in science
and engineering was no longer so much terminal professional educa-
tion, but, in increasing degree, a new-type general education
which in most cases had to be followed by graduate education for
true professional competence, as has been true for many years in
law and medicine. 229
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When Dean Everett M. Baker took office, the Institute was in proc-
ess of becoming a residential school and introducing professionally
run programs in music and athletics and more adequate guidance
programs, including mental health. Plans were being made and
implemented as quickly as possible for the physical facilities neces-
sary to these new programs: dormitories, athletic facilities, chapel,
auditorium, etc. In retrospect, it seems clear that Dean Baker-at a
time when the student body had almost doubled since before World
War II and when many of the traditional procedures and bulwarks
of undergraduate life had lapsed because of the war-had the task of
selling new concepts, facing the daily problems of sailing in new,
uncharted waters, and evolving the concepts necessary to meet
new programs and new conditions. Dean Baker's tragic death clearly
delayed the evolution of the program while new personnel was found
and went through the necessary stages of orientation.

During my term of office student government, the Faculty
through Faculty committees, and administration and Corporation
through meetings and formal studies, have all, separately and
together, had the time to understand the problems, evolve a common
philosophy, and in large measure to set common goals. As these new
developments have taken place, a highly competent staff has been
recruited for the office of the Dean of Students; and a philosophy of
organization and operation has been developed for this staff, for
Faculty committees, and for student government which promises in
the years immediately ahead the rapid, smooth accomplishment of
many new goals designed to improve the student community as an
integral part of the educational program of the Institute. It is my
fondest hope for my successor that with the already largely evolved
staffing and decentralization of the office, Faculty responsibility
exercised by Faculty committees, and the responsibility for adminis-
trative development of proposed physical changes and improvements
placed in other hands through my own new assignment as Special
Adviser to the President, he may serve as a top administrative
officer in the area of student life, free from the detailed responsibility
of any particular area of the office as well as from developmental
responsibilities and free to keep informed about all areas, to develop
closer relationships with students, Faculty, and academic depart-
ments, and to serve at all times as the protagonist for the best
interests of the students, both as individuals and as groups. It is230
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furthermore strongly recommended that additional personnel be
provided for the office if experience proves that Dean Rule cannot
enjoy such freedom with existing personnel.

COMMITTEE ON STUDENT HOUSING
Without doubt the most significant development during the last

year has been the work of the Committee on Student Housing. The
report is available elsewhere and speaks eloquently for itself. It
should be added, however, that in addition to developing the very

significant recommendations included in the report, the Committee
served another and valuable function for the M.I.T. community.
Representing as it did all groups in the Institute, the Committee
served as a forum for interested representatives from all groups and
thus brought together varying viewpoints and evolved a true
concensus of Institute opinion on the goals of student community life.
On behalf of the whole M.I.T. community as well as for those of us
privileged to sit with the Committee, I should like to express
appreciation for the work of the Chairman, Edwin D. Ryer, Term
Member of the M.I.T. Corporation. Not only was he tireless in his
efforts and generous with his time beyond any normal measure of
expectation, but he was a superbly patient, effective presiding
officer. M.I.T. and the nation owe Mr. Ryer a deep debt of
gratitude, and I say the nation advisedly because this report will
have influence far beyond the walls of the Institute.

In cooperation with the Committee on Student Housing, an
experiment in family-style dining was successfully conducted during
the spring term in Baker House. Appreciation is expressed to the
student officers of the House, the Dining Service, the Office of
General Services, and the special committee under Professor William
A. Wilson for their cooperative efforts in making the experiment a
success.

RELIGIOUS PROGRAM
With the new M.I.T. Chapel taking its place as the focal point of

formal religious activity by all religious groups, each operating
independently, the Technology Christian Association and the
various Protestant groups have debated the implications of the
unfolding religious program at M.I.T. and have determined courses
of action to meet new conditions. T.C.A., long primarily a Protestant
organization which welcomed participation in its program by stu- 231
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dents of all faiths, is in process of becoming a non-religious student
activity whose primary purpose shall be to enable students to render
service both within and without the Institute. Central among its
service departments remains the Religious Action Division, the
primary function of which will be to stimulate and assist independ-
ent religious groups and to serve as the all-student agency through
which all religious groups may be brought together for joint partici-
pation in appropriate interreligious activities. At the same time the
United Christian Council, as the only interdenominational
Protestant activity on campus, has arranged daily services for
Protestants in the Chapel, with the assistance of various Protestant
clergy under the leadership of Reverend Robert C. Holtzapple, Jr.

"In another sense the auditorium has also become a community.
meeting house sheltering a number of interests-but primarily the
musical and dramatic arts. In effect, although the music and drama
activities have attracted large crowds of spectators, the more
substantial educational purpose has been served in the personal
growth and development of the student participants who have used
rehearsal time and long hours of practice to acquire proficiency
and skills.

"Eloquent in their beauty, the chapel and auditorium have now
become in fact members of the Institute family and are joined with
their predecessors in creating increasingly a living, beloved
community of memory and of hope."

CONSULTANT ON VALUES
Through a grant from the Fund for the Advancement of Educa-

tion, Dr. Robert S. Hartman, Associate Professor of Philosophy at
Ohio State University, spent the year as Consultant on Values to the
Dean's Office and at the same time taught two subjects in the School
of Humanities and Social Studies. So far as is known this was a
unique experiment, and only time will indicate its value in adding
the voice of the philosopher to that of the Deans, the Faculty
advisers, the psychiatrists, and the clergy in debating the principles
and methods of the noncurricular part of the educational program.
Dr. Hartman served as a consultant to the Committee on Student
Housing, participated in numerous student conferences both formal
and informal, represented the Institute at many conferences away
from M.I.T., spoke on numberless occasions both within and with-232
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out the Institute, lectured for various members of the Faculty,
counseled with members of the Dean's Office staff on almost every
phase of its responsibilities, served as adviser to a newly formed
student Philosophical Society, and engaged in extensive counseling
with individual students. One of Dr. Hartman's major formal
concerns was the vital problem of defining nonscholastic factors
affecting success in college and developing ways to test or appraise
these factors. He wrote a theoretical study entitled, "The Structure
of Personality: A Teleological Model of Nonscholastic Success
Features," and additional studies were inaugurated with Professor
Warren G. Bennis and associates.

In an age when the airplane and the radio have brought all the
cultures of the world together, it seems imperative that ways be
found to define and apply to human affairs human values common
to all men regardless of race, color, or creed. This is a subject much
in the mind and heart of the modern undergraduate, not to mention
his elders. Dr. Hartman rendered invaluable service in enabling
many students, Faculty, and clergy to debate these issues freely and
to begin to think about them objectively, unencumbered by personal
embarrassment and implied threats to accepted truths of faith and
revelation.

INSTITUTE COMMITTEE
Under the able leadership of John S. Saloma, III '56, student

government this year has all but completed the reorganization
started after the war and made necessary by increased enrollment
and changed conditions in the post-war Institute community. Mr.
Saloma's annual report has been separately printed and speaks
eloquently of student government philosophy, accomplishments,
and goals. Special mention is made here of four important major
developments. First, the Activities Council has this year developed a
clear concept of its responsibilities and gone far towards organizing
to meet the challenges of an activities program designed to contribute
to the undergraduate educational program. Recognition has also
been made of the transference from the Alumni Association to the
Faculty of formal responsibility for the development and continuity
of a sound activities program.

Secondly, intensive studies have been made of undergraduate
finances, and basic policy changes have been effected in coopera-
tion with the administration. The changes give students more 233
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freedom in the management of undergraduate life but at the same
time provide more adequate checks and balances to ensure
continuity and a quality of performance worthy of M.I.T. standards.

Thirdly, commuting students have been formally organized and
will occupy new quarters on the second floor of Walker Memorial in
September. Thus all our undergraduates will have a formal voice in
the life of the student community.

Fourthly, the new student Committee on Educational Policy,
which succeeded the Student-Faculty Committee, has completed its
first year of work under the able leadership of Jonathan H.
Hathaway '56. At the same time the Liaison Council, a new group
bringing together monthly the leaders of undergraduate life with
the President, the Provost, and members of the Faculty and
administration closely associated with undergraduate life, has
proved to be an inavaluable innovation, providing excellent com-
munication and a most efficient vehicle generating new ideas and
preventing serious misunderstandings in the community.

Special brief mention should also be made of the following:
The bequest for athletic purposes of $1,006,000 by David F.

du Pont '56, tragically killed just before the start of his senior year,
will make possible the fulfillment of fond dreams of many M.I.T.
students and alumni and has served as a great stimulus to those
concerned with M.I.T. athletics.

The tragic accidental death of Thomas L. Clark '59 during a
fraternity initiation became a national news item. Renewed
sympathy is expressed to his family with the statement that subse-
quent events both at M.I.T. and at colleges and universities
throughout the land clearly indicate that he shall not have died in
vain. The Interfraternity Conference under the inspired leadership
of its chairman, George W. Luhrmann, Jr. '56, and with the able
counsel of Dean Frederick G. Fassett, Jr., took swift and thorough
action for the prevention of any such catastrophe in the future.
Student government followed the action of the Interfraternity
Conference with legislation designed to prevent abuses hitherto
infrequently occurring in connection with pre-Field Day rivalry
between the freshman and sophomore classes. Tom Clark's memory
will live on at M.I.T. through the Thomas L. Clark Scholarship
established by the community in his memory under the leadership of
his fraternity brothers of Delta Kappa Epsilon. As Dean I want234
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especially to express my admiration for the conduct of the under-
graduate leaders of Delta Kappa Epsilon following this unfortunate
happening.

Paralleling the work of the Committee on Student Housing in
developing community life at the Institute was the work of the
committee appointed by the Dean of Students to make recommenda-
tions regarding the handling of undergraduate finances, administra-
tive organization of the Dean's Office in the areas of athletics and
student activities, and relationship of the Dean's Office to the
Department of Buildings and Power and student government in
these areas. Chaired by Richard L. Balch, and composed in addition
of Robert J. Holden, John A. Little, and William Mackintosh, it
considered extensive recommendations made by student government
relative to student financing. As a result of this report, students will
have greater freedom but more realistic responsibility in handling
undergraduate finances, further decentralization and Faculty
responsibility in student affairs is assured, and improved operating
relationships between the Dean's Office and the Treasurer's Office
has been effected.

The Athletic Administrative Board under the leadership of
Professors John A. Hrones and Thomas F. Jones, Jr., has rendered
invaluable service through its intensive studies this year of the
philosophy and physical needs of athletics at M.I.T.

The Corporation Committee on Student Life held a significant
all-day meeting with the Dean's Office staff on March 6, 1956, at
which the objectives, problems, and needs of each area were
explained and discussed. The Dean's Office is grateful to this
Committee for its support of our program.

Increased cooperation with those concerned with counseling and
Faculty committees concerned with curriculum and teaching has
been marked, and this illustrates the growing concept of under-
graduate education as the total development of an individual.
Particular mention is made of the cooperative work of the Com-
mittee on the First Two Years, the Freshman Advisory Council,
and Deans Speer and Bean.

Two innovations in the counseling area were introduced during
the last year: an Institute-sponsored dinner for incoming transfer
students and a series of meetings between the instructors and advisers
of individual freshmen sections. 235
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The Graduate Student Council continues to develop and is now
exploring its future organization and function in relation to the
emerging concept of a Graduate Center as outlined in the report of
the Committee on Student Housing. Financing of student affairs in
the Graduate School has been completely separated from under-
graduate finances.

IN APPRECIATION

After three years as Faculty Resident in Burton House, Professor
Laurens Troost, Ir., is moving this summer into a new house which
he has just built in Lexington. Dr. Troost's contribution both as a
Faculty Resident in Burton House and in the deliberations of those
concerned with student housing has been invaluable, lending as it
has the fruits of his maturity, his clear sense of values, his love of
students, and abiding faith in student life as an integral part of the
educational process. Professor and Mrs. Troost will be sorely missed
in Burton House. The entire dormitory community expresses its
appreciation and extends an affectionate farewell.

One of the most significant developments in the last three years
has been the replacement of administrative officers by members of
the Faculty as ex officio chairmen of Faculty committees. I should
like to pay special tribute to Professor James W. Daily who has
just completed a two-year term as chairman of the Faculty
Committee on Student Environment. He has been tireless in his
effort, conscientious, imaginative, fearless, and both understand-
ing and firm in his dealings with students. The Institute can be
justly proud of the work of the Committee under Professor
Daily's leadership.

Two administrative officers of the Freshman Advisory Council
are retiring this year: Professor Norman C. Dahl, chairman, and
Professor S. Curtis Powell, executive officer. Much credit is due
these men for their imaginative leadership and tireless effort in the
final formative stages of the Council's development.

Professor William N. Locke has ably served this last year as the
first Faculty chairman of the Committee on Discipline. Much ap-
preciation is expressed for his conscientious leadership despite the
pressure of his new duties as Director of Libraries.

Appreciation is expressed to Mrs. Paul M. Chalmers, chairman,
and the other members of the Women's Advisory Board who have236
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been so generous with their time in enriching the lives of our
women students.

Special mention is made of the cooperation of Father J. Edward
Nugent, Rabbi Herman Pollack, and Reverend Robert C. Holtz-
apple, Jr., in working with Edgar Kaufman in the development
of liturgical objects especially designed by outstanding artists and
craftsmen for the M.I.T. Chapel.

Finally, as I leave the office of Dean of Students, I should like
to express my special appreciation for the work and support of my
immediate associates, Deans Fassett, Pitre, Speer, and Bean;
Messrs. Balch and Holden; and to student government with whom
it has been a privilege to work so closely. Mrs. Bowditch joins me
in expressing thanks to all of M.I.T. who have cooperated at
every turn to make my term of office a memorable one for us.

E. FRANCIS BOWDITCH
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DIRECTOR OF ATHLETICS

In an effort to carry out the general objectives of physical educa-
tion at M.I.T., the Director of Athletics has endeavored to plan a
program that "serves the educational objectives and provides whole-
some recreation."

A conscious effort has been made to relate the physical education
program to the basic policies stated by the Committee on Student
Environment: 1. to increase the relative importance of the individ-
ual; 2. to facilitate easy social intercourse; and 3. to provide many
centers for growth of a variegated community culture. It is my
firm conviction that participation in a purposefully directed recrea-
tion program can and will accelerate the implied goals of the Com-
mittee on Student Environment.

With the interest taken by members of the M.I.T. Faculty in
volunteering their time as team advisers in various sports, it is felt
that we can succeed in our avowed purpose to maintain an athletic
program which exists within the broad definition of recreation.

ATHLETIC STAFF
New members appointed to the physical education staff have been

screened carefully with particular attention to breadth of personal
as well as professional background.

Edwin Crocker comes to the Institute from Springfield College.
He will serve, in his primary duties, as tennis and squash coach and
will be responsible for working cooperatively with the Medical
Department in the administration of physical fitness tests.

John Burke has been appointed freshman basketball coach and
baseball coach. In addition to general teaching responsibilities,
Mr. Burke will teach classes for both students and Faculty in golf.
Mr. Burke comes to the Institute after four years of experience at
Wesleyan University in Connecticut.

Charles Batterman, a former national intercollegiate diving
champion, comes to M.I.T. from Ohio State and Harvard Universi-
ties. Mr. Batterman will assume duties in the class physical education
program and will serve as freshman swimming and varsity diving
coach.

In making the above appointments, it has been necessary to seek
men who are able and willing to vary their coaching experience238
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both in physical education classes and in intercollegiate activities.
It would otherwise be impossible to maintain -the variety of activity
we now have in the Athletic Department. Only in such novel pro-
grams as sailing and crew can we afford specialists. We must work
in the future toward hiring fewer part-time members of the coaching
staff; thus the stated need for versatility.

Through the recommendation of the new president of the Athletic
Association, Bruce Blanchard '56, the M.I.T. Athletic Association
and Athletic Department will be administered through a single
budget. The Association will maintain its identity as a student
organization responsible for student management. Bookkeeping,
purchasing, and other services rendered all departments of the
Institute will be provided through Institute offices.

INTERCOLLEGIATE PARTICIPATION

A successful season was completed in the following sports at
M.I.T., with approximately 800 participants. Seventy men
competed in track, 37 in sailing, 65 in lacrosse, 54 in baseball, 90 in
heavyweight crew, 40 in lightweight crew, 49 in tennis, 34 in pistol,
27 in golf, 25 in fencing, 34 in squash, 41 in wrestling, 43 in basket-
ball, 68 in swimming, 30 in rifle, 20 in cross-country, 39 in hockey,
and 60 in soccer.

We sent to the Olympic trials John Morefield '56 who, during
his intercollegiate competition in the hammer throw, identified
himself as one of the five finest competitors in this event in the
United States. John missed being made a member of the Olympic
team, but in so doing he carried the name of M.I.T. to the West
Coast where all could judge the calibre of the individual as well as
his athletic prowess. John's effort in itself helped correct the
mistaken impression that M.I.T. does not carry on intercollegiate
competition.

Dimitry Vergun '56 established new records in his accomplish-
ments on the basketball floor during the past season. By scoring
409 points during the 1955-56 basketball season, Dimitry qualified
as a member of the All-Star New England Intercollegiate Team
and set a pattern at M.I.T. of which we can all be proud. Dimitry's
contribution both as a student and as a competitor on the basketball
floor justifies, in every conceivable way, intercollegiate competition. 239
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INTRAMURAL PARTICIPATION

During the course of the academic year 1955-56 1292 students
took part in the intramural program. Of this number 175 were
graduate students. Participation in intramural football provided
recreational opportunities for 516. In addition there were 126 in
intramural swimming, 363 in basketball, 71 in squash, 186 in
badminton, 253 in bowling, 32 in golf, 116 in table tennis, 391 in
volleyball, 553 in softball, 137 in tennis, 125 in track, 40 in sailing,
and 337 in hockey.

Under the leadership of David Palamountain '56 and Thomas
O'Connor '58, the intramural program provided as much possibility
for participation as land area permitted.

This past season was the first full season for intramural hockey.
The new rink provided intramural contests for 24 hockey teams
from fraternity and dormitory living groups.

It has been necessary during the past year to limit the number of
participating teams in touch football and basketball, as our facilities
could not provide the space requested by the many organizations
and living units asking that they be allowed to compete. In this
regard, it is hoped that the coming year will bring about the addition
of space on the West Campus for playing fields and that indoor
facilities will provide for the indoor intramural participation.

The Athletic Department has carried out a policy by which the
Faculty have been encouraged to use the athletic facilities at M.I.T.
at any time that such use does not interfere with the undergraduate
or graduate student body. We have reserved 150 lockers at the
swimming pool for Faculty and employees and will do likewise at
Briggs Field House if and when demand makes this necessary. It is
hoped that during the next few years we will have locker facilities
extensive enough to serve the entire M.I.T. community.

PHYSICAL EDUCATION PROGRAM
The physical education class instruction program, under the

direction of Robert M. Whitelaw, exposes over 80 per cent of the
underclassmen to the class program.

Close to 1200 students registered for class activities during each
semester of the school year 1955-56. Approximately thirty-one per
cent of the Class of 1959 completed their physical education point
requirement during their freshman year. Twenty-nine per cent of the
sophomore class (1958) lack sufficient points toward their physical240
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education requirements as they enter the junior year. The Class of
1957 was the first class to complete the third year requirement under
the policy established by the Undergraduate Policy Committee in
1953. At the end of the first semester the Athletic Department records
indicated that twenty-seven juniors for various reasons had not
acquired any points toward their physical education requirements.
By vote of the Faculty Committee on Third Year Records students
having received no credit were asked to complete at least four points
during the Second Term of 1955-56 in order to continue at M.I.T.
afterJune, 1956. Under pressure of this vote and notifications sent by
the Athletic Department, at the end of 1955-56 school year fifty
students lacked sufficient points to complete their requirements by
the end of their junior year. By special vote the Third Year
Committee allowed those juniors until the end of their first semester
of the senior year to complete the requirement.

In the early part of the first semester a committee was formed
to reevaluate the physical education class program. After lengthy
study and discussion by all members of the athletic staff, it was voted
"that the school year shall be divided into four quarters with two
points credit, per quarter, being given to an intercollegiate sport
or physical education class activity." The revised system indicated
that the athletic staff thought students at M.I.T. would and should
go out for intercollegiate sports because of the very nature of the
athletic program and not because of the credit received by
participation.

The Athletic Department recommended to the Undergraduate
Policy Committee that completion of the physical education require-
ment be limited to the first two years. The suggestion was passed by
the Undergraduate Policy Committee and approved by the Faculty.
Realizing the need for a physical education program for women
students at M.I.T., the Department has been in close touch with
Assistant Dean Ruth L. Bean. It is the hope that in future years
classes will be afforded women students. Classes in tennis, skating,
and sailing are now offered on an informal basis.

The Medical Department has been most cooperative in assisting
and guiding the Athletic Department in the mental and physical
therapy of students brought to their attention. Both departments
have many mutual problems and common objectives. 241
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It is the goal of the Physical Education Department to introduce
students to a program, the quality of which will enhance interest
in physical activities while in college and later in life.

The Massachusetts Institute of Technology faces a great oppor-
tunity among the institutions of higher learning in America. It is my
hope that we may lead the way in bringing together the intellectual
and recreational experiences of the Institute family. If such an ideal
is realized we will have succeeded in setting the pattern for the
necessary compromise between the complete neglect of physical
education in European universities and the over-emphasis in most
American educational institutions.

RICHARD L. BALCH
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DIRECTOR OF STUDENT AID

For the second year in succession the total financial aid to our
undergraduate students increased by almost 10 per cent, to a total
of $1,039,829. This amount of aid was provided by the Institute
through scholarships, loans, and part-time jobs; specifically, $354,622
in scholarships, $390,937 in loans, and $294,270 earned by part-time
employment in student staffs and other divisions of the Institute.
It is noteworthy that 30 per cent of our student body was helped
through scholarships and loans and almost one-third did some part-
time work to earn during the college year.

SCHOLARSHIP FUNDS

With an increase of $200 in tuition becoming effective with the
academic year 1956-57, it is most encouraging to report that sub-
stantial additions have been made to the capital amount of the
scholarship endowment during the past year; also, gifts for current
use as scholarship awards increased by more than 50 per cent over
last year, and for 1956-57 these gifts will triple the amounts given in
1954-55.

The initial contribution of the M.I.T. Alumni Fund is of major
significance; slightly more than $50,000 was added to the endow-
ments by name, class, and regional funds. The Alumni Fund Board
generously added an additional $50,000 for current use during
1956-57 for making scholarship grants. This help is most timely, and
we are deeply grateful to the alumni for their loyalty and financial
support.

It is a pleasure to record that the endowment funds for under-
graduate scholarships have been increased by rnore than $400,000
during the year. Gifts to the endowment came from Paul W. Litch-
field, Redfield Proctor, and John J. Wilson. In addition to these,
gifts came from the Cabot Foundation, S. Niarchos, and bequests
establishing the Carl Pullen Dennett Memorial Scholarship Fund
and the Howard A. Noble Scholarship Fund. The amount granted
in. 1956-57 from current funds will be about $340,000, an increase
of almost 55 per cent over 1955-56. This compares with the tuition
increase of about 22 per cent. 243
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FRESHMAN SCHOLARSHIPS

With the great amount of public attention being focused on the
current shortage of engineering and scientific personnel, a new
interest by foundations and industry has sprung up in helping
qualified young people through financial assistance to seek their
training in fields of science and technology. The Institute has been
a direct beneficiary through these efforts, and this fall fifty young
men and women will enter the Institute as freshmen sponsored by
the two large programs, General Motors and the National Merit
Scholarship. Other companies, such as Procter & Gamble, Inland
Steel, Cincinnati Milling Machine, and Lockheed, have smaller
but just as effective programs supporting four-year scholarships
at the Institute.

The result of all these efforts has been to catalyze requests for
scholarship assistance from hopeful prospective freshmen. This
year we received 2,300 completed applications for financial aid
from freshmen aspirants; this represents a 60 per cent increase over
1953. It is quite likely that we will continue to experience a steady
increase in the number of applications for assistance in the years
ahead.

Although these large programs have been of material assistance
in helping capable and needy students, the basic selection has been
outside of the Institute and there has been yet another element of
confusion added to the highly competitive situation of top-ranking
students. As is to be expected with most new programs, unforeseen
problems have developed; when some of the less desirable aspects
are eliminated, better results and smoother operation may be
obtained.

Almost $55,000 was received by the Institute as a contribution
by foundations and industrial companies which sponsored under-
graduate scholarships this year, as an aid "to meet the cost of
education." It is anticipated that for this next year this amount
will be increased substantially.

LOAN FUNDS

The following table illustrates the statistics for the year.
Attention is called to the fact that our loan funds, including some
of the smaller ones, have been effectively used and the number of
students assisted materially increased, though the average loan still
remains approximately two-thirds of the tuition charge.244
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During 1955-56 772 applications for loans were received from
both graduate and undergraduate students; of this number 693
were presented for consideration to the Technology Loan Fund
and 621, or 90 per cent, were acted upon favorably, totaling
$342,264.00. For 1954-55 the corresponding figures were 565, 510,
90.2 per cent and $319,386.46. Seventy-three applicants were
granted assistance from the George J. Mead Fund in the amount
of $44,820.00; six others were helped from other student loan funds
to the extent of $3,850.00, making a grand total of 699 loans granted
for $390,937.00 for the year.

STUDENT EMPLOYMENT

Student employment continued this year at about the same level
both in number of students employed and in total earnings. This
source of assistance has in many cases closed the gap between outgo
and income and has thus madce it possible for individuals to finance
their college years without deficit. In 1955-56, 1,169 students earned
$294,270.00 while a year ago 1,200 students earned $294,300.00.

TUITION EXCHANGE

The initial experience of the Institute with the Tuition Exchange
Plan was reported in last year's statement. For the year 1955-56
less than one half of the fifteen children certified for tuition remis-
sion were acted upon favorably-seven were accepted and eight
denied help. Twenty-two Faculty children have been certified as
eligible under this plan for the fall of 1956. Unfortunately, only
three children have been accepted, and nineteen have not been
accepted. Since joining the plan our score reads twenty acceptances
and thirty-two refusals.

The latest report from the central office of the Tuition Exchange
Plan at Williamstown shows that we are now in balance-and in
terms of the "currency" of this plan (one semester) we enjoy a credit
of two semesters. This has been brought about by the Institute's
acceptance of ten "imports" for 1956-57, while for 1955-56 we had
only two "imports." Our total imports since the beginning of the
plan totals fifteen individuals. We have not denied acceptance to
any "imports." During this year we have had eleven Faculty chil-
dren on full tuition remission and it is expected that we shall have
seven continuing during 1956-57.246
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A summary of the experience of M.I.T. Faculty children with the
Tuition Exchange Plan may be stated as follows:

Faculty children certified for "export"
Faculty children accepted for "export"
Faculty children refused for "export"
Faculty children accepted at M.I.T.

Total

Applications Placed Refused
52

20

VETERANS ENROLLMENT

The benefits established under the "G. I. Bill"-Public Law
346 for veterans of World War II-ceased as of June 30, 1956. The
number receiving benefits during the year had shrunk to one per
cent of the all-time high, 3,146 registered in the Spring Term, 1947.

The total of registered graduates and undergraduates receiving
assistance under Public Law 550 (The Korean G. I. Bill) increased
by 28 per cent during the past year.

Fall Term
Spring Term
Summer Term

PL 16 or
PL 346

36
31
5

PL 550
314
397
135

Total
350
418
140

Per Cent of Total
Registration

5.9
7.7
9.0

T. P. PITRE

247





REPORTS OF OTHER ADMINISTRATIVE OFFICERS

VICE PRESIDENT FOR INDUSTRIAL AND
GOVERNMENTAL RELATIONS

During the year the organization to administer sponsored
research was the subject of careful study. We had been operating
under two divisions-the Division of Industrial Cooperation under
Dr. F. Leroy Foster, and the Division of Defense Laboratories
under Henry W. Fitzpatrick. Nathaniel McL. Sage had been serv-
ing as the Head of the Office of Sponsored Research in a broad
supervisory position. His death, after a long illness, on May 14,
1956, made some organizational changes necessary.

During the year, with the increased experience in the adminis-
tration of the Division of Defense Laboratories, it became clear
that we might simplify somewhat the research administration,
delegating additional responsibilities to the Lincoln Laboratory,
to the Instrumentation Laboratory, and to the Operations Evalua-
tion Group working in the Navy Department in Washington, D.C. 249
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This required the assignment of experienced administrative officers
in each case. It also involved the consolidation of the responsibilities
in the office of the Vice President for Industrial and Governmental
Relations. Plans were therefore completed to establish a new Divi-
sion of Sponsored Research to take the place of both the Division
of Industrial Cooperation and the Division of Defense Laboratories.

Consolidation of the Research Fiscal Office in the office of the
Vice President and Treasurer a year ago continues to work effec-
tively. In fact, all of the financial problems associated with the
research program are reviewed.

During the year, a plan for budgetary control of the work in
the various laboratories was devised and placed in trial operation.
In this plan, each laboratory submits at the beginning of the year
estimates of its proposed program. As subsequent proposals are
submitted, the budget estimate of the laboratory, showing the
amount already contracted for and the additional amount com-
mitted by proposals together with the estimate for the new
proposal, is reported. The administrative officers acting on the
proposals are thus fully informed as to the overall commitments
of each laboratory.

These plans are working smoothly and will permit increasingly
effective administration of the whole program of sponsored
research.

E. L. COCHRANE

DIVISION OF INDUSTRIAL COOPERATION

The volume of research administered by the Division of Industrial

Cooperation decreased during the past year. This had been antic-
ipated because one large laboratory (the Flight Control Labora-
tory), associated with a program of long standing, was closed
completely; and during the summer of 1955 there were no special
survey projects of the type undertaken for several years in the
past.

That total operations were not smaller is due to several factors.
One laboratory, the Naval Supersonic Laboratory, increased its
programs extensively; and although several of the larger labora-
tories showed reductions in appropriations for research, a number
of new contracts were entered into providing for a much wider250
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diversification of interests in smaller laboratories throughout the
Institute. This has resulted in bringing more of the academic staff
into the programs and has offered more opportunity for graduate
student participation, all of which is in line with the basic
philosophy of the contract research administered by the Division.

Because of increased costs, it must be borne in mind that the
man-hours devoted to research during the past year have been
reduced to a larger extent than is indicated by the dollar figures.

It is to be noted that the decrease in dollar volume has been in
the area of research supported directly by the Government; work
sponsored by industry and foundations has continued at approxi-
mately the same dollar volume as in fiscal 1955.

In tabular form below are shown comparative volume figures
for the fiscal years 1955 and 1956, as well as information con-
cerning personnel employed on Division projects.
Dollar Volume of D.I.C. Projects

Fiscal rears
1955-56 1954-55

Government $ 9,889,980 $10,252,170
Industrial and foundations 1,771,060 1,784,450

Total $11,661,040 $12,036,620

Personnel Employed on D.I.C. Projects
As of As of

June 30, 1956 June 30, 1955
D.I.C. Staff 317 418
Academic Staff devoting

some time to research 783 723
projects

Supporting personnel 704 652
(includes part-time student help)

Total 1,804 1,793

F. L. FOSTER
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SECRETARY OF THE INSTITUTE

One of the highlights of the year was a dinner given by the
Corporation at the Waldorf Astoria Hotel in New York with the
theme "Science, the Mighty Multiplier," at which Dr. Robert E.
Wilson of the Corporation paid tribute to Dr. Compton. General
Robert Cutler, formerly Special Assistant to the President of the
United States, was the principal speaker; President Killian presided.
More than 1,500 alumni and friends of the Institute attended the
dinner to celebrate the successful completion of the fund for the Karl
Taylor Compton Laboratories. Much credit for the success of the
dinner is deserved by Thomas D'A. Brophy of the Corporation, who
was not only chairman of the Committee on Arrangements but who
provided the fine judgment and finesse in setting up the program
and creating the proper atmosphere; and Ralph T. Jope, who
worked out the seating and the host of detailed arrangements for
the dinner.

In an institution as large as M.I.T., keeping the several segments
of the Institute's family and friends continually informed about
campus developments is difficult. The various publications and press
releases are of course a vital part of the program to keep our
constituents systematically and regularly abreast of important
happenings. I think The Observer, edited by Walter Milne of the
News Service, which was first published two years ago, has now
clearly taken its place among the important information media.
The Observer is prepared particularly for parents, but it has become
useful as a means of keeping a widening group of the Institute's
friends informed about significant educational and research
activities.

Supplementing the several Institute publications as a means of
keeping friends informed, two events deserve mention in addition
to the previously mentioned New York dinner. First are the now-
well-established regional conferences, held annually in two major
cities under the auspices of the Alumni Association; this year
conferences were held in St. Louis and Los Angeles. In each city,
upwards of 300 alumni and friends were brought up-to-date on the
part M.I.T. is playing in putting science and technology to work
effectively in medical and industrial fields. The other notable event
was the Parents Weekend, held this year for the first time. This252
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was organized and carried out almost entirely by student govern-
ment. Since there was no way of forecasting the number that would
accept the invitation and in order to make sure that every parent
who attended would be appropriately cared for, invitations were
limited to parents of sophomores and juniors. More than 600 parents
attended the two-day meeting, which included visits to individual
departments as well as group meetings in the Kresge Auditorium.
The enthusiastic response of the parents makes it clear that the
Parents Weekend should become an annual event.

CORPORATION ACTIVITY

In addition to attending the four regularly scheduled meetings,
many members of the Corporation participated actively in the
affairs of the Institute through the several standing and visiting
committees. For example, sixteen of the twenty-four visiting commit-
tees met in Cambridge for sessions lasting up to two days. The
importance of these committees to the vitality of both the educa-
tional and research programs cannot be overstated. Each committee,
comprising representatives from the Corporation, the alumni, and
other distinguished men in the professional field, brings a refreshing
point of view to bear on the department's activities. Among other
results, the visiting committee meetings keep the departments alert
to the needs of industry in a way that would be difficult to achieve
by any other mechanism.

In connection with the regularly scheduled meetings, the
Corporation met informally and heard a report of the President's
Committee on Student Housing and a report on plans for the nuclear
reactor. At the time of the October meeting, Corporation members
attended an all-Technology convocation at which the Right
Honorable Clarence D. Howe was the principal speaker; and at the
time of the December meeting members visited the Lincoln
Laboratory in Bedford where they saw the SAGE movie and were
taken on a tour of the facilities.

THE EDUCATIONAL COUNCIL

The Institute's welfare in a very large measure depends upon the
continuing interest and support of its alumni, who contribute so
much in so many different ways.

The Educational Council members make a very notable contribu-
tion because they are concerned with the most important segment of 253
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our community-the students. Distributed over the United States
and in many foreign countries, Council members constitute a vital
link between the Institute and the public.

The Council has continued to increase in size as shown by the
accompanyingstatistics, but the most important effect does not show
in the numbers. This is the effect on our relations with school
personnel and parents at the local community level

There is clear evidence that the Council members are doing a
better and better job in counseling students and are showing more
interest in the progress of an applicant both before and after
admission. More and more members are actively building friend-
ships with the school teachers and taking an interest in their
problems.

Two Council members have been instrumental in having their
companies adopt programs of encouragement and assistance for
students and teachers. Others have worked with the school teachers
to build a program of supervised plant visits into the science
curriculum.

Some of this increased activity is directly attributable to the
Alumni Officers Conference, and, judging by other signs of its
benefits, we would be remiss in our efforts to reward and help these
alumni if we do not hold such conferences at regular intervals.

During the year a steady flow of pertinent information went to all
members of the Educational Council. In addition to the Council
Bulletin, The Observer, and the revised Council Handbook, a conven-
ient wallet card, giving an abbreviated sketch of M.I.T., was pre-
pared specifically for the Council. This informative material was
supplemented by visits to fifteen areas to assist them in starting
a Council unit or to help one along.

In an effort to inform our staff and graduating seniors concerning
the aims and activities of the Council, a small brochure was prepared
and sent to those groups.

For the future, we must work diligently to bring all major centers
up to the operational stage, and we must be sure that we use every
means to keep the members well informed since they will become
increasingly active as our representatives in explaining M.I.T. and
our admissions policies to the schools. As these competitive times
approach, the Council members will have to do this kind of personal
representation more frequently.254
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As one measure of Council activity, there has been an increase of
fifty-one in the membership of the Council, bringing the total to 668.
These members maintain liaison with a total of 982 secondary schools
in 121 geographical areas. In addition, some 38 other areas are in the
process of organization.

DEVELOPMENT

Gifts for the year totaled more than $10,375,000. In a brief report,
it is impossible to give an adequate acknowledgement to the literally
thousands of individuals as well as many companies and foundations
whose contributions helped to make up this impressive total. Every
gift, whether large or small, represents recognition of what the
Institute has accomplished in the past; but perhaps more impor-
tantly, support acknowledges a belief in the future potentialities
of the institution.

With many thousand worthwhile educational, religious, and
charitable institutions making regular pleas for support, every
institution is on its mettle to demonstrate not only that its objectives
are clearly in the public interest but that it is prudently managed
and that a contribution to the enterprise will yield maximum return.
M.I.T. has been fortunate in getting financial support, but even
greater needs are evident in terms of both its responsibilities and
opportunities. The present highly competitive race for technical
manpower makes it imperative to maintain an adequate scale of
Faculty salaries in order to obtain and retain top-flight Faculty.
The inherently high cost of maintaining first-quality scientific equip-
ment, lest we submit to the hazards of obsolescence and thus
mediocrity, adds to the need for continuing support on an even
higher scale than in the past.

Two steps have been taken in the last year to strengthen the fund-
raising organization. John W. Sheetz has joined the staff as
Executive Secretary for Development, to supplement the work of
Mr. Jope as Director of Development and Professor Walter H. Gale,
who continues to devote his energies effectively to the Institute's
relations with existing and prospective Industrial Liaison companies.
In addition to the administrative management of the Development
Office, Mr. Sheetz has special responsibility for seeking annual
support from parents and from companies not large enough to be
interested in the Liaison Program. 255
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A large number of the Institute's friends can be kept informed of
the Institute's activities by mail; there remains, however, a substan-
tial number who should be seen personally. With a small staff devot-
ing full attention to fund raising it is impossible to cover adequately
the latter group. To meet this situation, the second step taken this
year has been to decentralize the fund-raising effort by setting up a
collaborative arrangement between the schools and those directly
concerned with development. Plans have been formulated in the
Schools of Architecture and Industrial Management. In addition,
E. Francis Bowditch, Former Dean of Students, will carry the
principal responsibility for seeking the funds to implement the
recommendations of the Committee on Student Housing.

For the second year in succession, annual gifts to the Alumni Fund
exceeded $500,000. This impressive total was achieved largely by

mail solicitation. The appointment of Joseph E. Conrad to assist
Henry B. Kane in extending the special gift and regional solicitation
among alumni represents an important step in giving a larger
number of alumni an opportunity to support the Institute regularly
through annual gifts.

No report of the Institute's development activities would be
complete without an expression of great appreciation to the two
members of the Corporation who have guided the Institute's overall
fund-raising efforts for the last eight years. Alfred P. Sloan, Jr., and
Marshall B. Dalton have provided the inspiring leadership that
has resulted in a doubling of the annual gifts over the last ten years.
Their efforts have been supplemented by many other members of the
Corporation who have willingly and enthusiastically contributed
time and effort to bringing the Institute's needs to the attention
of prospective friends. It is this kind of devotion and help that
reaches every segment of the Institute family and assures the future
of the institution.

ROBERT M. KIMBALL
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DEAN OF THE GRADUATE SCHOOL

In a manpower economy where scientists and engineers are in
notably short supply, graduate schools across the country feel mount-
ing pressures in these fields. Industries compete in offering lucrative
opportunities to the new Bachelor of Science. Our sister graduate
schools compete for him, especially if he shows outstanding academic
aptitude. Industry, in order to enhance the attractiveness of its
opportunities, is actively advocating and often making possible
graduate study of various types in association with full- or part-time
employment. Industry is hungry for those who hold advanced
degrees and encourages graduate study by fellowships, research
grants, and even unrestricted institutional support. In this situation,
maintenance of a Graduate School policy that expresses the highest
standards of graduate education on the one hand and yet is
responsive to real and valid national and industrial needs on the
other involves nice judgments indeed. The M.I.T. Graduate School
has not been immune to these pressures. It is striving to react
constructively to them.

Despite competition for the current year's graduates from both
industry and other graduate schools, applications for admission for
1956 exceed those for 1955 by about 15 per cent and those for 1954 by
25 per cent. Acutal admissions as of July 1 were 10 per cent above
those of last year and 30 per cent above 1954. The natural
accompaniment of this increasing pressure for admission is a discern-
ible rise in student quality.

Some form of subsidy for living as well as tuition expense has been
almost universal in recent years for our graduate student population.
This year's successful though modest experiment in shifting the use of
our general funds from tuition scholarships toward fellowships has
been expanded to a substantially larger and somewhat more
generous program for new graduate students entering in 1956.
Twenty-four Whitney Fellowships, each offering $1,400 plus tuition,
were accepted for 1956-57 out of offers to twenty-nine new applicants
of outstanding promise. This acceptance ratio is considered near
optimum in today's highly competitive market.

GRADUATE EDUCATION POLICY

Because of widespread industrial interest in programs combining
opportunity for graduate study with industrial employment, 257
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President Killian appointed a committee under the chairmanship of
Professor C. Stark Draper to study the subject intensively. This
committee stressed the importance of maintaining the essential ideals
for graduate study but recommended flexibility regarding details
of operation. It concluded that present policies and procedures
were sound and that the principal need appeared to be more active
communication with industry concerning existing opportunities. Its
recommendation for a Special Adviser to Industry on Graduate
Study has been implemented by the appointment of Professor
William M. Murray to this post.

Meanwhile, a variety of arrangements with outside organizations
has been set up which provide opportunities for their employees to
do graduate study at the Institute under conditions that amply meet
the spirit as well as the formal requirements of a residential degree.

In cooperation with the Draper Committee, a subcommittee of
the Committee on Graduate School Policy under the chairmanship
of Professor William P. Allis reexamined and restated the principles
underlying the residence requirement. This requirement is a widely
accepted tenet of strong graduate schools. The Institute's graduate
degrees have such standing that they are widely sought. Practical
considerations often urge a prospective student or employer to press
for maximum recognition of work done elsewhere and a minimum of
full-time living, working, and participation in the Institute com-
munity and atmosphere. Thus the validity of residence as an
essential component of graduate study experience, while widely
recognized in principle, is subject to erosive pressures in practice
against which good mutual understanding is the best defense.

Classified theses, widely regarded as a necessary evil, received
further attention from a subcommittee under Professor John W.
Irvine, Jr. As a result, a program was initiated for the review of all
classified theses, directed toward their earliest possible declassifica-
tion. Active prosecution of this program will be in the hands of a
declassification officer in each department concerned.

The Graduate Committee approved the graduate portion of a
five-year honors program in Geology and Geophysics. This program
is designed to stimulate exceptionally able students to develop, under
substantial freedom and Faculty advice, programs in the earth
sciences incorporating relatively advanced mathematics, physics,
and chemistry.258
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The Foreign Student Summer Project continues to develop strong
enthusiasm among its participants from other nations who spend
the summer at M.I.T. Our own graduate students who spend a
summer in salaried professional work in Europe as Overseas Summer
Fellows, sponsored by the Food Machinery and Chemical Corpora-
tion, are likewise enthusiastic about the total educational values they
experience. Our graduate student exchange with the Swiss Federal
Institute of Technology at Zurich continues to provide excellent
opportunity for international exchange. Its practical foreign
language requirement does emphasize the relative illiteracy of the
American graduate student in modern foreign languages as
compared with his European counterpart.

GRADUATE STUDENT ACTIVITIES
The Graduate Student Council enjoyed a year of substantial

accomplishment and growth under the able leadership of
Christopher Newton. It started the year with an Endicott House
conference, including Faculty and administration as well as graduate
students, in which the opportunities, possible functions, and
responsibilities of the Council were thoughtfully explored. In addi-
tion, the Council continued to sponsor a notably successful Welcom-
ing Committee activity for foreign students, the development of
student-Faculty groups within departments, an athletic program
with wide participation, and a social program. In several of these
activities it cooperated fully with the Graduate House Executive
Committee. A really successful pattern of operation for the Graduate
Student News, whose value is generally recognized, is still to be
realized. The development of the full potentialities of the Graduate
Student Organization through the active leadership of the Council
will continue to challenge students of broad vision for years to come.

Planning for graduate student housing and activities facilities
over the long term has been greatly influenced by studies of the
Committee on Student Housing under the chairmanship of Edwin
D. Ryer. Its recommendations include the eventual shift of all
graduate student housing to the East Campus. In view of the fact
that the East Campus is regarded as presently inferior in certain
respects to the Graduate House, and in recognition of the incomplete
understanding of what constitutes optimum living and activity
facilities for the graduate student, the Ryer Committee indicated
that immediate further study is needed "to develop and formulate 259
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the attributes of ideal housing of an advanced intellectual com-
munity at the Institute;" the Committee recommended that "as an
integral part of such a study there be determined to what extent
and how the existing East Campus housing facilities may best be
incorporated into a graduate center which shall be a reasonable
approximation of that ideal."

One of our graduate students, Thomas W. Mix, was one of the
Compton Prize recipients for 1956. His citation mentions, among
many items, "he served as an able and courageous representative
of graduate students on the Ryer Committee."

FELLOWSHIPS AND SCHOLARSHIPS

For the coming year the Institute continues to be second only to
Harvard University in the total number of National Science
Foundation Fellows expecting to attend. In the engineering field,
the number choosing the Institute far exceeds that selecting any
other school.

Industry continues to recognize tangibly the value of graduate
work through support by fellowships. During the past year the
following companies have established new fellowships:

Lockheed Leadership Fund, in aerodynamics
Carbide and Carbon Chemicals Company, in chemical engineering
Economic Development, in the Department of Economics
Procter and Gamble, in food technology
Standard Oil Company of California, in earth science
LaSalle Steel Foundation, in metal cutting
Crane Company, in foundry research
National Steel Corporation, in the plastic behavior of steel
International Nickel Company, in corrosion
Boeing Airplane Company, in a field relating to the aircraft industry
United States Steel Foundation, in the general area of industrial organiza-

tion and management

A tuition scholarship was established by the Eastman Kodak
Company in the Chemical Engineering Practice School. To these
and also to those who have sponsored and continue to sponsor
industrial fellowships in support of graduate work we express
appreciation for their generosity and for the high quality of such
enlightened self-interest.

An unfortunate yet unavoidable result of the increasing number
of applications for admission from both American and foreign
nationals has been the necessity of refusing admission to large260
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numbers who are well qualified. Experience establishes limits on
departmental capacity for properly handling graduate students and
maintaining high standards. Such non-admissions are even more
difficult to explain to the foreign applicants than to those from the
United States.

The Graduate School, achieving common purpose and action by
volunteer cooperation among largely autonomous departments
through the medium of vigorous discussion and even dissent,
exemplifies to an extraordinary degree the quality of loyalty and
productive team play so characteristic of the Institute. The deeper
the unity, the greater the independence of opinion and action that
can be enjoyed by its component departments. The Graduate School
notably exemplifies this concept and is greatly strengthened thereby.

Graduate School Registration, 1955-56

School Summer 1955 Fall 1955 Spring 1956
Engineering 596 1210 1185
Science 189 568 547
Architecture &

City Planning 22 50 49
Economics & Social Sciences 6 61 61
Industrial Management 35 91 96

848 1980 1938
U.S. or Canadian Citizens 718 1655 1619
Others 130 325 319

848 1980 1938

Regular 765 1708 1661
Special 83 272 277

848 1980 1938
Civilian 1808 1785
Military 172 153

1980 1938

Advanced Degrees Conferred, 1955-56

S.M. 1 Engineer Sc.D. Ph.D. Total
September 1955 125 7 21 14 167
February 1956 58 10 18 22 108
June 1956 305 45 38 44 432

488 62 77 80 707
'Includes Master in Architecture and Master in City Planning.

261



Massachusetts Institute of Technology

1955-56 Awards of M.I.T. Fellowships and Scholarships and Staff Appointments
Number of
Awardees Amount

Fellowships 198 $320,655.00
Scholarships 102 61,553.00
Staff Awards 395 150,533.00

695 $532,741.00

HAROLD L. HAZEN

DIRECTOR OF PUBLIC RELATIONS

Activities in public relations for the Institute have been extended
during the past year to include collaboration in such enterprises as
the recording of music and the production of films. Responsibility
has now been assumed for M.I.T. participation in educational tele-
vision programs of the Lowell Institute Cooperative Broadcasting
Council.
NEWS SERVICE

At the end of the fiscal year, John J. Rowlands, Director of the
News Service, began a leave of absence for reasons of health. He has
served the Institute with distinction since 1925 and will continue to
be relied upon for his wise counsel. Walter L. Milne, administrative
assistant, now becomes Assistant to the Director of Public Relations.

The News Service extended circulation of the Calendar of Events
and The Observer to include all members of the Faculty and has
dealt with a great variety of problems in its relations with the press.
OFFICE OF PUBLICATIONS

The excellent work done under the supervision of John I. Mattill,
Director of Publications and Assistant to the Director of Public
Relations, has won deserved recognition. The M.I.T. Under-
graduate Catalogue was voted the best of 125 catalogues on exhibit
at the 1956 convention of the American College Public Relations
Association, and the 1955 President's Report won second place in its
category. The outstanding quality of the Institute's publications was
given a special salute by Direct Advertising, a national quarterly.

Increasing use has been made of Photon typesetting equipment,
and this process requires careful editorial and design management.262
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Since demand for publications services has become greater, the
Office of Publications has not been able to respond to all requests for
assistance. An increase in personnel may prove to be necessary.

The student-staffed mailing room has been responsible for mailing
more than 370,000 pieces of M.I.T. printing during the year.

FRANCIS E. WYLIE

DIRECTOR OF THE SUMMER SESSION

The 1956 Summer Session continued and extended the tri-partite
pattern which has proved so successful in recent years; i.e., (1) a
series of Special Summer Programs, (2) professional conferences
or symposia, and (3) a limited number of regular subjects for M.I.T.
graduate and undergraduate students.

SPECIAL SUMMER PROGRAMS

The 39 Special Summer Programs given in 1956 were carried
out in four different schools as follows:

Engineering (23):

Science (10):

Architecture and
City Planning (3):

Industrial Management (3):

Civil and Sanitary Engineering
Mechanical Engineering
Metallurgical Engineering
Electrical Engineering
Naval Architecture
Aeronautical Engineering
Chemistry
Biology
Physics
Mathematics
Meteorology
Food Technology
Architecture
City Planning

These thirty-nine Special Summer Programs of 1956 attracted a
total of 2,762 registrants, representing an increase of 971 over the last
year's figure. In addition, 373 other persons also admitted subse-
quently found that changed personal plans prevented their partici-
pation, and 66 of these admitted failed to enroll without giving us 263
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advance notice. This represents 3201 persons actually*admitted. In
addition, there were 31 withdrawn and 305 declined for various rea-
sons, making a total of 336 refusals. The total number of applications
in 1956 was 3,537 compared to 2,080 in 1955, 1,865 in 1954, and
1,640 in 1953. Thus the number of applications was this year 170
per cent of the highest previous total.

The 2,762 registrants who actually attended included 2,694
(97.5 per cent) men and sixty-eight (3.5 per cent) women. They came
primarily from industrial companies (1,692=61.2 per cent), the
remainder being drawn from government (843=30.5 per cent), or
other research and educational institutions (227=8.3 per cent).
They came from forty-six out of the forty-nine recognized
geographical divisions of the continental United States but also
included 100 representatives of seventeen other areas as follows:

Canada 73, Canal Zone 1, Cuba 1, England 5, Hawaii 2, Holland 1,
India 2, Indonesia 1, Ireland 1, Israel 1, Italy 1, Korea 2,
Mexico 2, Puerto Rico 3, Saudi Arabia 1, Sweden 1, and West
Indies 2. Of the 2662 registrants from the continental United States,
512 (19.2 per cent) came from New England, 1,716 (64.5 per cent)
from elsewhere east of the Mississippi River, 241 (9.1 per cent) from
the central and mountain areas, and 193 (7.2 per cent) from the

Pacific Coast.
The average age of the 2,762 was 35.1 years. The oldest

individual was seventy-two; the youngest twenty (three cases).
Registrants below the age of twenty-five totalled eighty-six, while
those of fifty or above numbered 155. The youngest average age for
any one Program was 32.8 for Switching Circuits; the oldest was
38.7 for Molecular Engineering.

While the professional training of the 2,762 registrants cannot
readily be measured, the extent of their previous academic training
is suggested by their degrees. Of the total group 252 (9.19 per cent)
held no college degree although many of these had some college
training; 1,527 (55.2 per cent) held at least one Bachelor's degree;
682 (24.6 per cent) others also held Master's degrees; and 301 (11.09
per cent) also held Doctor's degrees.

CONFERENCES

Three professional conferences were held during the 1956
schedule, as follows: a four-day seminar on Speech Communication,264
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Monday, June 11 through Thursday, June 14; a two-day conlerence
on Speech Communication, Friday, June 15 and Saturday, June 16;
and the Second International Congress on Acoustics held from
Sunday, June 17 to Saturday, June 23, 1956.

REGULAR INSTITUTE SUBJECTS

Concurrent with the series of Special Summer Programs and
Conferences, a program of regular M.I.T. subjects was offered
to both graduate and undergraduate students again in 1956. The
following table shows the number of persons so registered at the end
of the first week of the Summer Session:

1950 1951 1952 1953 1954 1955 1956
Graduate 846 938 872 919 857 857 904
Undergraduate 1006 923 817 660 689 685 649

1852 1861 1689 1579 1546 1542 1553
Number of subjects
offered 235 235 235 179 115 111 80

Since during the course of the summer the initial registration
always increases slightly, a subsequent count taken during the next
to the last week of the 1956 Summer Session showed of 1,553
persons registered (according to their Spring 1956 status) as follows:
graduate 904; undergraduate 649 (comprising first year ninety-seven,
second year 240, third year 232, and fourth year eighty.)

These subjects include those offered by the Nova Scotia Center for
Geological Sciences but do not include the Foreign Student
Summer Project, sponsored and administered independently by an
undergraduate student committee.

In addition to the statistical material reported above, several
more general items deserve notation. The year 1956 represented the
first in which a joint series of special feature programs was carried
out with Harvard University. Each school carried the responsibility
for three events. M.I.T. also made available to persons holding the
rank of instructor or higher on the teaching staffs of other educa-
tional institutions a limited number of Special Summer Program
Scholarships, each representing remittance of half the published
tuition fee; and sixty such were awarded.

ERNEST H. HUNTRESs 265
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DIRECTOR OF ADMISSIONS

This report, following the precedent of other years, covers the
twelve-month period ending with the opening of the new academic
year in September, 1956, which date marks the natural termination
of the Admissions Office year.

The following table compares, for this year and last, applications
for admission to the freshman year and those for transfer from other
colleges at the undergraduate level:

First-year class September, 1955 September, 1956

Total applications 5,168 5,735
Admissions granted 1,822 1,924
Actual registration 945 941
Registration as percent of admissions 51.8% 49.0%
Number of secondary schools represented 640 646

College transfers September, 1955 September, 1956
Total applications 815 760
Preliminary applications not followed up 154 198
Admissions granted 225 182
Actual registration 156 133
Combined Plan of Study (included in above) 32 26
Registration as percent of admissions 69.4% 73.0%

Ilncludes 9 former students returning and 18 college transfers entering the first year.

The year's operations were marked by a sharp increase in the
number of well-qualified applicants, resulting in a markedly higher
degree of selectivity. As a result, the total number of candidates
actually refused admission rose from 1,127 in 1955 to 1,693 in 1956.
Of these, 941 could be regarded as qualified for admission, since
they had predicted first term ratings of 2.50 or higher, compared with
585 last year.

This increased selectivity results not only in a rising standard of
academic performahce as evidenced by a higher average of entrance
test scores but also in a larger proportion of freshmen who have been
given exceptionally high appraisals on personal grounds. As before,
we find difficulty in making clear to schools, alumni, and parents
the fact that refusal of an application does not imply any defect
in the record or qualifications of the candidate but means simply that
there were others who seemed even better qualified for the places
available in the class.266
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The shrinkage in the admitted list ran somewhat above last year.
Cancellations through the summer were normal, but a considerable
number who did not take the trouble to cancel their applications
simply failed to appear in September. Fortunately, a sufficient
number had been accepted from the waiting list in June to offset this
shrinkage, yielding a final count somewhat above our target figure
of 900 freshmen. Announcement has been made of an application fee
of $10 to take effect in 1957. It is expected that this will to some extent
reduce the number of casual applications and eventually facilitate
more precise control of the size of the class, although the extent of
its effect in the first year is not predictable. The fee will be non-
returnable, and it will have the effect of imposing part of the heavy
cost of the admissions operation on the large number of applicants
who do not enter.

The visiting of secondary schools on a large scale by members of
the Faculty and administrative staff has now been in effect for
five years. During this time 2,639 school visits have been made; and
direct contact has been made with some 27,000 students individually
or in small groups. Participating in this effort were six members
of the Admissions staff, twelve other administrative officers, and a
total of forty-two members of the Faculty, who took part over a
period ranging from one to five years, in individual cases. Including
the fifteen Faculty members who have agreed to take part during
the coming year, this makes a total of seventy-five staff participants.
This enlarged school visiting program, plus the active efforts of the
700 alumni members of the Educational Council, contributes to our
policy of broadening the admissions function. By engaging the co-
operation of Faculty and alumni, we have been able to give informa-
tion and guidance on a large scale, and with a maximum degree of
personal contact. We continue to meet a warm reception in the
secondary schools. Our approach in terms of guidance as a needed
aid to students, rather than recruiting for our own benefit, insures
cooperation from the schools, who welcome this supplement to their
own educational efforts.

Members of the Institute staff who participated in school visiting
during the year were: Professors Martin A. Abkowitz, Elmer E.
Allmendinger, Isadore Amdur, Holt Ashley, Edward H. Bowman,
John A. Clark, W. Van Alan Clark, Jr., Robert C. Dean, Jr., Robert
B. Fetter, Richard Filipowski, Carl W. Garland, Robert L. 267
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Halfman, 'homas F. Jones, Jr., Delbar P. Keily, John G. King,
Walter McKay, S. Curtis Powell, Lockhart B. Rogers, Albert B.
Van Rennes, Kenneth R. Wadleigh, David Waugh, J. Stanley
Waugh, William A. Wilson, Theodore Wood, Jr., Morton G.
Wurtele, and Jerrold R. Zacharias; from the administrative staff,
in addition to Admissions Office personnel, Dean Thomas P. Pitr6
and Robert M. Briber, Joseph Jefferson, Walter Milne, John W.
Sheetz III, and Warren D. Wells. During this year just ended, a
total of 681 schools was visited, and 6,983 students were seen
individually or in small groups.

In addition to these school visits M.I.T. was invited to send
representatives to 169 high school "college conferences" during the
year, of which 129 in twenty-one states were attended by alumni as
members of the Educational Council. They conferred with a total of
1,613 students.

The Admissions Office during the year referred 4,115 students to
alumni members of the Educational Council; of these 2,971 had a
serious enough interest to look up a member of the Council for a
personal conference, a report of which was duly sent to this office.
Fuller details of Educational Council activity are included in the
report of the Secretary of the Institute.

Freshmen who entered after taking courses of freshman college
grade in secondary schools, followed by the Advanced Placement
Tests of the College Entrance Examination Board, number twenty-
seven of whom nine received freshman credit in one or more
subjects here.

During the year M. Bryce Leggett was appointed Assistant
Director of Admissions and J. Peter Anderson Assistant to the
Director of Admissions.

B. ALDEN THRESHER

REPORT OF THE REGISTRAR
All statistics on registration and staff are as of the fifth week

of the Fall Term, except: 1943-1944 as of August 2, 1943; 1944-
1945 as of November 27, 1944; 1945-1946 as-ofJuly 30, 1945.268
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TABLE 1. REGISTRATION OF STUDENTS

SINCE THE FOUNDATION OF THE INSTITUTE*

Year

1865-66
1866-67

1867-68

1868-69

1869-7o

1870-71

1871-72

1872-73
1873-74

1874-75

1875-76
1876-77

1877-78

1878-79

1879-80

188o-81

1881-82

1882-83

1883-84

1884-85

1885-86

1886-87

1887-88

1888-89

1889-90o

1890-91

1891-92

1892-93

1893-94

1894-95

1894-96

Number of
Students

72

137
167

172

2o6

224
261

348

276

248
255

215

194
188

203

253

302

368

443
579
609
637

720

827

909

937
1,011

1,06o

1,157

1,183

1.187

1896-97 1,198

Year

1897-98
1898-99

1899-oo

1900-01

1901-02

1902-03

1903-04

1904-05

1905-06
1906-07

1907-08
1908-09

1909-10

1910-11

1911-12

1912-13

1913-14

1914-15

1915-16

1916-17

1917-18
1918-19

1919-20

1920-21

1921-22

1922-23
1923-24

1924-25

1925-26

1926-27

1927-28

1928-29

Number of Year
Students

1,198 1929-30

1,171 1930-31
1,178 1931-32

1,277 1932-33
1,415 1933-34
1,608 1934-35

1,528 1935-36

1,561 1936-37

1,466 1937-38

1,397 1938-39

1,415 1939-40

1,461 1940-41

1,479 1941-42
1,506 1942-43

1,559 1943-44
I,611 1944-45

1,685 1945-46

1,816 1946-47
1,900 1947-48

1,957 1948-49

1,698 1949-50

1,819 1950-51 I

3,078 1951-52

3,436 1952-53

3,505 1953-54

3,180 1954-55
2,949 1955-56

2,938

2,813

2,671

2,712

2,868

Number of
Students

3,066

3,209

3,188
2,831

2,606

2,507

2,540

2,793

2,966
3,093

3,100

3,138

3,055

3,048
1,579

1,198

1,538

5,172

5,662

5,433
5,458
5,171

4,874

5,074

5,183

5,348
5,648

* From x943-46 Army and Navy Students omitted. See Table 3-B in reports for 1943-46.
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REGISTRATION OF STUDENTS
SINCE 1920

IN SUMMER SESSION

Year

1920
1921
1922
1923
1924
1925
1926
1927
1928
1929
1930
1931
1932
1933-
1934
1935
1936
1937
1938
1939
1940
1941
1942
1943
1944
1945
1946
1947
1948
1949
1950
1951
1952
1953
1954
1955

tRegular Special
I (not included in Regular)

1233
1487
1419
1419
1405
1454
1336
1316
1305
1413
1551
1459
1305
1057
926

1013
1196
1291
1393
1555
1607
1532

2146
1875
1852
1861
1689
1672
1675
16191619

t Students attending regular subjects from M. I. T. Curricula.
* Regular Academic Term during summer.
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58
154
134
132
109
158
137
226

48

**

*

-

171
259
813
832

1289
1398
1653
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TABLE 2. THE CORPS OF INSTRUCTORS

Faculty Members of the Staff . .

Professors . . . . . . . . . . .

Associate Professors . .......

Assistant Professors . ......

Ex-Off:cio . . . . . . . . . . .

Professors Emeriti (Lecturers) . .

Instructors .. .......

Technical Instructors .......

Research Associates . ......

Library Fellows . . . . . . . .

Other Members of the Staff . . .

Instructors . . . . . . . . . .

Technical Instructors . .....

Administrative Assistants . . . .

Teaching Assistants . ......

Teaching Fellows . .......

Fellows in Applied Math . ...

Assistants . . . . . . . . . .

Consultant . . . . . . . .

Lecturers . . . . . . . . . .

Research Consultant . . . . . .

Research Associates . ......

Research Assistants . ......

Technical Assistants . . . . . .

Carnegie Fellows . .......

Fellows . . . . . . . . . . . .

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

Other Members of the Faculty . .

Faculty and Administrative Officers:
Emeriti (not Lecturers)* ..
Non-Resident Professor

43

319

97

Io8

99

9

'44 '45
- I-'-_

317

o57

IO5

92

Ic

23 33

59 54

625 539

330

r13

103

101

o0

39

SI

582

39 44 52

38 43 51I I I

'46
379

110

128

125

rII

ISI

193

-073

'48
413

124

131

133

I0

I55

311

1237

659 67 SO

59 66 49

47

398

131II

137

rr

176

272

1244

'49
435

131

141

138

Io

I3

2

861

151

15

91

124

I

II

120

348

1296

'o50

436
132

I37

144

8

13

2-

940

145

'3

2

98

122

22

105

433

1376

50 54

49 53
I I1 I I I

'SI '52

457 48c

136 I44

144 149

'54 166

II Ic

tI 9

2 2

999 zo10

139 141

12 13

2 2

186 208

32 25

86 zoo

474 517

46 45

2 -

20 -

1456 1531

'53
503

157

170

I1

2

1092

144

I2

2

222

25

97

542

48

IS95

'54

515

178

14

- 1o

1047

129

I3

2

214

28

93

529

39

1562

'55

534

169

167

175

IS

7

146

11

4

249

33

86

536

40

1639

551 58 1 55 8
54 52 57 S 8

I I I - -
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TABLE 4-B
CLASSIFICATION OF SPECIAL STUDENTS BY COURSES AND YEARS

(Included in Table 4-A)

YEAR
COURSE E COURSE

1 2 3 4 G -v

I Civil Engineering ... . . . . . . . . - -. - 6 7 I
II Mechanical Engineering .......... .I - - 2 13 16 II

II-T Textile Technology . ........... . - - - - I I II-T
III Metallurgy . ............. . . I - 2 I 22 z6 III

IV-A Architecture . ............ .. . - - 2 - 4 6 IV-A
FifthYear ................ - - - I - r

IV-B City Planning .......... ..... . - - - - 2 2 IV-B
V Chemistry ..... ............... - - - I 7 8 V

VI Electrical Engineering . ....... . . .. - - - 80 So 8z VI
VII Quantitative Biology ............ . . . . - - - 7 8 VII

VIII Physics . ................. .- I -. - 20 o z VIII
IX-A General Science .... .... .. -. -. - - I IX-A

X Chemical Engineering . . . . . . . . . . . - - - - 8 8 X
XIII Naval Architecture and Marine Engineering 2 2 XIII
XIV Economics and Engineering .......... - -- 2 - 13 IS5 XIV
XV Business and Engineering Administration . .. - I z - 7 9 XV

XVI Aeronautical Engineering .......... . - - - 38 39 XVI
XVII Building Engineering and Construction .. . - - - 2 2 XVII

XVIII Mathematics ................ . -. I I- 17 19 XVIII
XIX Meteorology ........... -. - -i .O 20 I21 XIX
XX Food Technology ............. . - - - - 8 8 X

Total ................... .. . 2 5 II 6 277 30o Total

TABLE 4-C
CLASSIFICATION OF FORMER STUDENTS WHO RETURNED THIS YEAR*

(Included in Table 4-A)

YEAR
COURSE E COURSE

I 2 3 4 G

I Civil Engineering . ............ 4 3 1 4 13 I
II Mechanical Engineering . ......... 3 I to 5 8 27 1

III Metallurgy . ............... I - 2 2 5 III
IV-A Architecture . ...............- 3 I - I 5 IV-A

Fifth Year . ............... - 1
V Chemistry ................ - - 1 2 3 6 V

VI Electrical Engineering . .......... 4 s 6 S 7 27 VI
VII Quantitative Biology ............- -:- - VII

VIII Physics . ................. 4 2 - 5 12 VIII
IX-A General Science . . . . . . . . . . . . - 4 - - 5 IX-A
IX-B General Engineering . .............. ...- 1 2 - - 3 IX-B
IX-C Science Teaching ......... . . . . - 2 I - - 3 IX-C

X Chemical Engineering . . . . . . . .... 2 7 - 13 23 X
XI Sanitary Engineering ........ .. ..... - - - - 2 2 XI

XII-A Geology ................. . - - - - 2 2 XII-A
XII-B Geophysics ................ I - I - I 3 XII-B

XIII Naval Architecture and Marine Engineering - - - I I 2 XIII
XIV Economics and Engineering . ........- - - I 2 3 XIV
XV Business and Engineering Administration . . . 5 4 7 4 20 XV

XVI Aeronautical Engineering . ......... - 3 2 1 3 9 XVI
XVII Building Engineering and Construction .... - - 2 1 4 XVII

XVIII Mathematics ............... 2 - I 4 7 XVIII
XIX Meteorology ............... - - - I 4 5 XIX
XX Food Technology ............. - - - I XX

Total ................... ... 12 35 45 30 67 189 Total

* Excludes 55 special students.
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Massachusetts Institute of Technology

TABLE 6
GEOGRAPHICAL CLASSIFICATION OF STUDENTS SINCE 1951

UNITED STATES 1951 1952 1953 1954 1955

North Atlantic . ......... Total 3,139 3,276 3,274 3,313 3,298

Connecticut. . ............ 151 ISo r61 I62 172
Maine ............... 40 44 41 43 54
Massachusetts . . . . . . . . . . . I,542 1,547 1,466 1,447 1,241
New Hampshire . .......... . 47 42 39 46 42
New Jersey ............. 270 282 291 331 346
New York . ............ 824 939 990 987 z,o88
Pennsylvania ............ 205 199 209 238 287
Rhode Island. ............. 38 49 51 43 51
Vermont .............. 22 24 26 16 17

South Atlantic .... ...... Total 262 269 288 318 355

Delaware . .......... ... x x 12 17 i6 IS
District of Columbia ......... 38 4o 45 39 44
Florida . .2 62 0o 72 goFlorida................ 52 90
Georgia .............. 17 17 20 26 31
Maryland . . . . . . . . . . . . . 45 43 47 53 54
North Carolina . . . . . . . . . . . x6 14 23 20 17
South Carolina . . . . . . . . . . . 8 9 5 I2 x6
Virginia . . . . . . . . . . . . . . 55 56 6 66 73
West Virginia . ........... 2 16 10o 14 5

South Central . ......... Total 161 148 r66 178 21o

Alabama .............. 23 IS IS 13 is
Arkansas .......... .... .o 8 S 7 11
Kentucky . ............ . 23 24 21 22 26
Louisiana . ............. . 16 14 25 17 19
M ississippi . ...... ...... 12 II 7 12 II
Tennessee . . . . . . . . . . . . . 25 17 24 8 31
Texas ............... 52 59 66 79 97

North Central . ......... Total 597 626 66S 674 762

Illinois . . .... ... ...... 139 169 17S 196 202
Indiana .............. 36 28 30 29 46
Iowa ................ 14 s15 8 20 21
Kansas ............... 14 19 23 22 24
Michigan . ............. 96 92 95 103 107
Minnesota . ............ 35 38 39 42 S2
Missouri .............. 47 4S St 53 54
Nebraska . ............. . 18 23 is 18
North Dakota.............. S 4 4 8 1
Ohio ................ 45 148 IS4 140 170
South Dakota ............ 5 3 6 6
Wisconsin . ..... ........ 45 47 48 40 52

Western . ........... Total 259 272 266 287 348

Arizona .............. 12 14 13 9 10o
California . ............ . 96 og9 1o5 121 145
Colorado .............. 20 18 23 22 30
Idaho . . . . . . . . . . . . . . . 7 6 5 8 I1
Montana .............. 9 o 10o 1 I6
Nevada . ... .......... 2 2 2 3 3
New Mexico ............ 5 9 14 13 9
Oklahoma . . . . . . . . . . . . . 28 20 20 23 32
Oregon ............... o20 21 19 IS 21
Utah ..r............... 9 8 9 to
Washington . ............ 44 49 40 47 S6
Wyoming .............. 7 6 6 6

Territories and Dependencies . . .. Total 26 19 25 27 30o

Alaska . . . . . . . . . . . . . . . 6 2 3 1 2
Canal Zone............. 4 2 a 2 2
Hawaii ............... 14 12 14 16 IS
Puerto Rico ............. 2 3 6 8 11

Total for United States . . ........ 4,444 4,610o 4,684 4,797 5,003

Confinued
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TABLE 6- (Continued)

GEOGRAPHICAL CLASSIFICATION OF STUDENTS SINCE 1951

FoREIGN COUNTRIES

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

Afghanistan . ............
Arabia . . . . . . . . . . . . . . . .
Argentina . . . . . . . . . . . . . .
Australia . . . . . . . . . . . . . . .
Austria . . . . . . . . . . . . . . . .
Azores . . . . . . . . . . . . . . . .
Bahamas ...............
Belgian Congd .............
Belgium . ..............
Bolivia . . . . . . . . . . . . . . . .

Brazil ................
British North Borneo . ........
British West Indies . .........
Burma ................
Canada ..
Chile .................
China . . . . . . . . . . . . . . . .
Colombia ...............
Costa Rica . .............
Cuba . . . . . . . . . . . . . . . .

Cyprus ................
Denmark . . . . . . . . . . . . . . .
Dominican Republic . .........
Ecuador . ..............
Egypt . .. ................
England ... ...............
Ethiopia . . . . . . . . . . . . . . .
Finland ..
Formosa . ..............
France . . . . . . . . . . . . . . . .

French Indochina . . . . . . . . . . .
Germany ...............
Greece ................
Guatemala . .............
Haiti .................
Honduras .... .... ......
Hong Kong ..............
Hungary . .... .........
Iceland . . . . . . . . . . . . . . . .
India . . . . . . . . . . . . . . . .

Indonesia ...............
Iran . ................
Iraq ...............
Ireland ................
Israel . . . . . . . . . . . . . . . .
Italy . . . . . . . . . . . . . . . . .
amaica . . . . . . . . . . . . . . .

J pan . . . . . . . . . . . . . . . .
enya . . . . . . . . . . . .....

Korea . . . . . . . . . . . . . . . .

Lebanon ...............
Liberia . . . . . . . . . . . . . . . .
Luxembourg . . . . . . . . . . . . .
Malaya . . . .
Mauritius ..............
Mexico ................
Morocco ...............
Mozambique .............
Netherlands .
Netherlands West Indies . . . . . . . .

1951

430

10o
8
3

2

IS-

3

73
I

17
I7
14
17

14I0

2514

I

215I

I

I

I24

I3o

24

'9
3

6

II

1952

464

12I5
8
Ix

4
I
10

2
3

74
2

16
13

1

I17

2
a5

'6
IO
37
13

2

2393

IS

a33

I8$

1953

499

I15

I'6
16

2

2

3
x8

6

43

2
2
II

2

21I1I

I

22II

Continued

'955

645
1954

55'

17
2

3

39

5

78
3
6

'7
I79

5x9
'9
I
5
2
519

219

6

44
2a

4
4
I2

7

x6

6

2
2
I

z6

4
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Massachusetts Institute of Technology

TABLE 6- (Continued)
GEOGRAPHICAL CLASSIFICATION OF STUDENTS SINCE 1951

FOREIGN COUNTRIES 1951 1952 1953 1954 1955

NewZealand ............. .2 3 2 - 3
Nicaragua .............. 2 3 1 I 2
Nigeria . . . . . . . . . . . . . 2 2
Norway ............... 22 13 i6 I6 x6
Pakistan ............... 4 4 2 2
Panama ............... I 2 2 2 2
Peru .... ............. 7 8 8 4 4
Philippines . .............. 4 16 Is i6 15
Poland .. ............... - - - -
Portugal ............... 3 2 - - -

Salvador . .............. .2 3 3 a
Scotland . .............. 4 5 2 2 3
Singapore . .............. 1 I - -
Spain ................. 3 3 2
Sweden ................ 0o 9 5 9
Switzerland .............. 3 1s 3 6
Syria .... ............. . 2 4 4
Tanganyika .. .............. I - - -
Thailand . . 3 ........... ... 5 S 5 Io
Timor . ............... - - I - -

Transjordan ............. -- I - a 2
Turkey ... .. S 4 4 6
Union of South Africa . . . . . . .. S 7 It
Uruguay ............... 8 5 4 4 6
Venezuela .............. .I 25 3S 5S 36
Vietnam ............... - -- 1 2
Wales ................ - - - 4
Yugoslavia .............. - I - - -

Grand Total, United States and Foreign 4,874 5,074 5,183 5,348 5.648

TABLE 7
NEW STUDENTS ENTERING FROM OTHER COLLEGES

AS CANDIDATES FOR DEGREES

Years Spent at College
Class Joined at the Institute Four Total

One Two Three or more

First Year ............ o0 9 I 1 2!
Second Year . ........ 23 16 4 IS 58
Third Year . .......... 28 36 76
Fourth Year ......... - - I 3 4
Graduate Year . ......... - -- 34 531 565

Total .............. 34 36 68 586 724
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TABLE 8. WOMEN STUDENTS CLASSIFIED BY COURSES AND YEARS

Course

Civil Engineering . . . .
Mechanical Engineering .
Metallurgy .......
Architecture
Fifth Year .......
Chemistry
Electrical Engineering
Quantitative Biology . . .
Physics . ........
General Science . .....
General Engineering . . .
Science Teaching . . .
Chemical- Engineering
Economics and Engineering
Aeronautical Engineering .
Mathematics . . . . . .
Meteorology . . . . . .
Food Technology . .

T otal . . . . . . . . 12

2

2

5

3
I

7

I22

22

YEAR

3

3

3
I

I

-

4

3
2
2
2
3
I

x

I I

G

3
I

7
2

5
4

3
3
1

5
I
4

1 4 19 39

TABLE 9. OLD AND NEW STUDENTS

Year 1950-51 1951-52 1952-53 1953-54 1954-55 1955-56

Students registered at end of last
academic year (including spe-
cials) . .. .. . . . . . .. 3,461 3,251 3,130 3,361 3,395 3,621

Students who have previously at-
tended the Institute but were
not registered at end of last aca-
demic year (including specials) 186 2o4 214 212 218 244

New students who entered by ex-
amination ........... . 510 443 605 803 955 913

New students who entered with-
out examination .... . . . 2o6 238 304 -

New students who entered from
other colleges as candidates for
degrees . ......... . 732 575 631 677 639 724

New students (specials, not can-
didates for degrees) ..... . 76 163 190 130 141 146

Total . ......... . 5,171 4,874 5,074 5,183 5,348 5,648

279

I
II

III
IV-A

V
VI

VII
VIII
IX-A
IX-B
IX-C

X
XIV
XVI

XVIII
XIX
XX

Total

I
2

3
9
2

14
6
8

Io6



Massachusetts Institute of Technology

TABLE 10. LIST OF AMERICAN COLLEGES AND UNIVERSITIES
WITH NUMBER OF GRADUATES ATTENDING THE INSTITUTE

College
Akron University . .
Alabama Polytechnic Inst..
Alabama, University of .
Alfred University ...
Allegheny College ..
American International Coll.
Amherst College .....
Antioch College .....
Arkansas, University of .

Baldwin-Wallace College
Ball State Teachers College.
Barnard College ..
Bethany College .....
Boston College ......
Boston University ..
Bowdoin College .....
Bradford Durfee Technical

Institute .......
Bradley University ....
Brandeis University . . .
Bridgeport Engineering Inst.
Brigham Young University.
Brooklyn College . . . . .
Brown University ..
Bucknell University . . .
Buffalo, University of ...
Butler University ....

California Inst. of Tech. .. 5
California State Polytechnic

College ... ........ I
California, University of .. 24
Capital University .... I
Carleton College ..... I
Carnegie Inst. of Technology to
Case Inst. of Technology. . 4
Catholic University of

America . . . . . . . I
Central Michigan College of

Education ...... I
Centre College of Kentucky i
Chicago, University of . .13
Cincinnati, University of 12
Citadel, The ....... 3
City College, The (N.Y.) . 27
Clarkson College of Tech. . 4
Clark University ..... I
Clemson College ..... 3
Colby College ge...... 3
Colgate University .... a
College of Puget Sound . .
College of Wooster . . . .5
Colorado Agriculture and

Mechanical College . . .
Colorado College ..... . I
Colorado School of Mines .3
Colorado, University of . .5
Columbia College . ... .
Columbia University (N.Y.) 23
Concord College..... .
Concordia College . . . .
Connecticut, University of. 7
Cooper Union, The . . . . 4
Cornell University S

Dartmouth College . . . . 9
Davidson College .... I
Delaware, University of . .
Denver, University of ... I

College
DePauw University . . .
Detroit, University of . . .
Drew University .....
Drexel Institute of Tech. .
Duke University . . . . .

Eastern Nazarene College .
Emmanuel College . . . .
Emory University . . . .
Evansville College . . . .

Fenn College ..
Florida, University of ...
Fordham University . . .
Franklin and Marshall Coll.
Furman University ....

General Motors Institute
Georgetown University .
George Washington Univ.
Georgia Institute of Tech.
Gettysburg College . . . .
Grinnell College . . . . .

Hamilton College
Hamline University
Harvard University . . .
Haverford College ..
Hiram College ......
Holy Cross, College of . .
Hope College ......
Houghton College ....
Hunter College of the City of

New York .......

Idaho, University of .
Illinois Inst. of Technology.
Illinois, University of . . .
Indiana University ....
Iowa State College ....
Iowa Wesleyan College . .

Iohns Hopkins University . 4
uniata College . . . .. 2

Kansas State College of
Agric. and Applied Science

Kansas, University of ...
Kentucky, University of .
Kenyon College .

Lafayette College . . . .
Lamar College ......
Lawrence Institute of Tech.
Lebanon Valley College . .
Lehigh University ..
Lincoln University .
Louisiana State University

and Agric. and Mech. Coll.
Louisville, University of .
Lowell Technological Inst..
Lowell Textile Institute .
Loyola University (Ill.) .
Lycoming College ..

Macalester College . . . .
McMurry College ....
Maine, University of . . .
Manhattan College . . . .
Marquette University ..
Marietta College . . . . .
Maryland, University of .

College
Massachusetts Institute of

Technology . ... .565
Massachusetts Maritime

Academy . ...... 2
Massachusetts School of Art a
Massachusetts, University of 17
Mercer University . . . .
Merrimack College . . . . 2
Miami University (Ohio) . 4
Miami, University of . . . 2
Michigan College of Mines

and Technology . . . . 3
Michigan State College . . 5
Michigan, University of .. 23
Middlebury College . . . I
Milwaukee School of

Engineering .......
Minnesota, University of . 17
Mississippi, University of .
Missouri School of Mines

and Metallurgy . . . . 2
Missouri, University of . . 2
Monmouth College . . .
Montana School of Mines . z
Montana State College ..
Montana State University .
Mount Holyoke College . .

National Agricultural Coll..
Nebraska, University of .
Nevada, University of .
Newark Coll. of Engineering
New Hampshire, Univ. of .
New Mexico Institute of

Mining and Technology .
New Mexico, University of.
New York University . . .
Niagara University ....
North Carolina State Coll.
North Carolina, Univ. of
North Dakota, University of
North Dakota Agric. Coll.
Northeastern University
Northwestern University
Norwich University . . .
Notre Dame, University of.

Oberlin College ....
Ohio State University...
Ohio University .
Ohio Wesleyan University .
Oklahoma Agric. and Mech.

College...........
Oklahoma, University of
Oregon State College .

Pacific Union College . . .
Pembroke College ....
Pennsylvania Military Coll.
Pennsylvania State College.
Pennsylvania, University of
Philadelphia Textile Inst..
Phillips University ....
Pittsburgh, University of
Polytechnic Institute of

Brooklyn ........
Pomona College ..
Pratt Institute ......

Continued
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TABLE 10. LIST OF AMERICAN COLLEGES AND UNIVERSITIES
WITH NUMBER OF GRADUATES ATTENDING THE INSTITUTE (Continued)

College
Princeton University . . .28
Principia College ..... z
Purdue University . . . . 3o

Queen's College (N.Y.) . . I

Radcliffe College . . . . . 3
Reed College . . .. . 3
Renssaelaer Polytechnic Inst. 42
Rhode Island School of

Design . . . . . . . . 3
Rhode Island, University of 4
Rice Institute ...... 7
Ripon College ...... 2
Roanoke College .... I
Rochester, University of . is
Rockhurst College . . .
Roosevelt College of Chicago I
Rose Polytechnic Institute . I
Rutgers University . . . . 1o

St. Anselm's College . . .
St. John's College (N.Y.)
St. Lawrence University
St. Louis University . . .
St. Mary's University . . .
St. Olaf College .
San Diego State College ..
Seattle University . . . .
Smith College ......
South Carolina, Univ. of
South Dakota School of

Mines and Technology
Southern California, Univ. of
Southern Methodist Univ..
Southwestern Louisiana Inst.

College
Stanford University . . .
Stevens Inst. of Technology
Superior State College .
Swarthmore College .
Syracuse University .

Temple University ....
Tennessee Polytechnic Inst.
Tennessee, University of
Texas A ric. and Mech. Coll.
Texas Christian University.
Texas Lutheran College
Texas Technological College
Texas, University of . . .
Texas Western College . .
Tri-State College .....
Tufts College . . . . .
Tulane University of

Louisiana .......

Union College (N.Y.) ...
U.S. Air Force Inst. of Tech.
U.S. Coast Guard Academy
U.S. Merchant Marine

Academy .......
U.S. Military Academy .
U.S. Naval Academy .
U.S. Naval Postgraduate

School .
Utah, University of .

Vanderbilt University...
Vassar College ......
Vermont, University of .
Villanova College .
Virginia Military Institute.

College
Virginia Polytechnic Inst..
Virginia, University of .

Washington and Jefferson
College ........

Washington, State College of
Washington, University of.
Washington and Lee Univ..
Washington University .
Wayne University .
Waynesburg College . . .
Webb Inst. of Naval Arch. .
Wellesley College . .
Wesleyan University . . .
Western Kentucky State

College . . . .. ..
West Virginia, University of
Wheaton College .
Wilkes College ......
Willamette University .
Williams College .....
Wisconsin, Umversity of
Worcester Polytechnic Inst.
Wvoming,. University of ..

Yale University ..... .28
Yeshiva College ...... 3
Youngstown College . . . 2

Total ........ 2o8

Number of American
Colleges Represented . .264

Number of Foreign Colleges
Represented (not Listed) . 174

Total........ . 438

281
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TABLE 14
DEGREES OF MASTER OF SCIENCE AWARDED
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TABLE 14 - (Continued)

DEGREES OF MASTER OF SCIENCE AWARDED

6I - b i

1931 4-- 2,- 5 - 15 34

1932 50- 5 9 -- 25 330.04 0 . . ' d1933 4o- 2 - 5 - 14 23,

1934 7- 5 5 - 16 1

1935 3- I - 2- 16 1I

1936 5 - - 4 2 7 3(
1937 12- I - 5 I 12 2(

1938 13- - - 8 - i1 28

1939 8 - 3 - 8- 20 34
194O 9- I - 9 - 16 3

1941 I6 - I - 12 - 15 42
1942 9- 2 - 16 I 12 23

1943 21- I - - - 15 36

1944 22 - - - I 3 7
1945 9- 3- 1- 12-

1946 47- 1 - 4 - 29 2

1947 67- S - 18 - 65 32

1948 40- 4 9 19 I 31 39
1949 44- 6 5 29 - 36 41

1950 32- 2 7 22 - 57 19
1951 40 - 4 3 25 I 56 30
1952 29- 7 4 26 - 36 19
1953 36- 7 12 26- 34 12

1954 33 - 4 3 64- 35 25
1955 31- I 7 49 I 47 17
1956 25 - 3 7 42 I 22 29

Total 653 84 83 57 418 9 749902
Total -1-1-1II

60
~9

to 0

5 12 -- 5,

8 17 - 56
7 12 - 4(
II 9 -- 4

4 13 - 55
3 19 - 22
8 17 7 35
I 29 2 5E

I 31 3 45
3 20 - 54
3 10 3 35
2 5 I 24

3 9 - 30
2 9 - 13
3 5 - 25

5 24 - 45
12 47 1 63
13 30 5 92

7 26 3 1o9

3 29 3 I10
8 20 2 io6

4 24 3 11I

II 34 - 102

3 37 I 1oI
I 33 2 lo6
I 33 I1 78

599 639 37 2,136

0.

0
0

o 0

- 2 5
- 2 3
- - I

- 3 3

- 3
- 2 2
- - I

-- 2 I

- 4 5
- 3 2
- 2 1

-2--- 2 --

2
- 2 5

5 5 9
- - 5

5 I o10

2 2 II

I 5 14
2 2 6

3 2 8
6 7 9
6 2 3
5 4 5

35 81 126 67 z08 124

r:

.9~ 5)
0

o)

8 -

7
13 -
II -

In -

7 I
8 I

7 I
8-
io 2

22 -

9-
18 -

55 -

23 -

46 -

33 -

478 5 130

189
237
182

186

173
151
186
221

232
267
259

173
194
150

9 121
9 284

12 456

13 438

19 447
20 426
I8 444
26 405

36 439
53 512
41 461
37 356

910 9.484

Total of degrees in discontinued courses, Architectural Engineering, Electrochemical Engineering, Fuel and
Gas Engineering, Genera'l Science, Mining Engineering, Naval Construction (Foreign Students), and Rail-
road Operation (see 1940-41 Report)

Grand Total ................... ... .......... .... ..... . 9,6I

* Includes only January and June degrees.
t Beginning 1949 see Naval Engineer, Table 17.
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TABLE 15

DEGREES AWARDED IN ARCHITECTURE AND CITY PLANNING

Class
(Calendar Year)

1921 . .
1922 ....

1923 ....

1924 . . . .
1925 ..
1926 . . . .

1927 ....
1928 . . . .
1929
1930
93 . . . .

1932 ...

1933 ...
1934 ...
1935 ...
1936 ...

1937 ...
1938 ...
1939 . . . .
1940
1941 . .
1942 . . . .

1943 ....
1944 ....

1945 . . . .
1946 . . . .
1947 ....
1948 . . . .
1949 ....

1950 . . . .
1951 .. .
1952 . . . .
1953 . . . .
1954
1955 . . . .*1956

Total

Bachelor in
Architecture

II

24
27
17
14
9
19
14
II

17
15
I0

8
5
7-
9

II
24
20

27
33
31
26
29
14

432

tBachelor in
City Planning

4
4
2
I
I
2
2

I

3
2

4
2
I

I

31

Master in
Architecture

3
2

7
8
5
9
7
6
9
7
9
5
7

II

4
II

3
IO
21
6
4
3
2

2
20

14
10

17
20
15
19
13
23

2

314
* Includes only January and June degrees.
tFrom 1935 to 1944 Bachelor of Architecture in City Planning.
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TABLE 16
DEGREES OF MASTER IN PUBLIC HEALTH AWARDED

(Discontinued after 1944)

Number of Degrees Awarded
Class

(Calendar Year)
Prior to 1948 1948* Total

1923 - 2 2
1926 - I I

1927 - 2 2
1929 - I I

1930 - 5 5
1931 - 4 4
1933 - 7 7
1934 - 4 4
1935 - 4 4
1937 - 6 6
1938 - 2 2
1939 - 6 6
1940 - 7t 7
1941 3 6 9
1942 II I 12
1943 1o 10o 20
1944 7 5 12

Total 31 73 104

*72 former recipients of the Certificate of Public Health were awarded the degree of Master in Public
Health in June I948 as of the class in which they received their Certificate of Public Health.

tIncludes x degree awarded in June 1954.
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TABLE 18

DEGREES OF DOCTOR OF PHILOSOPHY AWARDED
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TABLE 18 - (Continued)

DEGREES OF DOCTOR OF PHILOSOPHY AWARDED

Class Group
(Calendar Electrical Food Industrial Mathe- Meteor- Psychol-

Year) Biology Chemistry Engineering Technology Geology Economics matics ology Physics ogy Total

1951 2 30 - - 8 7 7 - 30 - 84
1952 4 30 I I 9 7 7 - 27 - 86
1953 I 37 - 5 7 8 7 - 31 1 97
1954 5 26 - I 8 iot 9 - 37 - 96
1955 7 26 - I 5 4 6 - 31 - 80

*I956 4 19 - 2 5 7t 7 I 21 - 66

Total 72 579 2 14 102 62 lo9 I 392 9 1342

* Includes only January and June degrees.
t Includes one in 1954 and two in I956 in Psychology.
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TABLE 20

DEGREES OF DOCTOR OF PUBLIC HEALTH AWARDED

(Discontinued after 1944)
Class

(Calendar Year)

1924
1927
1928
1930
1939
1942
1944

Total

Number

I
I
I
I
I
I

3

TABLE 21

DEGREES OF DOCTOR OF ENGINEERING AWARDED

(Discontinued after 1918)

Class Electrical Elecrtochemical
(Calendar Year) Engineering Engineering Total

1910 I - I
I914 I I
1916 I - I
1917 - I I

Total 3 I 4

TABLE 22

SUMMARY OF DEGREES AWARDED (1868-1956)

Bachelor of Science .....................
Bachelor in Architecture . . . . . . . . . . . . . . . . . .
Bachelor in City Planning . . . . . . . . . . . . . . . . . .
M aster of Science .....................
Master in Architecture ....... ............
Master in City Planning . . . . . . . . . . . . . . . . . .
Master in Public Health (Discontinued after 1944) . . . . . . .
Advanced Engineering . . . . . . . . . . . . . . . . . . .
Doctor of Philosophy . . . . . . . . . . . . . . . . . . . .
Doctor of Science . . . . . . . . . . . . . . . . . . . . .
Doctor of Public Health (Discontinued after 1944) . . ....... .
Doctor of Engineering (Discontinued after 1918) . . . . . . . .

Grand Total......................

ROBERT E. HEWES
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28,483
432
31

9,6Io
314
156
104Io4
411

1,342
1,079

9
4

41,975



Director of the Registry of Guests

DIRECTOR OF THE REGISTRY OF GUESTS

The Registry of Guests, acting on behalf of the Faculty and
administration, arranges for the extension of academic hospitality
to our guests, other than those who have made person-to-person
arrangements. In so far as possible a visitor's interests and objectives
are ascertained in advance and appointments with appropriate
Institute personnel, scheduled by a specific day and hour, are
supplied both to the visitor and to each of those who are to receive
him. This operation appears to save time for all concerned and to
minimize delays and conflicts in engagements.

The Federal agencies which sponsor a majority of our guests
from other lands have cooperated effectively in this endeavor and
the expressions of appreciation, both personal and official, for our
planned hospitality now constitute a "thank you" file of imposing
dimensions.

Visiting scholars of more than transient duration receive
Corporation appointments as Guests or Visiting Fellows, ordinarily
without compensation, and are tendered the privileges without
any of the obligations of Faculty members for the pursuit of
advanced study and research. The names of visiting scholars thus
enrolled together with the professional background and objectives of
each are now supplied in routine to the Director of the School for
Advanced Studies and constitute a cadre for the appointment of
Fellows of that School.

This office is in continuing cooperative contact with its opposite
number, that of the University Marshal at Harvard University, in
behalf of those visitors with headquarters at either institution who
desire also to visit the other.

The Registry endeavors to maintain up-to-date information on
the whereabouts and the occupations of Guests and Visiting Fellows
as well as a record of transient visitors referred to it. During the
stay of a visitor this office is at his service for information concerning
the Institute and the community of which it is a part.

Foreign guests who have problems of government regulations
in respect to immigration visas, exit permits, income tax liabilities,
eligibility for temporary employment, and like matters which are
common to our foreign students are now referred for counsel by
mutual agreement to the Adviser to Foreign Students. 297
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During the past year we have received visits from citizens of the
following countries: Argentina, Australia, Belgium, Bolivia, Brazil,
Burma, Cambodia, Ceylon, Chile, Colombia, Cuba, Egypt,
England, Finland, France, Germany, Guatemala, Honduras,
Iceland, India, Indonesia, Iran, Iraq, Israel, Italy, Jamaica, Japan,
Korea, Malaya, Mexico, New Zealand, Northern. Rhodesia,
Pakistan, Panama, Peru, Philippine Islands, Puerto Rico, Russia,
South Africa, Spain, Sweden, Switzerland, Taiwan, The
Netherlands, United States, and Viet Nam.

During the year ending June 30, 1956, this office has been privi-
leged to assist the following temporary members of the Institute
community:

Guests of the Institute 17
Visiting Fellows 76
Visitors 510
Visiting Professors, Lecturers, etc. 97

Total 700

JOHN W. M. BUNKER

ADVISER TO FOREIGN STUDENTS

For the term beginning in September, 1956, requests for admission
were received from 2,267 foreign students from nearly every country
in the world. In any good admissions procedure, the element of
self-selection is perhaps the most important. In order that this may
operate, the prospective applicant must be well informed and so able
to make an intelligent choice. For example, it is only necessary to
inform the inquirer that M.I.T. does not offer a course in forestry-
an. to suggest to him several colleges that do-to discourage him
from filing a final application with us. Or to take an unfortunately
much more common example, it is sometimes possible to dissuade
from filing the eager applicant whose total resources come to $20 per
month. Therefore, our first concern is to send these 2,267 inquirers as
complete information as possible. As a result of this process of self-
selection, 730 completed applications were filed on which we took
action. Two-hundred fifty of these will be newly registered foreign
students on September 17, 1956.298



Adviser to Foreign Students

The total number of foreign students registered at M.I.T. in
1955-56 was 654. This placed M.I.T. sixth in the country in numbers
of foreign students. The leaders were the University of Calfornia,
1392; Columbia University, 1224; the University of Michigan, 1070;
New York University, 776; and Harvard University, 729.

M.I.T.'s foreign students were 12.4 per cent of its total enrollment.
This placed it first in the country in percentage of foreign students.
Next in line are Cornell University, 7.7 per cent; and Harvard
University, 7.0 per cent.

A significant new service was rendered our foreign students this
last year by our Technology Matrons. They have long had an active
Foreign Students Committee which has served to introduce all of our
foreign students into Faculty homes for a much appreciated
acquaintance with the American way of living. This year this
Committee offered to help in an area of great difficulty for our
newly arrived foreign students, that of housing. Apartment-hunting
is particularly difficult for the married student who arrives usually on
a hot September afternoon with one or more babies and no
knowledge of the local geography. The Matrons' Committee, under
the able and devoted leadership of Mrs. Norman J. Padelford,
chairman, and Mrs. Howard F. Taylor, co-chairman, helped find
accomodations for forty-one foreign couples. This involved writing
them abroad, helping them find temporary accommodations on
arrival, and driving them about while house-hunting. This was a
humane kind of greeting to a new country and a new city which was
warmly appreciated by our new students and their wives. This
service will be expanded and improved in the years to come as the
Committee becomes even more expert in a rather difficult field of
operation.

As in previous years, there was a considerable movement from the
M.I.T. campus to various other countries on the part of both stu-
dents and staff. Ten M.I.T. graduates holding Fulbright awards will
study overseas in 1956-57. These were chosen by a selection
committee of M.I.T staff headed by Professor David A. Dudley,
Fulbright Adviser.

The Overseas Fellowship Program continued its rather unusual
and very interesting work. A Faculty committee under the chair-
manship of Professor John T. Norton arranged for summer jobs
abroad in industry and in research centers. The pay was about 299
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enough to meet maintenance expenses abroad; the Fellowship
awards were made to help students with their overseas transporta-
tion expenses. These awards were made possible by a generous grant
from the Food Machinery and Chemical Corporation.

In the summer of 1956, nineteen graduate students were placed in
jobs by the Overseas Fellowship Program. They were one
metallurgist; three naval architects; and engineers-mechanical,
electrical, chemical, and aeronautical. They were placed in sixteen
different companies in Austria, Belgium, Denmark, England,
France, Germany, the Netherlands, and Sweden.

PAUL M. CHALMERS

MEDICAL DIRECTOR

This is the first report of the present Medical Director, who hereby
expresses his acknowledgement to his two immediate predecessors.
Dr. Dana L. Farnsworth made an enduring contribution to M.I.T.
in building the Medical Department into a broadly conceived
agency for the promotion of the physical and emotional health of the
entire Institute community. Following his resignation Dr. James H.
Means served as Acting Director with wisdom and consummate
tact. Both of these men have been most patient and generous in
initiating the new Director to his duties.

No radical change was made in the program of the Department
during the year. The three-year Commonwealth Fund grant for
Fellowships in College Psychiatry terminated at the end of the year.
During this period eleven men and one woman were given training
in college psychiatry as practiced at M.I.T., and all of this group
continue in college psychiatry on-a full- or part-time basis. Two
National Institutes of Health Fellows in psychiatry-Drs. J. H.
Wingate and E. H. Schell-will work in the Department during the
coming year. Dr. Thomas G. Webster has been engaged in making a
critical evaluation of the group psychodynamic program. Dr.
Herbert I. Harris, Psychiatrist, has given lectures in the course in
Creative Engineering and in Professor Warren G. Bennis' subject in
Social Psychology. Dr. Edwin M. Cole organized a special elective
program for freshman students with serious language difficulty.300



Medical Director

Members of the psychiatric staff assisted the upper class students
in organizing a freshman counselling program for the next fall's
entering class.

FACULTY HEALTH SURVEY

The members of the Faculty enrolled to date in the Health Survey
have increased to 450, of whom 300 were examined during the year.
This has become a major activity of the Medical Department,
requiring considerable time of senior personnel as well as secretarial
and laboratory assistants. There seems to be no serious question as
to the value of this service, but we do not have reliable data on its
cost to the Institute. Such a study will be undertaken next year as
part of a reappraisal of this phase of our work.

For the last four years, in cooperation with Dr. FredrichJ. Stare of
the Harvard School of Public Health, estimates of blood cholesterol
and blood lipoproteins have been made annually on participants in
the Faculty Health Survey as part of a long-range study to evaluate
the significance of these constituents in the development of athero-
sclerosis. Last fall a group of Faculty volunteers with high blood
cholesterols participated in a study of the effect of ingestion of a
special preparation of homogenized fat on the cholesterol levels.
The results, while statistically significant, were not dramatic.

SPORTS INJURIES

Of 163 injuries incurred in sports, thirty-nine were in basketball,
twenty-nine in football, eighteen in skiing, and fourteen in hockey
(100 of the 163). Thirteen other sports contributed the remainder.
The most serious sports injury was a ruptured liver from a blow
sustained in touch football.

The factors which contribute to sports injuries are well recognized
but difficult to eliminate at M.I.T,. The most important of these are
participation in violent sports with insufficient preliminary training,
without proper protective clothing, and without adequate super-
vision. It is the informal unprogrammed game which is most
dangerous.

A symposium under the joint auspices of the Medical Department
and the M.I.T. Coaches Association was held on January 10, 1956,
in the Kresge Auditorium. The subject was "Physiological Effects of
Exercise vs. Inactivity," and speakers were drawn from New York
University, the University of Vermont, and the Harvard School of
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Public Health. The meeting, which coincided with a blizzard, was
not well attended but served at least to draw attention to the
common interest of the two segments of the Institute in the promo-
tion of health.

HOMBERG INFIRMARY

The following table summarizes the visits to the various services
in the ambulatory clinic during the year:

Surgery .................... 9,975
Medicine ..................... 8,426
Psychiatry and neurology ............ 2,599
Otolaryngology . ............. . . 1,164
Ophthalmology . ............. . . 1,254
Dermatology . ................. 1,561
D ental . . . . . . . . . . . . . . . . . . . . . . 4,691
Emergency clinic (nights and holidays) ..... 2,176

31,846
Lincoln Laboratory clinic ......... . . 10,479

Total. . . . 42,325

Except for an increase of 1,649 visits to the Lincoln clinic, the figures
remain substantially the same as the previous year.

In addition, physical examinations were carried out on 3,997
individuals, and 10,012 X-rays were taken.

The requirement of annual chest X-rays of every student has been
abandoned chiefly because in the last five years the routine repeat
X-rays have not turned up a single new case of tuberculosis. More
fruitful has been the active follow-up of cases in which any shadow of
suspicion appeared on the routine initial X-ray. In eighty-six such
cases followed by Dr. Albert C. England, Jr., three cases of active
pulmonary tuberculosis were disclosed--one in a student and two in
employees. The requirement of a chest film on admission will be
rigidly enforced and all cases with suspicious shadows will continue
to have the same meticulous follow-up they have now. All students
will be urged but not required to have a second chest film at the
end of two years.

The Infirmary showed a moderate increase in bed occupancy over
the previous year with a total of 2,895 patient days as compared to
2,689. Of the 781 patients admitted, 670 or 86 per cent were students.
The three most common diagnoses were upper respiratory infection
177, gastroenteritis 164, and appendicitis thirty-nine. In spite of an302



Medical Director

epidemic of poliomyelitis in the surrounding community, only three
students to our knowledge contracted the disease and only one, a
graduate student, had residual paralysis.

The Infirmary fees have been raised from $8 and $10 a day to $10
and $12. This is partly to bring the charges a little closer to actual
costs and to make it legitimate to charge this amount to the insur-
ance companies. Since approximately 95 per cent of our infirmary
patients are insured, the increase should not cause significant
hardship.

What appears to be a somewhat more advantageous contract for
student health insurance has been negotiated with another agency to
take effect September 1, 1956. With the premium remaining the same
certain increased benefits will be furnished including compensation
for illness which may have pre-existed and for nursing service up to
$15 a day.

OCCUPATIONAL MEDICINE

The Occupational Medical Service during the past year has been
studying possible harmful biological effects of high-frequency radia-
tion as it may be used in radar communication. Experimental work
done elsewhere suggests that cataracts of the eye may be produced at
certain energy levels. At the request of Dr. Marshall G. Holloway,
Director of the Lincoln Laboratory, the Occupational Medical
Service is extending these observations to define safe limits of
exposure. This work is under the immediate guidance of Dr. Martin
Lubin, with the collaboration of Dr. George Curtis of the Depart-
ment of Pathology at the Harvard Medical School and Dr. David
Cogan of the Howe Laboratory of the Massachusetts Eye and Ear
Infirmary. Technical help and equipment are being provided by the
staff of the Lincoln Laboratory. To supervise the safety program
involved in the construction and operation of the new nuclear
reactor, Dr. Constantine Maletskos has joined the Medical Depart-
ment with the title of Radiation Biophysicist; Reactor Protection
Officer. This title is intended to convey the idea that Dr. Maletskos
will play a dual role as a safety officer concerned with the prevention
of radiation injury and as an investigator dealing with the difficult
problem of biological monitoring of fast neutrons.

The Occupational Medical Service has adopted the practice of
preparing memoranda to convey to the M.I.T. community necessary 303



Massachusetts Institute of Technology

information on potential work hazards. One of these describes
dangers associated with the inhalation of methanol used in duplicat-
ing fluids. Another calls attention to hazards in the grinding and
heating of Teflon, an insulating material widely used in industry
and in M.I.T. laboratories. Two more are in preparation, one on the
dangers associated with certain beryllium compounds and another
discussing the hazards of exposure to carbon dioxide in the form
of dry ice.

SANITATION SERVICE

During the academic year 1955-56 the work of the M.I.T. Sanita-
tion Service included the sanitary supervision of seven dining
services, the Alumni Pool, and the kitchen facilities and swimming
pool at Endicott House in Dedham. In addition, two special investi-
gations were made of epidemics of gastroenteritis that affected two
M.I.T. fraternities located on Bay State Road and on Beacon Street,
Boston. Various other environmental conditions surrounding the
M.I.T. plant were investigated from time to time and followed up
until the sanitary defects were corrected. Laboratory examinations of
swab rinse samples from the utensils in use in the M.I.T. Dining
Services were made at weekly intervals. Samples of milk and cream
in use in the M.I.T. Dining Services were also collected simulta-
neously and examined bacteriologically. A detailed sanitary survey
was made of each dining service at frequent intervals and a report
submitted to each superintendent with a record of defects observed
and recommendations for improvement. Numerous special inspec-
tions were also made of each dining service and reports submitted in
each case.

PERSONNEL

Four valued members of the clinical staff have resigned during
the year: Dr. ThomasJ. Cavanaugh, Ophthalmologist; Drs. Sumner
D. Liebman and Francis J. West, Assistant Ophthalmologists; and
Dr. Willard Dalrymple, Assistant Physician. Dr. Harris has, upon
his request, gone from a full-time to a half-time basis.

In Occupational Medicine, in addition to the appointment of
Dr. Maletskos, Thomas K. Wilkinson has been made Health and
Safety Officer assigned full-time to the Lincoln Laboratory.

Four part-time clinical appointments have been made. The eye
work will be concentrated in the hands of Dr. Robert J. Herm,304
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who has been made Ophthalmologist. Dr. Owen W. Kite has been

appointed Assistant Dentist; Dr. C. Vincent Treat, Assistant
Physician; and Dr. George T. Bottomley, Assistant Surgeon. In
addition, three important appointments have been made to full-
time positions in the Department. Dr. LeMoyne White, Associate
Psychiatrist at the Massachusetts General Hospital, has been put
in charge of psychiatry. Dr. Samuel Drury Clark, a former general

practitioner of Bristol, R.I., has been appointed Physician, and
Dr. Albert O. Seeler, an internist with a broad background of expe-
rience and research in bacteriology and industrial medicine, has
also been named Physician. Dr. Seeler will divide his time between
clinical and occupational medicine. The Department has been for-
tunate in securing the services of men of this calibre. A strong
nucleus of full-time doctors will foster more personal and less dis-
continuous doctor-patient relationships together with greater

efficiency of operation.

JAMES M. FAULKNER, M.D.

DIRECTOR OF LIBRARIES

The year 1955-56 saw a new administration in the libraries and
heavier demands than ever before on most services. Almost without
exception, each divisional librarian and department head reports
more readers, more requests for information, and increased demands
from inside and outside the Institute. The physical plant remained
the same and there were no major shifts of collections for the first
time in many years.

ADMINISTRATION

Dr. Vernon D. Tate resigned as Director of Libraries on Jan-
uary 1 and, following completion of a study in Italy for the
Department of State, has accepted appointment as Professor and
Librarian at the United States Naval Academy in Annapolis. Under
his guidance the libraries went through a period of expansion
unparalleled in the history of the Institute, with the construction
of the fine Hayden building, consolidation of the science collections, 305
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and organization of a new Library of Economics and Industrial
Management for the School of Industrial Management. Dr. Tate's
notable contribution to our library system will be remembered
with lasting appreciation by the Institute.

Also on January 1 it was announced that Professor William N.
Locke, Head of the Department of Modern Languages since 1945,
had been appointed to succeed Dr. Tate. This appointment fol-
lowed a decision by the administration and by the Faculty
Executive Committee on the Library that a Faculty member should
be asked to undertake the job of bringing the libraries and the
Faculty into closer relationship.

As a further step in this direction, the same committee voted
to experiment next fall with a modification of the previous Faculty
Advisory Committee made up of a representative from each depart-
ment. These representatives have assisted the divisional librarians
in the selection of books, and there has been no criticism of that
aspect of the work; but their number is too large to function
effectively as a committee. The decision was to ask the Advisers
to meet in sub-committees according to the library serving their
department. Except for a few cases, such as economics whose mate-
rial is divided between two libraries, the new groupings would
follow school boundaries. Naturally the departments of the dif-
ferent schools have library interests in common. Chemists, mathe-
maticians, and physicists use the literature in their fields far more
intensively than do the engineering departments; so different
reserve-book policies, rules as to the circulation of journals, and
even different hours are appropriate. The librarian of each divi-
sional library needs the support of the Faculty of the departments
he serves to advise him in the selection of new books and journals
and to help him decide which old books may be discarded. He
also needs the support of the Dean of his school when budgets are
being decided upon; for, with the addition of new titles and in-
creasing demands upon services, the libraries must each year have
increased financial provision. Closer cooperation between the
librarians and the Faculty will enable each better to understand
the needs and problems of the others, with improved service to the
M.I.T. community as a result.306
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IMPROVED FACILITIES

It is essential, if the libraries are to do their jobs well, that all
materials should have maximum accessibility for authorized users.
To this end, two major changes are under way. One is the opening
of the stacks in the Hayden building. The stacks contain material
for which there is no space on reading-room shelves, together with
all the older science and humanities books and periodicals. The nec-
essary modifications in exit signs, lighting, the locking of external
doors and the opening of internal ones are under way as the year
closes. All traffic entering and leaving the main wing of the build-
ing will use the ground-floor entrance. We shall thus have better
control and perhaps diminish the number of missing books, a sub-
ject which will be treated at greater length below. For improved
accessibility we also plan new, fast elevators for the Engineering
Library, where in addition a men's room is being installed and the
ladies' room modernized. For comfort and better appearance 90
attractive new chairs have been placed in the Engineering Library.
The old tables should be refinished and the remaining old chairs
replaced in the near future. The reading room on the ground floor
of the north wing of the Hayden building, which has served as a
passageway to East Campus and Walker Memorial, is being trans-
formed by the addition of a partition to provide a corridor along
the south wall and to restore the remaining space to a suitable
library reading room. Funds for some of these changes have been
provided; others have been promised.

SALARIES

A considerable improvement has been made in salaries for library
staff. The heads of departments have received long overdue in-
creases, bringing them into line with the salaries in other university
libraries in the northeast. This was essential but is far from gen-
erous, for the salaries of private institutions in this area are below
those of public libraries of comparable size and also below those in
the rest of the country. The salaries of the rest of the professional
library staff-that is those with a library-school degree or its
equivalent-have also been raised, but the situation is less satis-
factory than for department heads. As in other fields, the demand
for new people has pushed salaries of this year's graduates up to 307
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the $4,000 level, which is about what we are paying people with
five or more years' experience.

The salary situation for the clerical staff is similar but, with the
cooperation of the Personnel Office, the minimums have been raised
and increases given for experience. As the year ends, the salary pic-
ture for the clerical staff looks relatively better than that for the
professional staff.

ACCESSIONS AND COSTS

To the libraries there have been added during the year a total
of 31,864 books, pamphlets, periodicals, and theses; 149 volumes
were discarded, giving a net increase of 31,715, according to the
report of Miss Eleanor Canty, Accessions Librarian. This brings
the total library holdings of the Institute to 588,835 as of June 30,
an increase of 6 per cent.

The rising cost of all this material, like the rising cost of salaries,
puts the library in the position of having to ask for increases in its
budget every year, merely to maintain present services. Just how
much of the annual increase goes for this purpose is hard to esti-
mate-it might be as high as 10 per cent. For next year we have
received an increased appropriation, which allows the addition of
three new full-time people and one new part-time person where
understaffing was serious-new full-time assistants in the Engineer-
ing Library, the Rotch Library, and the Reference Department,
and a new" part-time catalog typist. Salary increases and these addi-
tions to the staff used up practically all the increased budget.
Departmental appropriations for books and periodicals will have to
be increased another year.

Miss Canty also points out that funds for the purchase of new
books were exhausted by April 1 by the Departments of Chemistry,
Economics, Industrial Management, Modern Languages, and
Music; and likewise the budget for periodical renewals and for bind-
ing were then exhausted. One could argue that we should buy fewer
books and choose them more wisely, and that is what has been
happening. It is harder to apply the same philosophy to journals,
and it is there that the pinch is most felt. In science and engineer-
ing, journals and technical reports can be said to have pushed books
into third place as sources of up-to-date information. Subscription
rates to periodicals are going up, but a more serious drain on
finances is the creation of new periodicals, particularly abroad.308
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In Russia, for example, new journals publishing first-quality papers
are appearing nearly every month. If the libraries are to maintain
adequate coverage of Russian scientific output, they must buy
heavily of these new journals. A check made by Miss Gertrude Perry,
Librarian in charge of periodicals and binding, shows that in April
we subscribed to periodicals as follows (countries from which we
buy over 30 titles are listed separately):

Periodical Subscriptions by Countries
United States 1612 Canada 48
England 379 Switzerland 40
Germany 151 Netherlands 34
France 87 India 33
Japan 57 Russia 22
Italy 49 Others 205

The low figure for Russia indicates how far we have to go to catch
up. It-is a widely accepted opinion that the quality and quantity
of scientific and technical literature in Russian has now surpassed
that in French and is catching up on German. In view of this, the
Faculty Executive Committee on the Library adopted the following
statement of policy with respect to Russian literature:

"In view of the rapid increase in the quality and quantity
of Russian engineering and scientific periodicals since the war, it
seems safe to predict that within ten or fifteen years American stu-
dents of science and engineering will have to be reading Russian.
In order to have available for them files of material covering
the period in which they will be interested, we must start imme-
diately building up a coverage of Russian output substantially
equivalent to that which we have of German."

It is easier to formulate a policy than to find the funds to carry it
out, but find the funds we must. For the present, the best we can
do is take a few of the most vital new journals and attempt to fill
in the gaps of the years after the war when most Russian journals
ceased coming. These gaps are being filled principally by purchas-
ing the missing issues on microfilm and microcard. Libraries in this
country are handicapped by a shortage of trained people able to
read Russian and direct a program of purchasing. We are fortu-
nate to have such a person in our Life Sciences Librarian, Mr.
George Halpern. 309
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CATALOGING

The Catalog Department has been brought by its Head, Miss
Hildegarde Ziegler, to a high point of efficiency and staff morale,
with results best expressed in her own words: "This year, for the
first time in its recorded history, the catalogers eliminated prac-
tically all arrears." Her figures on the languages in which the works
were cataloged may be of interest. The number of Russian titles is
creeping up on the French and far ahead of Japanese.

Titles Cataloged by Languages, 1955-1956

English 1  8,365 Italian 88
German 1,007 Spanish 87
French 295 Dutch 68
Russian 217 Others 114
Japanese 89 10,330

Scores 235
Records 141
Total 10,706

'Including 964 M.I.T. theses.

MISSING BOOKS

One of the drawbacks of size seems to be a decrease in the feeling
of responsibility of the individual toward other members of the
group, when they are so numerous as to be quite anonymous. The
explanation may not be the increased size of M.I.T.; it may simply
be the nostalgic tendency to look back upon the good old times.
Whatever it is, the librarians are becoming more and more dis-
turbed about the number of books which disappear from the shelves
without leaving a trace. Such books are termed missing. In library
parlance, books which cannot be found by the library are missing;
books lost by borrowers are lost. Ralph R. McNay, Engineering
Librarian, says in his report, "One of our most serious problems
is the continual increase of books missing both from the electrical
engineering reserve section and from the stack area. Well over
100 reserve books are reported lost or missing within an eight months'
period." Burton A. Robie, Humanities Librarian, notes sixty-five
humanities books and musical scores requested and unable to be
located after search during the period from February to June; in
the same period, twenty-two reserve books disappeared. Miss Mar-
guerite Chamberlain, Science Librarian, notes, "Thirty missing vol-310
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umes have been replaced at a cost of about $200. Several are
again missing." Miss Ann-Marie Hartmere, Earth Sciences
Librarian, writes, "The matter of losses is becoming quite serious.
Fifteen books have been taken from the reserve collection in my
office in the last year. The number of books taken from the open
shelves is high and the replacement of the missing volumes of
journals and other serial publications is particularly difficult and
causes great inconvenience to borrowers."

This loss of books is not principally a question of money. The
number of books stolen and their dollar value is relatively small.
The problem is acute because it is the important books, recent
journals, and irreplaceable bound volumes which disappear. To
alleviate the inconvenience caused by missing books, a new policy
was inaugurated this spring of sending monthly lists of books known
to have disappeared to the department concerned, asking for advice
as to whether they must be replaced immediately, in six months,
or not at all.

At present, the placing of new and important books on reserve,
where they are a little less accessible, does not completely pro-
tect them. During the evening hours and week ends, when the
libraries have only a skeleton staff, it is easy for the determined
person to take almost anything he wishes. The Faculty Executive
Committee on the Library and the Library Council, made up
of heads of divisional libraries and departments, have agreed that
steps must be taken to cut down on the loss of books. The first
move has been to lock some of the uncontrolled exits from the
reading rooms in the Hayden building. This will be followed
gradually by moving check-out desks nearer to the exit doors of the
various libraries. It is hoped that people will no longer acci-
dentally take books without charging them out. This may help,
although the feeling of the Faculty of the science departments,
where loss is particularly critical because of the intensity with
which they use the library, is that stronger measures are needed,
such as establishing a control at the exit door. M.I.T. is one of the
few urban universities which does not have some such inspection
system.

LIBRARY CARDS

The Faculty Executive Committee this year watched carefully
the effect of the introduction of library cards at the Institute. In last
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year's report it was explained that the heavy use of our facilities

by people in no way connected with M.I.T.-spot checks in the

Science Library reading room revealed as high as 40 per cent of

outside users at times-had made it essential that measures be taken

to protect members of our own community. We simply do not have

enough copies of important books, nor enough chairs in our reading

rooms, to take care of the demand. There are an estimated 50,000

undergraduate students in the Boston region plus thousands of

graduate students and more thousands of research workers. Most of

them do not have library facilities comparable to ours and, until

last year, more and more were using our libraries. The Committee

voted that, beginning in September, library cards be required to

borrow books. Our undergraduates may use their registration cards.

The Faculty and staff, professional librarians from the region, and

temporary borrowers with a particular reason for using M.I.T.'s

facilities received complimentary cards. Outsiders in general were

required to purchase a $10 card entitling them to borrow fifty items

or to enjoy borrowing privileges for one year.

The introduction of these cards has considerably reduced circula-

tion, with a drop this year of 5.7 per cent. This is a reversal of the

circulation trend of recent years and of this year's trend of increased

demands on other services. This year's figures would be even smaller

if it were not that borrowers below the rank of research associate

and those of the staffs of the Division of Industrial Cooperation

and of the Division of Defense Laboratories, under the new rules,
must renew material at the end of each two-week period. Miss

Barbara Darling reports a 37 per cent increase in circulation at the

Aeronautics Library which has a proportionately large number

of borrowers in these categories.

The total number of paid borrowers' cards from September 16,
1955, the date of their introduction, toJune 30, 1956, was 326. Most of

these cards went to employees of industrial firms in the neighbor-

hood, some of whom borrowed so heavily as to use up several cards.

Multiplying the number of cards by fifty would give an upper bound

for the number of books that could have been borrowed by this class

of borrowers but would give a very incomplete picture of our services

to outsiders. This is true because 1. professional librarians receive

courtesy borrowing privileges on request; some use them heavily,
but no figures have been kept for borrowers in this category;312



Director of Libraries

2. libraries borrow from us through interlibrary loan (a total of 1,298

items this year against 1,251 last year); 3. orders for photostats or
microfilms filled for outsiders numbered 1,861, and some orders ran
to hundreds of pages; and 4. the Reference Department answered
3,741 requests for information from outside M.I.T.

The introduction of library cards has had the desired effect of
reducing outside borrowing, figures for which include only material
actually signed for by a borrower and not reference works, journals,
and other materials consulted in reading rooms. The volume of the
latter activity has been shown in a published study on the Science
Library by George C. Bush, Herbert P. Galliher, and Professor
Philip M. Morse to amount to approximately nine times the circula-
tion figures. The library cards have also enabled us to prevent over-
crowding of the reading rooms. Especially in the last two or three
weeks before examinations when our students use the libraries
heavily, students from other universities have the same impulse.
Particularly in the evening the Science Library became over-
crowded, so that we stationed a guard at the door to ask for M.I.T.
identification. We hope that it will never again be necessary to
consult Chemical Abstracts standing up.

INFORMATION AND REFERENCE SERVICE

Questions received at the reference desk run all the way from,
"Would you look and see if this book I need is in the library?" to "I
want to find out the names and dates of birth of the members of the
Burmese cabinet," or "Can you find out for me the title of an article
in Steel Processing? It's the first article in January or February or
March this year and was written by a Dutchman, Van-something-
or-other." The Reference Department answered a total of 11,415
requests for information this year, an increase of 46 per cent over last
year's 7,807. Of these, 3,444 were individual queries over the desk
this year compared with 2,178 last year. By telephone 6,540 requests
were handled (4,575 last year), and there were 1,431 mail requests
(1,054 last year). The 3,741 requests from organizations outside the
M.I.T. community was an increase of 27 per cent over last year's
services to outsiders. It should be emphasized that these figures refer
only to the Reference Department. Figures are not kept for requests
for information received direct by divisional libraries and other
library departments, but the impression of all is identical: the
libraries have been busier this year than ever before.
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PHOTOGRAPHY AND PRINTING

As mentioned above, one of the major services to outside institu-
tions is that of providing them with reproductions of material in our
libraries. Microfilm copies of theses are requested from all over the
world. Wherever possible, these are made and sent out by the
Microreproduction Service under the direction of Peter Scott. He is
one of the country's experts in the quality of microfilm and he has
been called upon to supervise the microfilming of the Adams papers
as well as to consult on other projects. His laboratory also makes
fine quality permanent paper prints from microfilm at a price less
than half that of photostats. Statistics for the year show a large jump
in quantity.

Microreproduction Statistics

Photoprints (paper prints
from microfilm)

Ne
Po

1954-55
26,671

1955-56
47,911

Production
Increase

79%

gative Exposures 73,178 101,467 38%
sitive Microfilm 18,449 ft. 23,254 ft. 26%

The laboratory is now in a healthy condition.
To quote his report, "For a number of years, the Microre-

production Service has been a financially unsound operation,
incurring yearly deficits of from $4,000 to $11,000. This year our
operation shows a profit of $5,000. We will have a higher salary
budget in the coming year, and we expect to show a smaller
profit, but we also anticipate a further production increase. If the
coming year should again show a considerable profit, then
consideration should be given to a reduction in charges for film
and prints."

Even cheaper and quicker, though less permanent, processes for
the reproduction of single pages are making their appearance on the
market, and we, like other libraries, have introduced machines, the
Contoura and the Verifax, into the reading rooms. Users who wish
a copy of a page can make one in less than a minute at a charge of
about fifteen cents. Ideally, the cost should be reduced to around
five cents. If this could be done-and there seems to be a distinct
possibility that it will be in the coming years-it would save libraries
much of the expense of duplicate subscriptions to journals in heavy
demand. Most borrowers prefer to take away a paper copy of the314
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journal article they want, adding it to their private libraries, instead
of borrowing a whole journal or a bound volume which they must
return. Some feel that the tendency of copies made by these new
processes to fade away after a year or so may be a positive advantage.

The Microreproduction Service provides printing as well as
photographic facilities for the libraries. This year an effort has been
made to improve the quality and appearance of our book lists and
other materials. Annotated lists of periodical articles and new books
of interest to staff and students in certain fields are produced at
regular intervals by several of the librarians. This service might well
be extended. Such lists seem to be considerably more useful than
mere lists of acquisitions.

Miss Caroline Shillaber, Rotch Librarian, has prepared a new
guide to her library; several other librarians are now preparing
hand books designed to help new staff and students become
acquainted with their services. A general handbook for all the
libraries, the first in several years, is also planned for next year.

OTHER SERVICES

A number of librarians have been asked to give lectures to
graduate students in different departments, introducing them to the
technique of using a library and providing them with lists of specific
reference tools for their fields. Most of this type of advice is still given
on an individual basis. Such instruction is, of course, one of the
primary duties of all librarians, but it is more economical to give it
to groups; it is hoped that other departments will plan for their
librarian, to help seniors and graduate students in groups.

During the year an attempt has been made to provide increased
service to departments by assembling displays of material to illus-
trate lectures and to furnish bibliographies for courses and seminars.
Mr. Burton A. Robie, Humanities Librarian, works regularly with
members of the Humanities Department in preparing exhibits.
Sometimes projects of this sort can be carried out under a librarian's
own initiative, as is the case with several done by Mr. McNay and
Miss Pearl Lewis of the Engineering Library. On other occasions
the initiative comes from the department. The librarians are all
happy to cooperate in this way. 315
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THE FUTURE

In addition to the financial needs mentioned above, other prob-
lems await us in the immediate future. One is to determine the best
use to which the reading room in the north wing of the Hayden
building can be put. Another is to implement the policy of moving
circulation desks close to exit doors to provide better control of out-
going materials. Then there is the question of space. Several of the
libraries are seriously cramped, especially Dewey, Rotch, and Music.
With the School of Industrial Management growing rapidly,
competition for space in the Sloan Building is going to be keen.
Yet in the words of Miss Barbara Klingenhagen, Dewey Librarian,
"No amount of storing in other buildings, microfilming, or weeding
will cancel the inevitable need for more space here." The situation is
less critical at Rotch and Music. The Hayden Library still has
enough space for ten years or so at the present rate of growth, if gifts
are carefully screened and unneeded duplicates and worthless
material are regularly weeded out. Several thousand duplicates have
been given this year to the World Student Services, the Merchant
Marine Association, and the Library of Mindanao College in the
Philippines. Miss Eleanor Bartlett, Special Collections Librarian,
has added the supervision of gifts to her domain. She reports gifts
from a large number of sources ranging from historic globes added to
the collection in the Boston Stein Club Map Room to books,
journals, slides, and pictures. The libraries appreciate the generosity
of the donors of these gifts, and the Director is happy to take this
occasion to thank them collectively. He hopes that the collections
will continue to be enriched in this way and would like to mention
discreetly that, like other gifts to the Institute, these are deductible.

The major collections need an inventory which they have not had
for forty years. This task cannot be seriously embarked upon without
extra help. Also rearrangements of the working space in the Hayden
building, with the provision of a more convenient ladies' lounge and
a new men's room on the second floor, would result in the turning
back of the space of the present ladies' lounge on the third floor to
general Institute uses. The Director's office should be made more
accessible to the public by an entrance directly from the stair
landing.316
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STAFF CHANGES

In addition to the change of directors, numerous other changes
in the staff of the libraries should be mentioned. Robert E. Booth,
Associate Librarian, resigned early in the summer to accept an
appointment as Research Associate, Center for Documentation and
Communication Research, Western Reserve University. His talent
for organization and knowledge of library techniques contributed
greatly to planning the Hayden building and to executing the move
of the collections to their new locations. With Miss Bartlett he
carried out studies of the use of the libraries, which will be of great
assistance in planning for the future. Mr. Booth's place will be
taken temporarily by Miss Natalie Nicholson who, though she leaves
her position as Reference Librarian regretfully, has consented to
become Executive Assistant to the Director. Mrs. Irma Johnson,
who spent this year on exchange at the University of Edinburgh
Library, will become Acting Reference Librarian, and Miss
Margaret Little, who came from Edinburgh, will remain as Assistant
Reference Librarian. Miss Sibyl Warren, Lindgren Librarian (Earth
Sciences) resigned last summer to go to Wellesley College. Her loss
is a severe blow to the libraries. Her place has been taken by Miss
Hartmere, who has done remarkably well in this difficult job. In the
Engineering Library, Miss Lewis came from Boston Public Library,
where she was reference assistant, to take the place of Mrs. Ruth
McGlashan Lane, now Vail Librarian Emeritus who, like Miss
Mirian Smith, Reference Librarian Emeritus, comes regularly to her
desk at the Institute.

Numerous other changes in personnel have taken place. Particu-
larly at the circulation desks the turnover is high. Students' wives
leave to have babies; unmarried girls leave to become students'
wives. Miss Louise Trainor, Circulation Librarian, was particularly
affected in her department this year: "We have had a continuous
turnover of personnel, five people have held the position of circula-
tion assistant each for periods of six weeks to three months."

In spite of the turnover, we are fortunate, on balance, to have
students' wives as a source of personnel. Many experienced and
talented girls are willing to work in the library for a few years at
salaries clearly below their worth. To them, and to the permanent 317
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staff at all levels who have continued to work conscientiously and
cheerfully during the change of administration, the Director wishes
to express his sincere appreciation.

WILLIAM N. LOCKE

DEPARTMENTS OF MILITARY AND AIR SCIENCE

President Killian proclaimed May 8, 1956, as Military Day at
M.I.T. A joint Army-Air Force R.O.T.C. military review and
awards ceremony was held on this date with approximately 1600
M.I.T. R.O.T.C. cadets participating. Distinguished military guests
included Major General Raymond Maude, Commanding General,
Air Force Cambridge Research Center, and Major General Bryan L.
Milburn, Commanding General, Fort Devens. During the ceremony
Lt. Colonel Sidney F. Wogan, Associate Professor of Air Science at
M.I.T., was awarded the Chung Mu Distinguished Military Service
Medal with Gold Star, Republic of Korea, and sixteen Army
R.O.T.C. cadets and seventeen Air Force R.O.T.C. cadets received
awards for outstanding leadership and military proficiency in the
R.O.T.C. program.

On June 7, 1956, eighty-eight advanced course students in the
Army and thirty-two in the Air Force who had completed their
R.O.T.C. training were commissioned as Second Lieutenants in
their respective services. In addition, twenty-two air science and
thirty-nine military science students will be commissioned upon
later completion of degree requirements and/or summer training.
Formal presentation of commissions was made in an impressive
commissioning ceremony held in the Kresge Auditorium at which
Vice Admiral Edward L. Cochrane, Vice President of M.I.T.;
Major General Walter C. Sweeney, Commanding General, Eighth
Air Force, Strategic Air Command, Westover Air Force Base; and
Brigadier General Robert J. Fleming, Jr., Division Engineer, New
England Division, Corps of Engineers, Boston, were principal speakers.318
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DEPARTMENT OF MILITARY SCIENCE AND TACTICS

Major emphasis in the Department during the past year has been
placed in certain areas where past experience has indicated weak-
ness. Among these increasing the interest of the basic course student,
refinement of selection procedures for advanced course applicants,
and expanding the leadership training of the advanced course stu-
dent were deemed of major importance.

Among measures taken to increase freshman and sophomore
interest in the program were the inauguration of a weekly "news-
reel" period in which the showing of combat bulletins and other
films of military interest was followed by informal student-
instructor discussions; the formation of a drill team for inter-school
competition; and the establishment of an intra-company drill

competition with appropriate rewards for the winning units.

During the year the selection procedures used to screen out the
best qualified applicants for the advanced course were further
refined and formalized. As a final step in the system, a committee
consisting of Department personnel and a representative of the Dean
of Students was established to review the academic, military, and
extracurricular achievements of each applicant and to evaluate, by
personal interview, his leadership potential. Preliminary appraisal of
the new system indicates that it promises to increase the quality of
the advanced course student and, at the same time, guarantee each
applicant a fair, competitive chance of acceptance.

As a means of providing additional leadership training for the
advanced course student, increased stress was placed on expanding
the responsibilities and authority of the seniors. A complete cadet
regimental staff was organized and made responsible for appropriate
phases of cadet activities. Senior students were given authority to
correct deficiencies and recommend demerits and the Cadet
Regimental Commander was appointed to the Evaluation Board.
A program of senior dinners, followed by addresses by outstanding
guest speakers, was planned and carried out by R.O.T.C. cadet
officers.

Through these measures, considerable progress was made during
the year in strengthening and improving the R.O.T.C. program of
the Institute and in developing the R.O.T.C. graduate's leadership
potential.
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DEPARTMENT OF AIR SCIENCE

During the past scholastic year our emphasis on leadership and
discipline has been continued with gratifying results. The high
quality of leadership demonstrated by this year's seniors in the
command of the Corps of Cadets thoroughly justified the specially
concentrated leadership program administered to them as juniors
last year. Consequently, the special leadership training for juniors,
separated from the rest of the Corps of Cadets, has been instituted
as a permanent part of the Air Force program.

The insertion of more seminar-type academic sessions into the
classroom phase of the program for the advanced course was
accomplished with favorable reactions from both Faculty and stu-
dents. The Department will continue this progress in the advanced
course and is now looking to the solution of the many administrative
problems associated with reducing the size of the basic course classes
so that an increase in seminar-type activities may also be effected in
that phase of the program.

This past year the Department gave voluntary orientation flights
to over 100 cadets. When possible, cadets were allowed to sit at dual
controls and handle the aircraft in simple maneuvers. In addition,
two visits to Air Force bases were made during school holidays, one
to Eglin Air Force Base, Florida, and the other to West Palm Beach
Air Force Base, Florida.

The Air Science Department ended the year with an enrollment of
361 freshmen, 177 sophomores, fifty-five juniors, and fifty-four
seniors. Of the thirty-two seniors who were commissioned, fourteen
chose flying training and eighteen chose non-flying assignments in
fields commensurate with their educational backgrounds.

The staff of the Department is competent and enthusiastic in their
endeavor continually to improve the program. General facilities
were adequate with the exception of classrooms and office space.

Captain Edward H. Littlejohn has completed his tour of duty with
the Department of Air Science and is being replaced by Captain
Alan D. Wheeler.

HARMON LAMPLEY, JR.
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DIRECTOR OF THE INDUSTRIAL LIAISON PROGRAM

The Industrial Liaison Program has continued to work
effectively in attracting to the Institute from industry substantial
financial support of an unrestricted nature. The Program provides
wider contact for the Faculty with industrial interests and research
and works to the advantage of both the participating industrial
companies and the Institute. The Industrial Liaison Office is
responsible for implementing the contractural arrangements with
participating companies and for managing the technical and
scientific services extended to these companies, working with the
full help and cooperation of the Faculty.

In return for the substantial support for education and research
stemming from this Program, the Institute undertakes to keep the
participating companies informed of our research activities and to
make possible visits to M.I.T. by company personnel to discuss
subjects of mutual interest. The Liaison Office sponsors informal
research conferences conducted by the Faculty for participating
companies, supplies the companies with laboratory technical reports
and preprints of Faculty articles, arranges visits by company
representatives, and in general acts as a communication link between
the Liaison Program companies and the M.I.T. staff. The activities
of the Industrial Liaison Office are focused upon the individual
interests of member companies and touch on all fields of education
and research represented at the Institute.

Faculty members take part in the Program from time to time,
keeping in touch with the interests and needs of the companies and
obtaining technical information from them directly or through the
Liaison Office. Such relations provide:
1. Convenient ways for Faculty members to enlarge their services
to industry through consultation, contact with "live" industrial
problems, and mutual exchange of information.
2. Additional ideas for important thesis topics. Also, companies
will often, upon request, furnish material and background informa-
tion which place within economic range thesis topics otherwise
excluded.
3. Improved opportunities for effective placement of graduates
through better mutual knowledge of situations and personnel
involved. 321
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4. A favorable climate for increased industrial interest in, and
support of, specific projects.
5. An opportunity for the Faculty to visit member companies.

A Faculty committee on Industrial Liaison advises the Adminis-
tration in all the aspects of this Program and keeps the Adminis-
tration informed as to the Faculty point of view on the policies and
accomplishments of the Program. The Liaison Office, on the other
hand, attempts to guide the Program so that it does not become
burdensome or exert unreasonable demands upon the Faculty.

WILLIAM R. WEEMS

EXECUTIVE VICE PRESIDENT OF THE ALUMNI ASSOCIATION

As noted in last year's report, the 1955 Alumni Fund totalled
$546,745 from 11,176 contributors, and this amount was matched
by an anonymous donor subsequently identified as Alfred P.
Sloan, Jr. '95. From its accumulated funds the Alumni Fund Board
also appropriated an additional $121,510; this makes the grand
total for which alumni were responsible through Fund-giving toward
the Karl Taylor Compton Laboratories $1,215,000. This sum made
possible the start of construction during the summer of 1955.

At the close of the fiscal year on June 30, 1956, the 1956
Alumni Fund totalled $574,221 from 10,787 contributors, thus
exceeding the 1955 Fund's record in amount by $27,476, or 5 per cent,
although there were 389, or 3.5 per cent, fewer contributors.

On September 9 and 10, 1955, we held our first Alumni Officers'
Conference which brought back to the campus nearly 350 of the
club and class officers, honorary secretaries and other members
of the Educational Council, and class agents of the Alumni Fund.
Such a foregathering of the "working personnel" of our alumni
body for an exchange of views had no previous parallel, but the
meeting established a firm precedent. We look forward, therefore,
to a second Alumni Officers' Conference in the autumn of 1957 and
others biennially from then on.

Last winter a new M.I.T. club was established at New London,
Connecticut, bringing our roster of these geographical units to322
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ninety-three. Sixty-nine M.I.T. clubs are located in the continental
United States, twelve are elsewhere in the Americas, and twelve are
overseas in the other hemisphere. At this point it is appropriate
not to overlook the admirable accomplishment during 1955-1956 of
the M.I.T. Club of New York, which last autumn opened new
quarters in the Hotel Chatham and at present tis enjoying a dues-
paying membership of over 1,200, considerably higher than ever
before in its history spanning six decades since 1895.

During the twelve months ended last April, sixty-four members
of the Institute staff attended eighty meetings of fifty-one different
M.I.T. clubs; and thus in the past five years an average of nearly
sixty clubs have had at least one annual visitation from Cambridge.

Outstanding among all visitations of 1955-1956 were, of course,
the two Regional Conferences: our seventh at St. Louis on
February 4 and our eighth at Los Angeles on March 17-the latter,
incidentally, taking place on the eighty-first anniversary of the
organization of the Alumni Association at Boston on March 17, 1875.

On each of these occasions the constructive and effective efforts
put forth by committees of the local M.I.T. clubs were rewarded by
an attendance of approximately 400 alumni and guests. For 1956-
1957, arrangements are already underway at Tulsa and Chicago.

It would be difficult to exaggerate the values such Regional
Conferences have in furthering the Institute's good relations with
important non-alumni in the areas where they take place as well
as in the stimulation afforded the local alumni who make such
affairs possible.

MEMBERSHIP

A census of our membership rolls taken March 31, 1956, showed a
total of 59,655 names: 47,329, or 79.4 per cent, being carried in living
status and 12,326, or 20.6 per cent, as deceased. Four per cent of the
47,329 living alumni-that is, 1,770-were fifty or more years out
of the Institute, 22 per cent were thirty-one to fifty years out,
40 per cent were eleven to thirty years out, and the remaining
34 per cent were ten years or less out. Of the 1,770 living alumni
fifty or more years out, fifty-two were already nonagenarians or due
to become so before the end of 1956; and, similarly, 641 were
octogenarians.

Besides age-distribution studies, we have undertaken a further
examination of the noticeable trends in the geographical distribution 323
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of alumni resident in the continental United States. It will be
recalled that tabulations published in the closing pages of the 1955
Alumni Register indicated a striking southward and westward move-
ment over the 40-year span from 1915 to 1955.

To illustrate, alumni residing in the North Atlantic regional
area accounted for 71 per cent of the U. S. total in 1915, whereas in
1955 they accounted for but 61 per cent. During the same interval the

corresponding percentages of the U.S. total rose from 6 to 11 per cent
in the South Atlantic region and from 8 to 10 per cent in the Western
region. Massachusetts continued to rank as the state most populous
alumni-wise, but in 1955 it had 26 per cent of the U. S. total
contrasted with 42 per cent in 1915; and meanwhile, California, our
fifth state in 1915 (with less than 4 per cent of the U. S. total) by
1955 had become our third state with 7 per cent.

In an endeavor to measure the effect of these and other shifts
on a national scale, we have computed the theoretical population
center of alumni resident in the continental United States at intervals
of approximately five years since the turn of the century. Data for
this purpose, back to 1909, has been obtained from geographical
listings in successive editions of the Alumni Register, and for the
years 1905 and 1900 from listings in the Register of Graduates.
Tabulated results of these computations, together with a chart show-
ing twelve locations of the center for the period from 1900 to 1955,
appeared in the Technoloy Review for July, 1956.

At the beginning of the 1900's, our center was at a point about
four miles north of the village of Antrim in Tioga County,
Pennsylvania (at latitude 41041' N. and longitude 77o17' W.); in early
1955 it was at a point about three miles northwest of the village of
Salineville in Columbiana County, Ohio latitude 40039 ' N. and
longitude 80054' W.). The 1955 point was 72 miles south and 189 miles
west of the 1900 point.

Thus our center's average rate of movement since 1900 has been
appreciably faster than that of the population center for the entire counlry
as reported by the federal census. Ours has moved southward at a
yearly average of 1.3 miles compared with 0.44 miles by the U. S.
center; and annually westward 3.5 miles compared with 2.53 miles.

H. E. LOBDELL324
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DIRECTOR OF THE TECHNOLOGY PRESS

The analogy occasionally cited as existing between publishing and
farming was well borne out in the operations of the Technology
Press during the academic year 1955-56. It was a year primarily
of cultivation of manuscripts; the harvest of titles will appear in the
Press's listings for 1956-57. Four titles were issued during the report
year:
Spheroidal Wave Functions, by J. A. Stratton, P. M. Morse, L. J. Chu,

J. D. C. Little, and F. J. Corbat6, January, 1956.
Language, Thought, and Reality, Selected Writings of Benjamin Lee

Whorf, edited and with an Introduction by John B. Carroll;
Foreword by Stuart Chase; February, 1956.

The Terms of Trade, A European Case Study, by Charles P.
Kindleberger, February, 1956.

The Theory and Technique of Ship Design, by George C. Manning,
March, 1956.
The volume Spheroidal Wave Functions, consisting as it does princi-

pally of tables of numbers supplied by the Whirlwind computer,
presented interesting problems in manufacturing technique. A new
method of transparent overlays to supply column rulings in the
tables was successfully developed.

The volume of papers by the late Benjamin Lee Whorf was
initiated by the Press. It has had world-wide response already and
promises to be of lasting influence in linguistics.

During the year appeared Japanese translations of Applied Elec-
tronics, second edition, by Truman S. Gray; The Dollar Shortage by
Charles P. Kindleberger, and Methods of Operations Research by Philip
M. Morse and George E. Kimball; a Spanish translation of Applied
Electronics, second edition; and Urdu and Arabic translations of
Nine Soviet Portraits by Raymond A. Bauer.

F. G. FAssErr, JR.
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PLACEMENT OFFICERS

In the interests of uniformity of policy and simplification of
records and operation, the Placement Offices were joined as of July,
1956, with Professor James G. Kelso as Placement Officer and Mrs.
Evelyn B. Yates as Associate Placement Officer.

STUDENT PLACEMENT

The abnormally high demand of industry for technically and
scientifically trained personnel has resulted in full utilization of the
facilities at the Student Placement Bureau during the past year.
The pressure of this demand has caused keen competition among
companies for the graduating students; nearly all available men
were placed before graduation.

Since October, 1955, 437 separate recruiting agencies have
scheduled 743 interviewing dates at the Institute. If divisions and
subsidiaries of interviewing companies were to be counted, the
number of groups interviewing on the campus would be well over
800. This employment activity brought 822 company representatives
to M.I.T., where they conducted 7,119 student interviews. This is
an average of eight interviews for each student using the Placement
Bureau and represents a 20 per cent increase over last year's number.
In addition to the formal recruitment interviews, 286 companies
asked students to apply for positions by letter.

The results of placement activity for 1955-56 graduates are
summarized in this table:

Professional
S.B. S.M. Degree Sc.D. and Ph.D. Total

Civilian Employment 50% 48% 28% 78% 52% (724)
Graduate Study 29 16 15 .06 21 (300)
Armed Forces .04 15 51 .04 .09 (132)
Foreign Students .04 11 .03 .05 .07 (93)
Government Service .02 .04 .05 .03 (42)
Not yet reported 11 .06 .03 .02 .08 (118)

(1409)

Starting salaries for candidates at all degree levels continued
to spiral rapidly, averaging a 10 per cent increase over last year's
rates. The current starting salaries for Bachelor of Science degree
graduates averaged $427.00 per month; for Master of Science degree
graduates $490.00 per month; and for those with Doctor's degrees,326
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$675.00 per month. Premiums for working schedules beyond 40 hours
per week, graduate study assistance, free furniture moving, and
cost-of-living extras now seem to be attractions offered almost
universally by industry to the new graduates; cash bonuses were
included in isolated instances. This increase in starting salaries has
disturbed morale of presently employed graduates of previous years,
whose advancement schedules have not kept pace. There was slight
variance in salaries offered graduates in the different courses; the
aeronautical and electronic industries paid the highest starting
salaries.

The current competition for technical personnel has resulted in
the modification of many long-term recruiting practices. This year
129 companies, as contrasted to ninety a year ago, visited the campus
during both fall and spring semesters. This increase of 43 per cent
reflects the trend for companies to spread their recruiting efforts
into a year-around activity rather than one concentrated in the
spring months. The manpower shortage has caused many of the
larger employers to relax their standards of selectivity. Except for
strictly technical positions the trend has been to regard the man and
his record, regardless of his major subject. Low grades and vagueness
of purpose are no longer proven handicaps. There has been a very
significant increase in the number of companies, particularly the
smaller ones, who now offer training courses of six months' to three
years' duration in production and administrative management.
The most encouraging sign of the times has been the widespread
offering of professional summer work programs to undergraduates
as inducement for employment after graduation. Virtually every
company recruiting on campus this year was prepared to offer such
opportunities, at least on a limited scale. There was also a definite
increase of employment possibilities for women in manufacturing
concerns this year.

The most serious need in placement is for better guidance to
students concerning job possibilities. More openings are needed for
foreign students, who are increasingly anxious for practical training
in American industry before they return to their native lands.

ALUMNI PLACEMENT

In thinking back over the past year in the Alumni Placement
Bureau, the words 'pressure' and 'responsibility' seem the best ones
to describe it. The pressure, friendly but persistent, has come from 327
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industry; the feeling of responsibility has been toward the men on
our active list.

With 700 more positions than have been listed with us in any
previous year, and with the smallest number of 'available' men, this
office has been forced to modify its policy of service to industry and
emphasize more than before a service to men. Industry has wanted
'every name it could get.' To protect men from utter confusion,
we have had to continue to recommend selectively. Even so men
have repeatedly written to us, as did a young Course IX-B 1954
graduate who after his release from military service was looking
for his first industrial position. He said, "Although I have not yet
accepted a job, I have made more contacts than I can handle, and I
would appreciate it if you would stop giving out my record." Two
weeks later he sent in a final report: "Your efforts were so effective
that I was contacted by forty-one companies. Of these forty-one,
I visited eleven and received offers from nine. The starting salaries
ranged from $5,000 to $7,500 per year. I have accepted an offer
from -- ."

These two quotations pretty well tell the story of the past year and
show that when we say that we have protected men by being
selective, the word has, of necessity, been loosely used.

Over the years we have built up close relations with a great variety
of organizations. Forty-six per cent of our requests for manpower
come to us by personal visits or letters from the top executives of
companies. We cannot send them away with no 'leads' at all, but
because of this we have spent many hours warning men that they will
be inundated, requesting their courteous cooperation, and trying
to help them work out a program which will lead to a wise choice of
position from the many possibilities presented to them.

A conservative estimate is that 85 per cent of the men who
registered with the office this year received from one to ten offers.
That we have counted only 163 placements is due to two factors:
a large group received promotions and decided not to change posi-
tions after all, and others went to companies recommended to them
by friends or relatives. It has become routine practice in many
businesses to give a new man, as his first assignment, one month of
active recruiting among every friend, acquaintance, or classmate he
can locate.328
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It is interesting to go back ten years to compare this year with

1946. Then, too, the pressure was enormous. In that year 1,527 men,
most of them World War II veterans, crowded into the office. That
year we listed 2,831 jobs or 1.8 jobs per man compared to the 6.5 jobs
per man this year. We have not counted how many companies came
to us for men in 1946, but in 1956 a total of 883 private companies and
30 government agencies came after our 722 men-or 1.26 companies
to every man!

Alumni Placement Office Figures

Number ofjobs
Men who went on available list
Placements

July, 1955-June, 1956 July, 1954-June, 1955
4763 3624
722 912
163 159

329





PRINCIPAL HONORS AND AWARDS TO THE STAFF

ADMINISTRATION

JOHN E. BURCHARD
President, American Academy of Arts and Sciences. Member of
the Board of Trustees and the Executive Committee; Chairman
of the Education Committee, Mount Holyoke College.
Chairman of the Academic Advisory Board, United States
Merchant Marine Academy (Kings Point, N.Y.)

BEVERLY DUDLEY
Certificate of Special Recognition of the American Alumni
Council.
Member of the Executive Committee, Boston Section, Institute of
Radio Engineers.
General Chairman, New England Radio-Electronics Meeting
(1956).

HAROLD L. HAZEN
Chairman of the Education Committee, Engineer's Council for
Professional Development.
Trustee, Robert College (Istanbul). 331



Massachusetts Institute of Technology

ROBERT E. HEWES
Member of the Executive Committee, American Association of
Collegiate Registrars and Admissions Officers.

ERNEST H. HUNTRESS
Member of the Board, Massachusetts Advisory Committee on
Scientific, Engineering, and Other Specialized Personnel.

JAMES R. KILLIAN, JR.
Honorary Degrees of Doctor of Laws; Tufts University, Uni-
versity of California, and Amherst College.

WILLIAM N. LOCKE
Honorary Member, Sigma Xi.
Chevalier de la IAgion d'Honneur.

JOHN I. MATTILL
Chairman of the Public Relations Committee, American Society
for Engineering Education.

C. RICHARD SODERBERG
Exceptional Service Award of the Department of the Air Force.

B. ALDEN THRESHER
Vice-Chairman, College Entrance Examination Board.
Chairman of the Executive Committee, College Entrance Exami-
nation Board.

FRANK M. VERZUH
Chairman, Eastern Joint Computer Conference (1955).
Chairman of the Information Data Processing Committee, Ameri-
can Institute of Electrical Engineers.
Chairman of the Numerical Methods and Applications Section,
Association for Computing Machinery.

DEPARTMENT OF AERONAUTICAL ENGINEERING

HOLT ASHLEY
Selected by the Boston Junior Chamber of Commerce as "one of
the outstanding young men of 1955."

RAYMOND L. BISPLINGHOFF
Nineteenth Wright Brothers Lecturer for the Institute of the
Aeronautical Sciences.

CHARLES S. DRAPER
Distinguished Public Service Award of the United States Navy.

EARL W. ERICKSON
First Prize in the Essay Contest, Engineering Societies of New
England.

MORTON FINSTON
Chairman of the Membership Committee, New England Section,
American Rocket Society.
Chairman of the 1955 Annual Meeting, American Rocket Society
and American Society of Mechanical Engineers.332
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ROBERT L. HALFMAN
Chairman of the Boston Section, Institute of the Aeronautical
Sciences.

JOHN R. MARKHAM
Exceptional Service Award of the United States Air Force.

RENE H. MILLER
Secretary, American Helicopter Society.

ROBERT K. MUELLER
Lecturer for the Advisory Group for Aeronautical Research and
Development (a division of N.A.T.O.) in seven N.A.T.O.
countries.

H. GUTFORD STEVER
Chief Scientist, United States Air Force.
Chairman of the Ballistic Missiles Defense Committee, United
States Air Force Scientific Advisory Board.
Chairman of the Science Symposium, Air Research and Develop-
ment Command.

DEPARTMENT OF AIR SCIENCE

LIEUTENANT COLONEL SIDNEY F. WOGAN
Distinguished Military Service Medal of the Republic of Korea.

DEPARTMENT OF ARCHITECTURE

EDUARDO CATALANO
Honor Award and Special Commendation of the North Carolina
Chapter, American Institute of Architects, for a house in Raleigh.
First Prize in the National Porcelain Enamel Design Competi-
tion, for an elementary school in Raleigh, N.C. (Co-architect:
Horacio Caminos).

DEPARTMENT OF BIOLOGY

CHARLES H. BLAKE
Fulbright Award for study in Jamaica.

JOHN M. BUCHANAN
Member of the Medical Fellowship Board, National Research
Council.
Honorary Member, La Asociacion Venezolana para el Avance
de la Ciencia.
Chairman of the Session on Purine Metabolism, Federation Meet-
ings of the American Society of Biological Chemists.
Visiting Lecturer, Southeastern Local Sections, American Chemi-
cal Society.
Visiting Lecturer, International Symposium on "The Leukemias,
Etiology and Pathophysiology" (Detroit).
Visiting Lecturer, International Symposium on "The Chemistry
and Biology of Purines" (London). 333
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IRWIN W. SIZER
Honorary Chairman of the Section on Respiratory Enzymes,
International Congress of Biochemistry (Brussels).

CENTER FOR INTERNATIONAL STUDIES

DANIEL LERNER
Scientific Director, Institut d'Etudes Europeennes.
Chairman of the Committee on International Polling, World
Association for Public Opinion Research.
Chairman of the World Association for Public Opinion Research
Delegation to the U.N.E.S.C.O. Conference on "Comparability
in Cross-National Research."

DEPARTMENT OF CHEMICAL ENGINEERING

MANSON BENEDICT
Member, National Academy of Sciences.

HOYT C. HOTTEL
Chairman of the Committee on Fire Research, National Academy
of Science-National Research Council.

ALAN S. MICHAELS
Preceptor, United Engineers and Constructors, Inc.

THOMAS H. PIGFORD
Selected by the Boston Junior Chamber of Commerce as "one of
the outstanding young men of 1955."

WALTER G. WHITMAN
Honorary Degrees of Doctor of Science: University of Pennsyl-
vania, Centre College (Kentucky).
Science and Engineering Award of the Federation of Engineering
Societies, Drexel Institute of Technology.

GLENN C. WILLIAMS
Chairman, Sixth International Symposium on Combustion.

DEPARTMENT OF CHEMISTRY

ISADORE AMDUR
Fellowship, John Simon Guggenheim Memorial Foundation.

FREDERICK G. KEYES
Semi-Centennial Award of the University of Rhode Island.

NICHOLAS A. MILAS
Visiting Lecturer, University of Barcelona (Spain) and University
of Marseilles (France).

LOCKHART B. ROGERS
Fellow, American Academy of Arts and Sciences.

RALPH C. YOUNG
Testimonial of the Advisory Committee to the Office of Ordnance
Research, National Academy of Science-National Research
Council.334
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DEPARTMENT OF CIVIL AND SANITARY ENGINEERING

JOHN M. BIGGS
Moisseif Award of the American Society of Civil Engineers.
Chairman of the Committee on Wind Forces, American Society
of Civil Engineers.
Vice-Chairman of the Structural Section, Boston Society of
Civil Engineers.

ALEXANDER J. BONE
Chairman of the Surveying and Mapping Section, Boston Society
of Civil Engineers.

JAMES W. DAILY
Chairman of the Executive Committee, Hydraulic Division,
American Society of Mechanical Engineers.

ALBERT G. H. DIETZ
Desmond Fitzgerald Award of the Boston Society of Civil
Engineers.

ROLF ELIASSEN
Chairman of the Publications Committee, Federation of Sewage
and Industrial Wastes Association.
Chairman of the Committee on Corrosion Research, American
Water Works Association.
Member of the National Advisory Health Council, United States
Public Health Service.
Member of the National Board of Consultants, Office of the
Surgeon General, United States Air Force.
Chairman of the Committee on the Recognition of Specialties in
Engineering, Engineers' Joint Council.

ROBERT J. HANSEN
Clerk for the Construction Section, Boston Society of Civil
Engineers.

DONALD R. F. HARLEMAN
Hydraulics Section Award of the Boston Society of Civil
Engineers.

ARTHUR T. IPPEN
Vice-President, International Association for Hydraulic Research.
Member of the Executive Committee, Hydraulics Division,
American Society of Civil Engineers.

ROSS E. McKINNET
Chairman of the Publications Committee, Sanitary Engineering
Division, American Society of Civil Engineers.

CHARLES H. NORRIS
Program Chairman of the Massachusetts Section, American
Society of Civil Engineers.

CLAIR N. SAWYER
Chairman, Gordon Research Conference on Stream Sanitation.
First Vice-President, New England Sewage and Industrial Wastes
Association. 335
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JOHN B. WILBUR
Member of the Council, Engineering Societies of New England.

DEPARTMENT OF ECONOMICS

MORRIS A. ADELMAN
Fellow, American Academy of Arts and Sciences.
Director, Society of Business Advisory Professions.

WARREN G. BENNIS
Associate Editor, Social Problems.

EDGAR C. BROWN
Faculty Research Fellowship, Ford Foundation.

HAROLD A. FREEMAN
Fellow, American Academy of Arts and Sciences.

CHARLES P. KINDLEBERGER
Member of the Board of Editors, American Economic Review.

ITHIEL deSOLA POOL
Guest Editor, The Public Opinion Quarterly.
Chairman of the Biennial Meeting, World Association for Public
Opinion Research.

LUCIAN W. PTE
Director, Inter-University Summer Seminar on "Westernized
Elites in Asia," Social Science Research Council.

ROBERT M. SOLOW
Fellow, American Academy of Arts and Sciences.

DEPARTMENT OF ELECTRICAL ENGINEERING

RICHARD B. ADLER
Premium Award of the Royal Aeronautical Society (London).

LEO L. BERANEK
First Chairman of the Acoustical Standards Board, American
Standards Association.
Honorary Member, Audio Engineering Society.
Chairman of the Student Membership Committee, Acoustical
Society of America.
Vice-Chairman of the Editorial Board, Journal of Noise Control.

EUGENE W. BOEHNE
Fellow, American Institute of Electrical Engineers.

RICHARD H. BOLT
Deputy Chairman of the Committee on Hearing and Bioacoustics,
National Research Council.
President, International Commission on Acoustics.
Chairman of the Committee on Submarine Noise, National
Research Council.

GORDON S. BROWN
Visiting Mackay Professor of Electrical Engineering, University
of California.336
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HAROLD E. EDGERTON
Progress Medal Award of the Photographic Society of America.
Seventy-Fifth Anniversary Citation of the Photographic Society
of America.
Fellow, American Academy of Arts and Sciences.
Fellow, Institute of Radio Engineers.
Honorary Member, Society of Photographic Engineers.
Member of the Board of Editors, Society of Photographic
Engineers.

TRUMAN S. GRAY
Fellow, American Institute of Electrical Engineers.
Secretary of the Group Subcommittee on Nucleonic and Radia-
tion Instruments; Chairman of the Subcommittee on Organiza-
tion; Vice-Chairman of the Group Subcommittee on General
Activities for the Committee on Instruments and Measurements,
American Institute of Electrical Engineers.

ERNST A. GUILLEMIN
Guest Lecturer, Applied Physics Laboratory, Johns Hopkins
University.

HERMANN A. HAUS
Chairman of the Committee of the Task Group on Noise, Institute
of Radio Engineers.

DAVID A. HUFFMAN
Levy Medal of the Franklin Institute.

THOMAS F. JONES, JR.
Member of the Executive Committee and Chairman of the Edu-
cational Subcommittee, Region I, Institute of Radio Engineers.
Member of the Executive Committee and Chairman of the
Student Activities Committee, Boston Section, Institute of Radio
Engineers.
Chairman of the Student Activities Committee, New England
Radio Engineering Meeting.

ALEXANDER KUSKO
Chairman of the Subcommittee on Thermal Ratings of Airborne
Apparatus, Blast-Cooling Group, American Institute of Electrical
Engineers.

OSMAN K. MA WARDI
Chairman of the Committee on Impedance Standards (American
Standards Association), Acoustical Society of America.

J. FRANCIS REINTJES
Vice-Chairman of the Subcommittee on Electronic Circuits and
Systems, American Institute of Electrical Engineers.

WALTER A. ROSENBLITH
Fellow, Acoustical Society of America.
Chairman of the Committee on Hearing and Bioacoustics,
National Research Council.
Consultant to the Committee on Conservation of Hearing and to
the Subcommittee on Noise in Industry, American Academy of 337
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Ophthalmology and Otolaryngology.
Member of the Planning Committee and Chairman of the Sub-
committee on Information Services, Second International Con-
gress on Acoustics.
Chairman of the Panel on Convergent Fields, National Academy
of Science-National Research Council.

CLAUDE E. SHAjV¥ON
Fellow, Institute of Radio Engineers.
Member, National Academy of Sciences.
Stuart Ballantine Medal of the Franklin Institute.

KENNETH N. STEVENS
Fellow, Acoustical Society of America.
Chairman of the Speech Communication Committee, Acoustical
Society of America.

JOHNI G. TRUMP
Participant, Eighth International Congress of Radiology (Mexico
City).

ALBERT B. VAN REaNNES
Chairman of the Professional Group on Nuclear Science, Boston
Section, Institute of Radio Engineers.

JEROME B. WIESNER
Chairman of Commission VI, International Scientific and Radio
Union.
Chairman of the Technical Advisory Committee, American
Foundation for the Blind.
Chairman of the Joint Technical Subcommittee on Scatter,
Institute of Radio Engineers-Radio Electronics Television
Manufacturers Association.
Editor, Proceedings of the Institute qf Radio Engineers.

KARL L. WILDES
Vice-Chairman, Members for Life Committee, American Insti-
tute of Electrical Engineers.

DEPARTMENT OF FOOD TECHNOLOGY

CECIL G. DUNN
Commanding Officer, 1001st Army Reserve Research and
Development Group.
President, Boston Bacteriological Club.

SAMUEL A. GOLDBLITH
Chairman of the Northeast Section, Institute of Food Tech-
nologists.

ROBERTS. HARRIS
Medal of the Order of Carlos Finlay (Government of Cuba).

BERNARD E. PROCTOR
Nicholas Appert Award of the Institute of Food Technologists.338
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DEPARTMENT OF GEOLOGY AND GEOPHYSICS

PATRICK M. HURLEY
Vice-President of the Section on Tectonophysics, American Geo-
physical Union.

ROLAND D. PARKS
Member of the Mining, Geological and Metallurgical Institute
of India.

ROBERT R. SHROCK
President, Society of Economic Paleontologists and Mineralogists.

SECTION OF GRAPHICS

DOUGLAS P. ADAMS
Visiting Lecturer in Engineering Sciences, Harvard University.

DEPARTMENT OF HUMANITIES

CARVEL COLLINS
Director, College English Association.
Visiting Professor, Salzburg Seminar in American Studies
(Austria).
Visiting Professor, Universit6 d'Aix-Marseille (Nice, France).

GIORGIO D. de SANTILLANA
Fellow, American Academy of Arts and Sciences.

KARL W. DEUTSCH
Fellow, Center for Advanced Study in the Behavioral Sciences
(Stanford, Calif.).
Associate, Columbia University Faculty Seminar on Organization.
Consultant, Center for Research on World Political Institutions,
Princeton University.

BRISON D. GOOCH
Carnegie Internship in General Education.
Special Fellow, Belgian American Educational Foundation
(Brussels).

ROBERTE. MacMASTER
Research Fellowship for study at the Russian Research Center,
Harvard University.

THOMAS H. D. MAHONEY
First Vice-President, American Catholic Historical Association.
Trustee, Massachusetts State Library.

JOHNi B. RAE
Member of the Editorial Board, Explorations in Entrepreneurial
History.

SCHOOL OF INDUSTRIAL MANAGEMENT

BILLY E. GOETZ
Secretary-Treasurer, Academy of Management. 339



Massachusetts Institute of Technology

HERBERT F. GOODWL
Gilbreth Medal of the Society for the Advancement of Manage-
ment.
Director of the Boston Chapter, American Institute of Industrial
Engineers.

THOMAS M. HILL
Visiting Lecturer, University of Leeds (England).

IAVGO LVGENOHL
Member, American Psychological Association.

LEO B. MOORE
Member of the Board of Directors, Standards Engineers Society.

ALBERT H. RUBENSTELV
Secretary of the Professional Group on Engineering Management,
Boston Chapter, Institute of Radio Engineers.
Program Chairman for Annual Meetings, Society for Applied
Anthropology.

EIRWIV H. SCHELL
Fellow, American Society of Mechanical Engineers.

LIBRARY

IRMAI . J7OHIVSO.\V
Exchange Librarian, University of Edinburgh (Scotland).

NA TA LIE V. .NICHOLSO.N
Chairman of the Science-Technology Group, Boston Chapter,
Special Libraries Association.

DEPARTMENT OF MATHEMATICS

W1ILLIAM! T. MARTI,
Trustee, American Mathematical Society.

ERIC REISSNER
Clemens Herschel Award of the Boston Society of Civil Engineers.

(;EORGE W. WHITEHEAD
Fellowship, John Simon Guggenheim Memorial Foundation.
Fulbright Research Scholar.

DEPARTMENT OF MECHANICAL ENGINEERING

THOMAS P. GOODMA.V
Fellowship, John Simon Guggenheim Memorial Foundation.
Fulbright Award for Advanced Research in Germany.
Honors Award of the Instruments and Regulators Division,
American Society of Mechanical Engineers.

70SEPH H. KEEN•AN
Delegate, Fifth International Steam Tables Conference (London).

.ISCHER H. SHAPIRO
Akroyd Stuart Memorial Lecturer, University of Nottingham
(England).340
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MILTON C. SHAW
George Westinghouse Award of the American Society for Engi-
neering Education.
Fellowship, John Simon Guggenheim Memorial Foundation.

CHARLES F. TA YLOR
National Lecturer, American Society of Mechanical Engineers.

MEDICAL DEPARTMENT

JAMES M. FAULKNER
Member, National Board of Medical Examiners.

DEPARTMENT OF METALLURGY

B. L. A VERBACH
American Society for Metals Visiting Lectureship, University
of Pennsylvania.

MICHAEL B. BEVER
Co-Chairman of the Education Committee, Institute of Metals
Division, American Institute of Mining, Metallurgical and
Petroleum Engineers.
Chairman of the Committee on Educational Statistics, American
Society of Metals Foundation for Education and Research.
Fellow, American Academy of Arts and Sciences.

MORRIS COHEN
American Society for Metals Visiting Lectureship, University
of Notre Dame.
Member of the Council, British Institute of Metals.

PHILIP L. deBRUrN
Secretary-Treasurer of the Boston Section, American Institute
of Mining, Metallurgical and Petroleum Engineers.

GEORGE ECONOMOS
Chairman of the Ferrites Section, American Society for Testing
Materials.

JOHJN F. ELLIOTT
Frank L. Toy Award of the Pittsburgh Chapter, American Insti-
tute of Mining, Metallurgical and Petroleum Engineers.
Conference Award of the National Open Hearth Conference,
American Institute of Mining, Metallurgical and Petroleum
Engineers.

WILLIAM D. KIVGERT
Secretary of the Basic Science Division, American Ceramic
Society.

FREDERICK H. NORTON
Counselor of the New England Section, American Ceramic
Society.

HOWARD F. TAYLOR
American Brake Shoe Professorship. 341
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CARL WAGNER
Fellow, New York Academy of Sciences.

DEPARTMENT OF METEOROLOGY

7JAMES M. ALrSTIN
Chairman of the Committee on Publications, American Meteor-
ological Society.

HEANR G. HOUGHTOA
Secretary, American Meteorological Society.

I7CTOR P. STARR
Fellow, American Academy of Arts and Sciences.

DEPARTMENT OF NAVAL ARCHITECTURE AND MARINE ENGINEERING

S. CURTIS POWELL
Member of the Executive Committee and the Council; Chairman
of the Committee on Sections, Society of Naval Architects and
Marine Engineers.

DEPARTMENT OF PHYSICS

SANBORN C. BROWN
Catedritico Visitante, University of Puerto Rico.
Chairman of the Rumford Committee, American Academy of
Arts and Sciences.
Chairman of the Apparatus Committee, American Association
of Physics Teachers.

WILLIAM W. BUECHNjER
Visiting Professor, University of Mexico.

BERNARD T. FELD
Fellow, American Academy of Arts and Sciences.

ALBERT G. HILL
Distinguished Civilian Service Award of the United States
Air Force.
Distinguished Service Award .of the Army Ordnance Society.

PHILIP M. MORSE
Member, National Academy of Sciences.
Trustee, Institute for Defense Analysis.

WAYNE B. NOTTINGHAM
Fellow, Institute of Radio Engineers.

FELIX M. H. VILLARS
Fellowship, John Simon Guggenheim Memorial Foundation.

VICTOR F. WEISSKOPF
Max-Planck Medal for Physics of the German Physical Society.

JERROLD R. ZACHARIAS
Certificate of Appreciation of the United States Department
of Defense.342
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DIVISION OF INDUSTRIAL COOPERATION

JOHN F. FRAZER
Chairman of the Membership Committee, Professional Group on
Nuclear Science, Boston Chapter, Institute of Radio Engineers.

DONALD L. GUERNSEY
President of the Analytical Group, Northeastern Section, Ameri-
can Chemical Society.

JOHN A. KESSLER
Fellow, Acoustical Society of America.
Secretary, Second International Congress on Acoustics.

WILLIAM H. PINSON, JR.
Instructor, National Science .Foundation Institute on Astronomy.
Member of the Advisory Council, Institute on Religion in an Age
of Science.

DAVID C. PRIDMORE-BROWN
Imperial Chemical Industries Fellowship for work at the Univer-
sity of Manchester (England).

EGONS TONS
Asphalt Institute Fellowship for study at Purdue University.

JOHNl E. WARD
Chairman of the Technical Committee on Feedback Control
Systems, Institute of Radio Engineers.

DIVISION OF DEFENSE LABORATORIES

DOUGLAS L. BROOKS
Fellow, Operations Research Society of America.

DAVID R. BROWN
Vice-Chairman of the Committee on Electronic Computers,
Institute of Radio Engineers.

WILLIAM R. DICKSON
Award of the American Society of Military Engineers, as the
outstanding student in the Corps of Engineers, R.O.T.C. (1955).

STEPHEN H. DODD, JR.
Secretary of the Committee on Computing Devices, American
Institute of Electrical Engineers.

JOHN L. DOWNING
Student Award of the Philadelphia Section, Institute of Radio
Engineers.

ERNST L. MARTIN
Secretary, Operations Research Society of America.

DAVID L. FALKOFF
Associate Editor, American Journal of Physics.

MITCHELL M. HANNOOSH
Vice-Chairman of the Fort Wayne (Indiana) Section, American
Society of Mechanical Engineers. 343
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FRANK E. HEART
Vice-President of the Professional Group on Electronic Com-
puters, Boston Chapter, Institute of Radio Engineers.

HAROLD L. KASNITZ
Member of the Board of Directors, Boston Section, American
Rocket Society.

ELAINE H. KEITH
Treasurer of the Boston Section, Society of Women Engineers.

ROGER MANASSE
Fellowship, Solar Energy Commission.

EUGENE W. PIKE
Fellow, American Statistical Association.

NEAL PIKE
Hannibal C. Ford Fellowship for study at Cornell University.
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PUBLICATIONS FROM THE INSTITUTE

PERIODICAL PUBLICATIONS, BOOKS AND REVIEWS BY THE STAFF,
JULY 1, 1955-JUNE 30, 1956*

DEPARTMENT OF AERONAUTICAL ENGINEERING

ASHLEY, HOLT and G. ZARTARIAN. Piston Theory-A New
Aerodynamic Tool for the Aeroelastician. Inst. Aero. Sci. Preprint
610,1956.

BISPLINGHOFF, RAYMOND L., H. ASHLEY and R. L.
HALFMAN. Aeroelasticity. Cambridge, Mass., Addison-Wesley
Pub. Co., 1955.

BISPLINGHOFF, RAYMOND L. Some Structural and Aeroelastic
Considerations of High Speed Flight. J. Aere. Sci. 23, pp. 289-
330, April, 1956.

DRAPER, CHARLES S., W. McKAT and S. LEES. Instrument Engi-
neering, Vol. III, Part 1. N.Y., McGraw-Hill, 1955.

*For reprints of periodical publications and reviews, consuttt the author; for copies of books,
consult the publishers or a retail bookseller. This compilation has been prepared under the
direction of Miss Eleanor Bartlett, Special Collections and Gifts Librarian. 345
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DRAPER, CHARLES S., W. WRIGLEY and L. R. GROHE. The
Floating Integrating Gyro and Its Applications to Geometrical
Stabilization Problems on Moving Bases. Sherman M. Fairchild
Fund Paper FF-13, 1955.

DRAPER, CHARLES S. Flight Control. The 43rd Wilbur Wright
Memorial Lecture, London, England. Royal Aero. Soc. J. 59, pp.
449-478, July, 1955.

DRAPER, CHARLES S., W. WRIGLEY and L. R. GROHE. The
Floating Integrating Gyro and Its Application to Geometrical
Stabilization Problems on Moving Bases. Aero. Eng. Rev. 15,
pp. 46-62, June, 1956.

FINSTON, MORTON. A Thin Wedge in a Slightly Non-Uniform
Supersonic Flow. ,7. Math. & Phys. 34, pp. 328 334, January,
1956.

HALFMANJ, ROBERT L. and W. R. LAIDLAW. Experimental
Pressure Distributions on Oscillating Low Aspect Ratio Wings.
7. Aero. Sci. 23, pp. 117-124, February, 1956.

HAWTHORAE, WILLIAM R. and M. E. MAR7TIN. The Effect
of Density Gradient and Shear on the Flow Over a Hemisphere.
Royal Soc. London. Proc. A 232, pp. 184-195, 1955.

HAWTHORNE, WILLIAM R. and W. D. ARMSTRON.G. Rota-
tional Flow Through Cascades. Quarterly J. Mech. & Appl. Math.
8, pp. 266-292, September, 1955.

HA WTHOR.AE, WILLIAM R. The Growth of Secondary Circula-
tion in Frictionless Flow. Cambridge Phil. Soc. Proc. 51, pp. 737
743, October, 1955.

HA WTHORNE, WILLIAM R. and G. de V. DAVIS. Calculating
Gas-Turbine Performance: Rapid Method for Finding Condi-
tions of Optimum Efficiency. Engineering 181, pp. 361 365,
Mav 18, 1956.

HOFFMAINA, MYRON A., A. J. NA VOT and Y. T. LI. Programmed
Cruise Control for Turbojet Aircraft. Inst. Aero. Sci. Preprint 603,
1956.

HUNSAKER, JEROME C. U.S. National Advisory Committee for
Aeronautics. Annual Report. Washington, D.C. Govt. Print.
Office, 1955.

HUNSAKER, JEROME C. National Advisory Committee for Aero-
nautics: Forty Years of Research. Sperryscope 13, No. 11, pp. 4 8;
No. 12, pp. 20-24, 1955 1956.

HUASAKER, JEROME C. Social Aspects of Aeronautics. (In
Eighth International Congress on Theoretical and Applied Mechanics
Proc. Vol. 2, 1956.)346
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LEES, SIDNET. A Method of Estimating Dynamic Characteristics
of Physical Systems. (In Frequency Response, edited by R. Olden-
burger. N.Y., Macmillan, 1956.)

LEES, SIDNEr and J. O. HOUGEN. Determination of Pneumatic
Controller Characteristics by Frequency Response. Ind. Eng.
Chem. 48, pp. 1053-1063, June, 1956.

LEES, SIDAET and J,7. O. HOUGEN. Pulse Testing a Model Heat
Exchange Process. Ind. Eng. Chem. 48, pp. 1064-1068, June, 1956.

LI, rAO T. Stabilization of Low Frequency Oscillations of Liquid
Propellant Rockets with Fuel Line Stabilizer. Jet Propulsion 26,
pp. 26-33 ff., January, 1956.

MAR, JAMES W. and L. A. SCHMIT. Some Structural Penalties
Associated with Thermal Flight. A.S.M.E. Preprint 56 AV-9,
1956.

MAR, JAMES W., T. H. H. PIAN and J. M. CALLIGEROS.
A Note on Methods for the Determination of Transient Stresses.
,7. Aero. Sci. 23, pp. 94-95, January, 1956.

MILLER, RENE H. Is the Helicopter Obsolete? Am. Helicopter Soc.
J. 2, pp. 20-23, April, 1956.

SANDORFF, PAUL E. and J. S. PRIGGE, Jr. Thermal Control
in a Space Vehicle. 7. Astronautics 3, pp. 4-8, Spring, 1956.

STEVER, H. GUrFORD, E. A. WITMER and W. HERRMANN.
The Growth of the Boundary Layer Behind a Shock Wave.
(A chapter in 50 Jahre Grenzschichtforschung, edited by W. Toll-
mien and H. G6rtler, Braunschweig, F. Vieweg & Sohn, 1955.)

STEVER, H. GUrFORD, J. T. VAN METER, E. E. LARRABEE,
J. BICKNELL and T. R. PARSONS. Modern Trends in Dy-
namic Stability Analysis and Experiment. AGARD AG18/P8
(Paper Presented at the Joint Session of the Flight Test Tech-
niques & Wind Tunnel & Model Testing Panels, June, 1955.)

STEVER, H. GUTFORD. Technical Military Superiority is Still
Needed. (In Gas Dynamics Symposium Proc. pp. 282-284, Evanston,
Ill., Northwestern Tech. Inst., 1955.)

STEVER, H. GUYTFORD. Future of Research for Government. (In
Annual Conference on the Administration of Research Proc. 9, pp. 96-98,
September, 1955.)

STEVER, H. GUYFORD. Science and the Military. Air Force 38,
pp. 74-75, October, 1955.

STEVER, H. GUYFORD. Electronics in Aviation. Aero. Eng. Rev.
15, pp. 57, 126, May, 1956.

TRILLING, LEON and R. H. HAKKINEN. The Calibration of the
Stanton Tube as a Skin Friction Meter. (In 50 Jahre Grenzschicht-

forschung, edited by W. Tollmien & H. G6rtler, Braunschweig,
F. Vieweg & Sohn, 1955.) 347
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TRILLING, LEON and E. E. COVERT. Quasi Steady Non Linear
Pitching Oscillations in Transonic Flight. J. Aero. Sci. 22,
pp. 617-627, September, 1955.

DEPARTMENT OF ARCHITECTURE

ANDERSON, LA WRENCE B., H. C. HOTTEL and A. WHILLIER.
Solar Heating Design Problems. (In Solar Energy Research, edited
by F. Daniels and J. A. Duffie. Madison,.Wisc. Univ. Wisconsin
Press, 1955.)

CATALANO, EDUARDO F. Most Talked-About House of the
Year. House & Home 8, pp. 94-101, August, 1955.

KEPES, GYORGT. Die Neue und Die Technische Landschaft. Der
Aufbau Wien 10, pp. 60-65, February-March, 1955.

KEPES, GYORGT. Art and Science. Art in America 43, pp. 34-49,
October, 1955.

KEPES, GYORGY. L'Art et la Science. Cimaise pp. 14 19, May,
1956.

DEPARTMENT OF BIOLOGY

BEAR, RICHARD S. Configuration of Collagen and Gelatin Mole-
cules in Condensed and Dispersed States. (In Soc. Exper. Biol.
(Gt. Brit.) Symposia 9, pp. 97-114, 1955.)

BEAR, RICHARD S. and C. C. SELBY. The Structure of Para-
mvosin Fibrils According to X-Ray Diffraction. J. Biophys. &
Biochem. Cytology 2, pp. 55-69, January 25, 1956.

BEAR, RICHARD S. and C. C. SELBY. The Structure of Actin-Rich
Filaments of Muscles According to X-Ray Diffraction. J. Biophys.
& Biochem. Cytology 2, pp. 71-85, January 25, 1956.

BEAR, RICHARD S. The Structure of Collagen Molecules and
Fibrils. J. Biophys. & Biochem. Cytology 2, pp. 363-368, May 25,
1956.

BLAKE, CHARLES H. Concerning Sizes of Bands. Eastern Bird
Banding Assoc. News 18, p. 41,July, 1955.

BLAKE, CHARLES H. Notes on the Eastern Purple Finch. Bird-
Banding 26, pp. 89-116, July, 1955.

BLAKE, CHARLES H. A Measure of the Effects of Hurricanes
Carol and Edna. Bird-Banding 26, p. 119, July, 1955.

BLAKE, CHARLES H. Celluloid Color Bands. Bird-Banding 26,
pp. 119--120, July, 1955.

BLAKE, CHARLES H. West Indies [Note on Program in Jamaica].
The Ring 5, p. 93, November, 1955.

BLAKE, CHARLES H. The Wings of Teratornis merriami. (In Inter-
national Ornithological Congress Proc. 11, pp. 261-263, December,
1955.)

BLAKE, CHARLES H. Weight Changes in Birds. Bird-Banding 27,
pp. 16-22, January, 1956.348
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BLAKE, CHARLES IH. The Topography of a Bird. Bird-Banding
27, pp. 22-31, January, 1956.

BLAKE, CHARLES H. Wing Length in the Black-capped Chick-
adee. Bird-Banding 27, p. 32, January, 1956.

BLAKE, CHARLES H. Leg Sizes and Band Sizes: Second Report.
Bird-Banding 27, pp. 76-82, April, 1956.

BUCHANAN, JOHN M. and E. D. KORN. Biosynthesis of the
Purines VI. Purification of Liver Nucleoside Phosphorylase and
Demonstration of Nucleoside Synthesis from 4-Amino-5-
Imidazolecarboxamide, Adenine and 2,6-Diaminopurine. J.
Biol. Chem. 217, pp. 183-191, November, 1955.

BUCHANAN, JOHN M., E. D. KORN, C. N. REMY and H. C.
WASILEJKO. Biosynthesis of the Purines VII. Synthesis of
Nucleotides from Bases by Partially Purified Enzymes. J. Biol.
Chem. 217, pp. 875-883, December, 1955.

BUCHANAN, JOHN M., C. N. REMY and W. T. REMr. Bio-
synthesis of the Purines VIII. Enzymatic Synthesis and Utili-
zation of a-5-Phosphoribosylpyrophosphate. J. Biol. Chem. 217,
pp. 885-895, December, 1955.

BUCHANAN, JOHN M., J. C. SONNE and L LIN. Biosynthesis
of the Purines IX. Precursors of the Nitrogen Atoms of the
Purine Ring. J. Biol. Chem. 220, pp. 369-378; May, 1956.

FELLIG, JOSEF. Specificity and Mode of Action of Rattlesnake
Venom Adenosinetriphosphatase. Am. Chem. Soc. J. 77, pp. 4419-
4420, August 20, 1955.

FLAKS, JOEL G. and L. WARREN. Single-carbon Transfer Reac-
tions and Purine Biosynthesis. Federation Proc. 15, p. 379,
March, 1956.

GEREN, BETTT B. and F. O. SCHMITT. Electron Microscope
Studies of the Schwann Cell and Its Constituents with Particular
Reference to Their Relation to the Axon. (In Symposium on Fine
Structure of Cells pp. 251-260, The Netherlands, Noordhoff, 1956.)

GOULD, BERNARD S. and H. SHWACHMAN. Studies in Cystic
Fibrosis. Plasma Proline in Pancreatic Insufficiency. J. Diseases
of Children 91, p. 584 ff.,June, 1956.

HALL, CECIL E. The Electron Microscope in Education. RCA Sci.
Instr. News 1, pp. 4-5, October, 1955.

HARTMAN, STANDISH C. Phosphorolysis of Glycinamide
Ribotide. Federation Prdc. 15, p. 269, March, 1956.

JENERICK, HOWARD P. The Relations Between Prepotential,
Resting Potential and Latent Period in Frog Muscle Fibers.
J. Gen. Physiol. 39, pp. 773-787, May 20, 1956.

LEVENBERG, BRUCE and J. M. BUCHANAN. Formylglycina-
midine Ribotide and 5-Aminoimidazole Ribotide-Intermedi-
ates in the Biosynthesis of Inosinic Acid de novo. Am. Chem. Soc. J.
78, pp. 504-505, January 20, 1956. 349
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LEVENBERG, BRUCE and I. MELNICK. Formylglycinamidine
Ribotide and 5-Aminoimidazole Ribotide-Intermediates in
Purine Biosynthesis. Federation Proc. 15, pp. 117-118, March,
1956.

LEVENBERG, BRUCE, S. C. HARTMAN and J. M. BUCHANAN.
Biosynthesis of the Purines X. Further Studies in vitro.on the
Metabolic Origin of Nitrogen Atoms 1 and 3 of the Purine Ring.
J. Biol. Chem. 220, pp. 379-390, May, 1956.

LEWIS, HERMAN W. Genetic Control of Tyrosinase Activity in
Drosophila melanogaster. Genetics 40, pp. 582-583, September, 1955.

LION, KURT S. Square law circuit. Electronics 28, pp. 192-202,
September, 1955.

LION, KURT S. and G. F. VAANDERSCHMIDT. Photographic
Effect of Counter Discharges. Optical Soc. Am. 7. 45, pp. 1024-
1027, December, 1955.

LION, KURT S. Image Intensification. The Technology Review 58,
p. 86, December, 1955.

LION, KURT S. A Mechanic-Electric Transducer. Rev. Sci. Instr.
27, pp. 222-225, April, 1956.

LUKENS, LEWISJ N and 7. M. BUCHANAA2. A New Intermediate
in Purine Biosynthesis. Federation Proc. 15, p. 305, March, 1956.

MAXFIELD, MYLES and R. W. HARTLEr, 7r. Two Proteins
Purified From Lobster Nerve Extract: Isolation and Physical
Chemical Characteristics. J. Biophys. & Biochem. Cytology 1,
pp,. 279-286, July, 1955.

MUNCK, ALLAN U. and 7. F. SCO TT. Ultraviolet Absorption of
Oxygen in Organic Solvents. Nature 177, p. 587, March 24, 1956.

SACKTOR, BERTRAM and R. C. SANBORN. The Effect of Tem-
perature on Oxidative Phosphorylation with Insect Flight
Muscle Mitochondria. J. Biophys. & Biochem. Cytology 2, pp. 105-
107, January 25, 1956.

SCHMITT, FRANCIS 0., J. GROSS and J. H. HIGHBERGER.
Tropocollagen and the Properties of Fibrous Collagen. Experi-
mental Cell Research Suppl. 3, pp. 326-334, 1955.

SCHMITT, FRANCIS 0., J. GROSS and J. H. HIGHBERGER.
States of Aggregation of Collagen. (In Soc. Exper. Biol. (Gt. Brit.)
Symposia 9, pp. 148-162, 1955.)

SCHMITT, FRANCIS 0. and B. B. GEREN. On the Significance
of the Schwann Cell in the Structure and Function of Peripheral
Nerve. Protoplasma 66, pp. 659-662, 1956.

SCHMITT, FRANCIS O. Chromosomes, Genes, and Macromole-
cular Systems. Nature 177, pp. 503-505, March 17, 1956.

SIZER, IR WIN W. and A. GIERER. The Hydrogen Ion in the
Enzymatic Oxidation and Reduction of DPN. Faraday Soc. Dis-
cussions 20, pp. 248-253, 1955.350
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SIZER, IRWIN W. and H. E. CARR. Mechanisms of Melano-
genesis. Am. _J. Physiol. 183, p. 602, December, 1955.

SIZER, IR WIN W. and R. S. GORDON. Ability of Sodium Sulfate
to Stimulate Growth of the Chicken. Science 122, pp. 1270 1271,
December, 1955.

SIZER, IR WIN W. and W. T. JENKINS. Transamination of Cer-
tain Aliphatic Amino Acids by an Enzyme from Chicken Liver.
Federation Proc. 15, p. 921, March, 1956.

SIZER, IRWIN W. and A. J. GROSS. Oxidation of Tryamine and
Related Compounds by Peroxidase. (Abstract) (In International
Congress Biochem. Proc. 3, p. 29, August, 1955.)

WAUGH, DAVID F. and P. H. vonHIPPEL. Casein: Monomers and
Polymers. Am. Chem. Soc. J. 77, p. 4311, August 20, 1955.

WAUGH, DAVID F. andJ. F. CRIGLER, Jr. Use of the Carboxylic
Cation Exchange Resin IRC-50 in the Purification of Thyro-
tropic Hormone (TSH). Am. Chem. Soc. J. 77, p. 4407, August 20,
1955.

WAUGH, DAVID F. and M. A. FITZGERALD. Characterization
of a Heparin Cofactor Obtained from Bovine Plasma Fraction I.
Arch. Biochem. & Biphys. 58, pp. 431-452, October, 1955.

WAUGH, DAVID F. A Concept of the Three-Dimensional Struc-
ture of Insulin. (In Ciba Foundation Colloquia on Endocrin 9,
pp. 122-132, 1956.)

WAUGH, DAVID F. and M. A. FITZGERALD. Quantitative
Aspects of Anti-thrombin and Heparin in Plasma. Am. J.
Physiol. 184, pp. 627-639, March. 1956.

WAUGH, DA VID F. and D. A. TPHANTIS. Ultracentrifuge Char-
acterization by Direct Measurement of Activity. I. Theoretical.
II. Experimental. J. Phys. Chem. 60, pp. 623, 630, May, 1956.

DEPARTMENT OF CHEMICAL ENGINEERING

BADDOUR, RAYMOND F. and R. D. HAWTHORN. Chroma-
tographic Separation by Ion Exchange. Ind. Eng. Chem. 47, p. 2517,
December, 1955.

BENEDICT, MANSON. Survey of Heavy Water Production Proc-
esses. International Conference on the Peaceful Uses of Atomic Energy
Proc. 8, pp. 377-405, 1956.

COOKE, NORMANE. and T. K. SHERWOOD. The Effect of Pres-
sure on the Rate of Sublimation. International Congress of Refrigera-
tion Proc. 9, I, pp. 2-133-2-141, 1955-1956.

GILLILAND, EDWIN R. andR. R. HUGHES. Mass Transfer Inside
Drops in a Gas. Chem. Eng. Progress Symposium Series 51, pp. 101-120,
1955.

GILLILAND, EDWIN R. Fresh Water for the Future. Ind. Eng.
Chem. 47, p. 2410, December, 1955.
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HAUSER, ERNST A. The Morphology of a Sulfur-Vulcanizable
Rubber-Silicone Polymer. Rubber Age 77, pp. 73-76, April, 1955.

HAUSER, ERNST A. The Morphology of New Synthetic Elas-
tomers. Rubber Age 78, pp. 713-717, February, 1956.

HA USER, ERNST A. The Morphology of Synthetic Cis-Poly-
isoprene (Coral Rubber). Rubber Age 78, pp. 881-885, March,
1956.

HOTTEL, HOTT C., G. C. WILLIAMS and H. C. SIMPSON. Com-
bustion of Droplets of Heavy Liquid Fuels. (In Symposium (Inter-
national) on Combustion 5, pp. 101-129, N.Y., Reinhold Pub.
Corp., 1955.)

HOTTEL, HOYT C., G. C. WILLIAMS and others. Heterogeneous
Burning, a Panel Discussion. (In Symposium (International) on Com-
bustion 5, pp. 795-798, N.Y., Reinhold Pub. Corp., 1955.)

HOTTEL, HOTT C. and C. C. WILLIAMS, III. Transient Heat
Flow in Organic Materials Exposed to High Intensity Thermal
Radiation. Ind. Eng. Chem. 47, pp. 1136-43, June, 1955.

HOTTEL, HOTT C. The Prospects for Solar Energy Utilization.
(In Atomic Energy in Industry, Minutes of 3rd Annual Conference,
pp. 385-389, N.Y., National Industrial Conference Board, 1955.)

HOTTEL, HOTT C. Power Generation with Solar Energy. (In
Solar Energy Research, edited by F. Daniels and J. A. Duffie. Madi-
son, Wisc., Univ. Wisc. Press, 1955.)

HOTTEL, HOTT C. Residential Uses of Solar Energy. (In Applied
Solar Energy Research, by Stanford Research Institute. Phoenix,
Arizona. Association for Applied Solar Energy, 1956.)

LEWIS, WARREN K., E. R. GILLILAND and T. K. ROT. Produc-
tion of Pure Sulfur Dioxide Use of Iron Oxide in a Fluidized
Powder System. Indian Inst. Chem. Engrs. Trans. 7, Part 1, 1954
1955.

MERRILL, ED WARD W. Basic Problems in the Viscometry of Non-
Newtonian Fluids. Instrument Soc. Am. J. 2, pp. 462-465, October,
1955.

MERRILL, EDWARD W. Pseudoplastic Flow: Viscometry, Corre-
lations of Shear Stress vs. Shear Rate and Prediction of Laminar
Flow in Tubes. J. Colloid Sci. 11, pp. 1-14, February, 1956.

MERRILL, EDWARD W. A Coaxial-Cylinder Viscometer for Non-
Newtonian Fluids. Instrument Soc. Am. J. 3, pp. 124-128, April,
1956.

MICHAELS, ALAN S. Altering Soil Properties with Chemicals:
Introductory Remarks. Ind. Eng. Chem. 47, pp. 2230-2231,
November, 1955.

MICHAELS, ALAN S. Future Prospects of Chemicals for Soil Treat-
ment. Ind. Eng. Chem. 47, pp. 2279-2281, November, 1955.

MICHAELS, ALAN S. Surfacant-Treated Minerals as Reinforced
Filters. Ind. Eng. Chem. 48, pp. 297-304, February, 1956.352
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MICKLEY,, HAROLD S. and D. F. FAIRBANKS. Mechanism of
Heat Transfer to Fluidized Beds. Am. Inst. Chem. Engrs. J. 1,
pp. 374-384, September, 1955.

REID, ROBERT C., A. D. ROSSIN, C. J. BILLERBECK, W. S.
DELICA TE, A. W. WENDLING and A. S. HOFFMAN. Graphi-
cal Method Speeds Production Scheduling of Radioisotopes.
Nucleonics 13, pp. 80-82, October, 1955.

REID, ROBERT C., D. WHITEHOUSE, F. BRADLEY and A. S.
HOFFMAN. How to Use Two-Phase Servomotors to Drive Re-
actor Shim Rods. Nucleonics 13, p. 70, December, 1955.

REID, ROBERT C. M.I.T.'s Engineering Practice School-Effec-
tive Transition to Mature Engineering. J. Eng. Educ. 46, pp. 441-
445, January, 1956.

REID, ROBERT C., D. DUFFEY andJ. E. VIVIAN. Pyroprocessing
for Nuclear Fuels. Nucleonics 14, pp. 22-25, February, 1956.

REID, ROBERT C., C. J. BILLERBECK, J. FARQUHAR, J. C.
BRESEE and A. S. HOFFMAN. Performance of Pulsed Spray
Column. Ind. Eng. Chem. 48, pp. 183-187, February, 1956.

SA TTERFIELD, CHARLES N. and R. C. REID. The Role of Pro-
pylene in the Partial Oxidation of Propane. (In Symposium (Inter-
national) on Combustion 5, pp. 511-520, N.Y., Reinhold Pul)b.
Corp., 1955.)

SA TTERFIELD, CHARLES N. and A. H. BONNELL. Interferences
in the Titanium Sulfate Method for Hydrogen Peroxide. Anal.
Chem. 27, pp. 1174-1175, July, 1955.

SATTERFIELD, CHARLES N., J. H. POWELL, Jr., E. A.
OSTER, Jr. and J. P. NOYES. Ternary Liquid-Liquid Equili-
bria of Some Hydrocarbons with Sulfur Dioxide. Ind. Eng. Chem.
47, pp. 1458-1462, July, 1955.

SHERWOOD, THOMAS K. Continuous-Flow Reactors-the Prob-
lem of Variable Residence Times. Chem. Eng. Progress 51, pp. 303-
304, July, 1955.

SHERWOOD, THOMAS K. The Mechanism of Mass Transfer
of Solutes Across Liquid-Liquid Interfaces. Chem. Eng. Sci. Genie
Chimique 4, pp. 290-291, December, 1955.

SHERWOOD, THOMAS K. and J. C. WEI. Ion Diffusion in Mass
Transfer Between Phases. Am. Inst. Chem. Engrs. J. 1, pp. 522-
527, December, 1955.

SHERWOOD, THOMAS K. Unit Operations. (A Review of Mass-
Transfer Operations, by Robert E. Treybal, N.Y., McGraw-Hill,
1955.) Chem. Eng. News 34, p. 2712, May 28, 1956.

WHITMAN, WALTER G. Peaceful Uses of Atomic Energy. The
Technology Review 57, pp. 283-286 ff., April, 1955. 353
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AMDUR, ISADORE and E. A. MASON. Scattering of High Veloc-
ity Neutral Particles. VI. Krypton-Krypton. J7. Chem. Phys. 23,
pp. 2268-2269, December, 1955.

AMDlUR, ISADORE. Review of Structure of Molecules and Internal
Rotation by San-ichira Mizushima. (N.Y. Academic Press Inc.,
1954.) Physics Today 8, p. 28, December, 1955.

ASHDOWN, AVERY A. Vita of Melvin Calvin. The Nucleus 33,
pp. 175-176, May, 1956.

BEA TTIE, JAMES A. and H. F. STIMSON. Sur la Temperature du
Point de Fusion de la Glace dans I'Echelle Kelvin. (In Proces-
Verbaux des S&ances, Comite International des Poids et Mesures. 2nd
Series, Vol. 24, pp. T53-T58, Paris, Gauthier-Villars, 1955.)

BEA TTIE, JAMES A. Gas Thermometry. (A chapter in Tempera-
ture---Its Measurement and Control in Science and Industry, Vol. 2,
edited by H. C. Wolfe, N.Y., Reinhold Pub. Corp., 1955.)

BUCHI, GEORGE H., J. MEINWALD, S. L. EMERMANV and N. C.
YANG. Elimination Reactions of Bicyclic Quaternary Salts.
I. The Base Degradation of Tropinone Methiodide. Am. Chem.
Soc. 7. 77, pp. 4401-4405, August 20, 1955.

BUCHI, GEORGE H. and N. C. YANG. Lichtkatalysierte Organische
Reaktionen. Helvetica Chimica Acta 38, pp. 1338 1341, October
15, 1955.

BUCHI, GEORGE H. and D. E. AYER. Light Catalyzed Organic
Reactions. IV. The Oxidation of Olefins with Nitrobenzene.
Am. Chem. Soc. 7. 78, pp. 689-690, February 5, 1956.

BUCHI, GEORGE H., J. T. KOFRO.ON, E. KOLLER and D.
ROSENTHAL. Light Catalyzed Organic Reactions. V. The
Addition of Aromatic Carbonyl Compounds to a Disubstituted
Acetylene. Am. Chem. Soc. 7. 78, pp. 876 877, February 20, 1956.

BUCHI, GEORGE H. and R. E. ERICKSON. Terpenes. V. The
Structure of Patchouly Alcohol. Am. Chem. Soc. J. 78, pp. 1262-
1263, March 20, 1956.

BUCHI, GEORGE H. The Acid Catalyzed Rearrangement of Am-
breinolide. Experientia 12, pp. 136-137, April 15, 1956.

BUCHI, GEORGE H., K. BIELIAI.\"N, B. VITTIMBERGA and
Al. STOLL. Terpenes. IV. The Acid-induced Cyclization of
Dihydro-alpha-ionone. Am. Chem. Soc. J. 78, pp. 2622-2625,
June 5, 1956.

BU'R.NS, EUGENE A., L. B. ROGERS and W. C. PURDY. Sensitivity
of the Bromine-Bromide Potentiometric End Point. Anal. Chem.
27, pp. 1988-1994, December, 1955.

CLELAND, ROBERT L. and W. H. STOCKMAYER. An Intrinsic
Viscosity-Molecular Weight Relation for Polyacrylonitrile. J.
Polymer Sci. 17, pp. 473-477, August, 1955.354



Publications from the Institute

COPE, ARTHUR C., R. J. COTTER and G. G. ROLLER. Proximity
Effects. I. 6-Aminocyclodecanol and l-Azabicyclo [4.4.1]-1-
undecene from 6-Aminocyclo-decanone. Am. Chem. Soc. J. 77,
pp. 3590-3594, July 5, 1955.

COPE, ARTHUR C., R. J. COTTER and G. G. ROLLER. Proximity
Effects. II. 1,9- and cis-1, 2-Octalin from trans-5-Cyclodecen-
1-yl p-Toluenesulfonate. Am. Chem. Soc. J. 77, pp. 3594-3599,

July 5, 1955.

COPE, ARTHUR C. and R. D. SMITH. Cyclic Polyolefins.
XXXVII. Ring Contraction in Dehydrobromination of 7-
Bromo-1,2,5,6-dibenz-1,3,5-cyclo6ctatriene. Am. Chem. Soc. J. 77,
pp. 4596-4599, September 5, 1955.

COPE, ARTHUR C. and W. R. MOORE. Cyclic Polyolefins.
XXXVIII. Position Isomers of Disubstituted Cyclo6ctatetraenes.
Am. Chem. Soc. J. 77, pp. 4939-4940, September 20, 1955.

COPE, ARTHUR C. and R. T. KELLER. Benzofuran from Saccharic
Acid. J. Organic Chem. 21, p. 141, January, 1956.

COPE, ARTHUR C. and B. C. ANDERSON. Bicyclic Carboxylic
Acid Derivatives from cis-2,5-Bis- (hydroxymethyl)tetrahydro-
furan. Am. Chem. Soc. J. 78, pp. 149-453, January 5, 1956.

COPE, ARTHUR C. and R. D. SMITH. Cyclic Polyolefins.
XXXIX. 1,2,3,4-Dibenz-1,3-cyclodctadiene. Am. Chem. Soc. J.
78, pp. 1012-1015, March 5, 1956.

COPE, ARTHUR C., L. FIELD, D. W. H. MacDOWELL and M. E.
WRIGHT. The Rearrangement of Allyl Groups in Three-Carbon
Systems. VI. Benzene and Phenanthrene Derivatives. Am. Chem.
Soc. J. 78, pp. 2547-2551, June 5, 1956.

COPE, ARTHUR C., J. E. MEILI and D. W. H. MacDOWELL.
The Rearrangement of Allyl Groups in Three-Carbon Systems.
VII. Diethyl a-Allyl-2-Naphthalenemalonate. Am. Chem. Soc. J.
78, pp. 2551-2556, June 5, 1956.

COPE, ARTHUR C. and C. L. BUMGARDNER. Cyclic Polyolefins.
XL. Cis-Cis- and Cis-Trans-1,3-Cyclo6ctadiene from Cyclo6cten-
3-yldimethylamine. Am. Chem. Soc. J. 78, pp. 2812-2815, June 20,
1956.

CORTELL, CHARLES D., D. G. TUCK and J. W. IRVINE, Jr.
The Fast Chloride Exchange between Hydrochloric Acid and
Chloroauric Acid in 0,0'-dichlorodiethyl Ether. J. Phys. Chem.
60, pp. 378-379, March, 1956.

COTTON, F. ALBERT. Alkyls and Aryls of Transition Metals.
Chem. Rev. 55, pp. 551-594, 1955.

COTTON, F. ALBERT, A. D. LIEHR and G. WILKINSON. Infra-
red Spectra and Structures of Cyclopentadienyl-Carbon Mon-
oxide Compounds of V, Mn, Fe, Co, Mo, and W. J. Inorg. &
Nuclear Chem. 1, pp. 175-186, 1955. 355
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COTTO,, F. ALBERT, T. S. PIPER and G. WILKLNSON. Cyclo-
pentadienyl-Carbon Monoxide and Related Compounds of Some
Transition Metals. ,7. Inorg. & ,Nuclear Chem. 1, pp. 165-174, 1955.

COTTON, F. ALBERT and F. E. HARRIS. The Thermodynamics
of Chelate Formation. I. Experimental Determination of En-
thalpies and Entropies in Diamine-metal Ion Systems. J. Phys.
Chem. 59, pp. 1203 1208, December, 1955.

COTTON, F. ALBERT, G. WILKL.\SONV and J. M. BIRMING-
HAIM. On Manganese Cyclopentadienide and Some Chemical
Reactions of Neutral Bis-cyllopentadienyl Metal Compounds.
,7. Inorg. & \Nuclear Chem. 2, pp. 95-113, February, 1956.

CO TTON, F. ALBERT, A. D. LIEHR and G. WILKIA'SON. Spectra
and Structures of Metal-Carbon Monoxide Compounds. II. Man-
ganese and Rhenium Decacarbonyls. J. Inorg. & ,Nuclear Chem.
2, pp. 141-148, March, 1956.

GREENE, FREDERICK D. Cyclic Diacyl Peroxides. I. Monomeric
Phthaloyl Peroxide. II. Reaction of Phthaloyl Peroxide with
cis- and trans- Stilbene. Am. Chem. Soc. 17. 78, pp. 2246-2254,
May 20, 1956.

GREENE, FREDERICK D. Review of Resonance in Organic Chemistry
by George Willard Wheland. (N.Y., John Wiley & Sons, Inc.,
1955.) .7. Chem. Educ. 33, p. 306 ff., June, 1956.

HARRIS, LOUIS and K. F. CLFF. Reflectance of Goldblack De-
posits and Some Other Materials of Low Reflectance from 254mu
to 1100m/. The Scattering-Unit-Size in Goldblack Deposits.
Opt. Soc. Am. 7. 46, pp. 160 163, March, 1956.

HEIDT, LA WRENCEJ. Converting Solar to Chemical Energy. (In
World Symposium on Applied Solar Energy, Proc. pp. 275 280, Menlo
Park, California, Stanford Research Institute, 1955.)

HERBER, ROLFE H., J. W. IR VINE, Jr. and K. TONGUC. Anion-
exchange Studies. II. The Effect of Cross-linkage on the Elution
of Several Transition Elements. Am. Chem. Soc. 7. 77, pp. 5840-
5843, November 20, 1955.

HERBER, ROLFE H. and 7. W. IRViNVE, jr. Anion-exchange
Studies. III. Ni (II) in Aqueous Hydrochloric Acid and
Lithium Chloride. Am. Chem. Soc. J7. 78, pp. 905-907, March
5, 1956.

HOUSE, HERBERT O. The Rearrangement of Aliphatic Ethylene
Oxides. Am. Chem. Soc. 7. 77, pp. 5083 5089, October 5, 1955.

HOUSE, HERBERT 0. and D. 17. REIF. The Rearrangement of
a,3-Epoxy Ketones.II. Migratory Aptitudes. Am. Chem. Soc. J.
77, pp. 6525 6532, December 20, 1955.

HOUSE, HERBERT O. The Rearrangement of a,3-Epoxy Ketones
Ill. The Intramolecular Nature of the Rearrangement. Am. Chem.
Soc. J. 78, pp. 2298-2302, May 20, 1956.

HUME, DA VID N. and R. C. DeGEISO. The Basicity of the Silver
Bromide Complex Ion. J. Phys. Chem. 60, p. 255, February, 1956.356
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HUME, DAVID N. Polarographic Theory, Instrumentation and
Methodology. Anal. Chem. 28, pp. 625-637, April, 1956.

IMMERGUT, EDMUND H., B. G. RANBTandH. MARK. Neuere
Physikalisch-Chemische Untersuchungen iiber Cellulose und
Verwandte Kohlenhydrate. Chemische Berichte 89, pp. 526-534,
January, 1956.

IMMERGUT, EDMUND H. and H. MARK. U1ber Pfropf- und
Block-Mischpolymere aus Synthetischen und Natfirlichen
Makromolekillen. Makromolekulare Chemie 18/19, pp. 322-341,
March, 1956.

IRVINE, JOHN W., Jr. and R. C. SANGSTER. Study of Organic
Scintillators. J. Chem. Phys. 24, pp. 670-715, April, 1956.

LORD, RICHARD C. and A. W. BAKER. The Vibrational Spectra
and Structure of Cyclopropane and Cyclopropane-d 6. J. Chem.
Phys. 23, p. 1636, September, 1955.

LORD, RICHARD C. A Nuclear Magnetic Resonance Study of the
Effect of Deuterium on a Keto-Enol Equilibrium. Anal. Chem.
28, p. 46A, February, 1956.

LORD, RICHARD C., D. W. ROBINSON and W. C. SCHUMB.
Vibrational Spectra and Structure of Disiloxane and Disil-
oxane-d 6 . Am. Chem. Soc. J. 78, p. 1327, April 5, 1956.

LORD, RICHARD C. and B. NOLL•. Vibrational Spectra of
Ethylene Oxide and Ethylene Oxide-d 4 . J. Chem. Phys. 24, p. 656,
April, 1956.

MALETSKOS, CONSTANTINE J. and J. W. IRVINE, Jr.
Quantitative Electrodeposition of Radiocobalt, Zinc, and Iron.
Nucleonics 14, pp. 84-93, April, 1956.

MILAS, NICHOLAS A., L. C. CHIANG, C. P. PRIESING, A. A.
HTA TT and J. PETERS. Studies in the Synthesis of the Anti-
rachitic Vitamins. III. The Synthesis of I-Cyclohexylidene-2-
[5'-methoxy-2'-methylenecyclohexylidene-l']-ethane. Am. Chem.
Soc. J. 77, pp. 4180-4181, August 5, 1955.

MORTON, AVERT A., I. NELIDOW and E. SCHOENBERG.
Cation and Ion Influence in the Alfin Reagent for the Polymeriza-
tion of Butadiene. ( In Institution of the Rubber Technology Conference
Proc. 3, pp. 108-116, 11955.])

MORTON, AVERT A. and E. J. LANPHER. Pyrolysis of Amyl-
sodium and the Isomerization of Alkenes by Organosodium
Reagents. J. Organic Chem. 20, pp. 839-844, July, 1955.

MORTON, AVERT A. and C. E. CLAFF, Jr. Metalation of the
alpha Carbon of Alkylaryl Hydrocarbons. J. Organic Chem. 20,
pp. 981-986, August, 1955.

MORTON, AVERT A. and E. J. LANPHER. Pyrolysis of Amyl-
sodium and the Dissociation of Organoalkali Metal Reagents
to Radicals. J. Organic Chem. 21, pp. 93-96, January, 1956. 357
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MORTO.N,' A VERY A. Meta Amination as a 1,3-Addition Process.
J. Organic Chem. 21, pp. 593-594, May, 1956.

ROGERS, LOCKHART B. and R. M. RUSH. Effect of the Substrate
on Two Catalytic Spot Tests for Copper. Mikrochimica Acta 4, pp.
821-823, October, 1955.

ROGERS, LOCKHART B. and C. A. LERMOND. Use of a Reflect-
ance Attachment to Obtain Excitation Spectra. Anal. Chim. Acta
13, pp. 387-392, October, 1955.

ROGERS, LOCKHART B. Electrodeposition Studies Involving
Dilute Solutions. Record of Chem. Progress 16, pp. 197-205,
November, 1955.

ROGERS, LOCKHART B. Analysis-The Key to Chemistry. The
Science Counselor 19, pp. 1-4, March, 1956.

ROGERS, LOCKHART B. and C. G. PEATTIE. Analytical Studies
of the Fluorescence of Samarium in Calcium Tungstate. Spectro-
chimica Acta 7, pp. 321-348, March, 1956.

ROGERS, LOCKHART B. and H. J. KEILT. Measurements in the
Ultraviolet Region of Apparent Absorption by Barium Sulfate
Sols. Anal. Chim. Acla 14, pp. 356-367, April, 1956.

ROGERS, LOCKHART B. andE. P. PRZYTBLOWICZ . Coulometric
Titrations with Electrolytically Generated Mercury (I and II).
Determinations of Chloride, Bromide and Iodide. Anal. Chem.
28, pp. 799-802, May, 1956.

ROGERS, LOCKHART B. and W. E. OHNESORGE. Fluorometric
Determination of Thiamine and Riboflavin in Mixtures. Anal.
Chem. 28, pp. 1017-1021, June, 1956.

SCHUM~B, WALTER C., C. N. SATTERFIELD and R. L.
WENTWOR TH. Hydrogen Peroxide. N. Y., Reinhold Publ. Corp.,
1955. (Am. Chem. Soc. Monograph 128.)

SCHbiUMB, WALTER C. and D. W. ROBINSON. Cleavage of
Disiloxanes to Silane by Metal Hydrides. Am. Chem. Soc. J. 77,
p. 5294, October 20, 1955.

SCHUMB, WALTER C. Silicon, Sulphur, Phosphates. (Review of
Text of Lectures and Discussions, International Union of Pure
and Applied Chemistry. Colloquium. [Inorganic Sections]
Weinheim, Germany. Verlag Chemie, G.m.b.H.) Am. Chem. Soc.
J. 78, p. 1266, March 20, 1956.

SHEEHAN, JOHN C. and C. W. BECK. A Non-enzymatic Duplica-
tion of the "Fatty Acid Cycle." Am. Chem. Soc. J. 77, pp. 4875
4877, September 20, 1955.

SHEEHAN, JOHN C., M. GOODMAN and W. L. RICHARDSON.
The Product Derived from the Cyclization of Triglycine Azide.
Am. Chem. Soc. J. 77, p. 6391, December 5, 1955.

SHEEHAN, JOHNL C. and .7. 7. HLAVKA. The Use of Water-
Soluble and Basic Carbodiimides in Peptide Synthesis. J. Organic
Chem. 21, pp. 439-441, April, 1956.358
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SHEEHAN, JOHN C., M. GOODMAN and G. P. HESS. Peptide
Derivatives Containing Hydroxyamino Acids. Am. Chem. Soc. J.
78, pp. 1367-1369, April 5, 1956.

SHOEMAKER, DAVID P. and C. BRINK. A Variation on the -y-
phase Structure: The Crystal Structure of the P Phase, Mo-Ni-Cr.
Acta Crystallographica 8, pp. 734-735, November, 1955.

SHOEMAKER, DAVID P., C. B. SHOEMAKER and F. C. WILSON.
The Crystal Structure of the P Phase, Mo-Ni-Cr. II. Refinement
of Parameters and Discussion of Atomic Coordination. Ordnance
R and D Project. TB2-00071. Tech. Rept. 2, OOR Project 461,
April, 1956.

STEPHENSON, CLARK C., D. W. RICE and W. H. STOCK-
MA ER. Order-Disorder Transitions in the Alkali Borohydrides.
J. Chem. Phys. 23, p. 1960, October, 1955.

STEPHENSON, CLARK C. and J. C. MORROW. The Heat
Capacities of Potassium Ferricyanide and Potassium Cobalti-
cyanide from 15 to 3000 K. A Magnetic Transition in Potassium
Ferricyanide. Am. Chem. Soc. J. 78, pp. 275-277, January 20, 1956.

STOCKMArER, WALTER H., F. W. BILLMEYER, Jr. and J. K.
BEASLET. Polymerization Kinetics and Polymer Properties.
Annual Rev. Phys. Chem. 6, pp. 359-380, 1955.

STOCKMArER, WALTER H. and H. BENOIT. Etude de l'Influ-
ence des Interactions sur la Lumiere Diffus*e par un Ensemble
de Particules. Le Journal de Physique et le Radium 17, pp. 21-26,
January, 1956.

SWAIN, C. GARDNER, V. P. KREITER and W. A. SHEPPARD.
Procedure for Routine Assay of Tritium in Water. Anal. Chem.
27, pp. 1157-1159, July, 1955.

SWAIN, C. GARDNER. Rates of Solvolysis of Triphenylmethyl,
t-Butyl and n-Butyl Halides. Am. Chem. Soc. J. 77, pp. 3727-3731,
July 20, 1955.

SWAIN, C. GARDNER, R. B. MOSELY and D. E. BOWN. Correla-
tion of Rates of Solvolysis with a Four-parameter Equation. Am.
Chem. Soc. J. 77, pp. 3731-3737, July 20, 1955.

SWAIN, C. GARDNER, D. C. DITTMER and L. E. KAISER.
Correlation of Rates of Solvolysis with a Special Two-parameter
Equation. Am. Chem. Soc. J. 77, pp. 3737-3741, July 20, 1955.

SWAIN, C. GARDNER and D. C. DITTMER. Rates of Aminolysis.
Am. Chem. Soc. J. 77, pp. 3924-3926, July 20, 1955.

SWAIN, C. GARDNER, L. E. KAISER and T. E. C. KNEE. Spectral
Detection of a Transient Ion Pair Intermediate in the Reaction
of a Triarylmethyl Chloride with Pyrrole in Benzene Solution.
Am. Chem. Soc. J. 77, pp. 4681-4683, September 5, 1955.

WHITEKER, ROY A. Review of Semimicro Qualitative Analysis, by
F. J. Welcher and R. B. Hahn. (N. Y., London, Van Nostrand,
1955.) Science 123, p. 852, May 11, 1956. 359
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WILSON, FRANK C. and D. P. SHOEMAKER. X-Ray Crystallo-
graphic Data for Metal Cyclopentadienyl Carbonyl Compounds.
Die Naturwissenschaften 43, pp. 57-58, February, 1956.

DEPARTMENT OF CITY AND REGIONAL PLANNING

HOWARD, JOHN T. The Planner in a Democratic Society-A
Credo. Am. Inst. Planners J. 21, pp. 62-65, Spring-Summer, 1955

HOWARD, JOHN T. A Regional Planning Agency: The Answer.
Greater Boston Business 47, pp. 22-23, February, 1956.

HO WARD, JOHN T. A Planner's Philosophy for the National
Capitol Region. Planning and Civic Comment 22, pp. 27-34, March,
1956.

HOWARD, JOHN T. Planning Policy for the National Capitol
Region. Am. City 71, pp. 135-136, April, 1956.

RODWIN, LLOTD. The British New Towns Policy: Problems and
Implications. Cambridge, Mass., Harvard Univ. Press, 1956.

ROD WIN, LLOYD. Review of Politics, Planning and the Public Interest,
by M. Meyerson and E. C. Banfield. (Glencoe, Ill., The Free
Press, 1955.) Town Planning Rev. 27, pp. 56-58, April, 1956.

RODWIN, LLOTD. Housing. (In Collier's Yearbook, pp. 341-343,
N. Y., P. F. Collier & Son Corp., 1956.)

DEPARTMENT OF CIVIL AND SANITARY ENGINEERING

BIGGS, JOHN M. and H. S. SUER. Vibration Measurements on
Simple-span Bridges. Highway Research Board Bull. 124, 1956.

BONE, ALEXANDER J. and L. W. CRUMP. Current Practices and
Research on Controlling Reflection Cracking. Highway Research
Board Bull. 123, 1956.

BREUNING, SIEGFRIED M. and V.7 . ROGGEVEEN. Fundamen-
tals of Field Soniscope Testing. Highway Research Board Proc. 34,
pp. 379-386, January, 1955.

DAILT, JAMES W. and V. E. JOHNSON, Jr. Turbulence and
Boundary Layer Effects on the Inception of Cavitation from Gas
Nuclei. (In Symposium on Cavitation in Hydrodynamics Proc.
Teddington, England, Nat. Physical Lab., September, 1955.)

DAILT, JAMES W. Introduction to Forum on Hydraulics. Mech. Eng.
77, pp. 1056-1064, December, 1955.

DIETZ, ALBERT G. H. Application of Plastics in Building. Arch.
Rec. 118, pp. 197-202, August, 1955.

DIETZ, ALBERT G. H., E. A. HAUSER, F. J. McGARRY and G. A.
SOFER. Ultrasonic Waves as a Measure of Cure. Ind. Eng. Chem.
48, p. 75, January, 1956.

DIETZ, ALBERT G. H. Plastics in Building. Building Officials Confer-
ence of America News 4, pp. 1-4, March, 1956.360



Publications from the Institute

DIETZ, ALBERT G. H. Plastics-New and Promising Building
Materials. Civil Eng. 26, pp. 44-48, March, 1956.

DORSEY, JAMES, F. J. McGARRr and A. G. H. DIETZ. High-
Speed Tension Testing Machine for Plastics. A.S. T.M. Bull.
211, pp. 34-37, January, 1956.

ELIASSEN, ROLF. The Impact of Radioactivity on Water Works
Practice. Maine Water Utilities Assoc. J. 31, pp. 23-44, September,
1955.

ELIASSEN, ROLF. A Realistic Appraisal of Membrane Filters for
Water Quality. Water and Sewage Works 31, pp. 523-524,
December, 1955.

ELIASSEN, ROLF and R. E. McKINNET. Sewage and Industrial
Wastes in 1955. Water and Sewage Works 103, pp. 47-58, February,
1956.

ELIASSEN, ROLF. Some Problems We Face in Industrial Waste
Disposal. Industry 21, pp. 21-24 ff., May, 1956.

ELIASSE'N, ROLF and R. A. LAUDERDALE. Radioactive Fallout
in Water Supply at Portland, Maine. Am. Water Works Assoc. J.
48, pp. 665-670, June, 1956.

HARLEMAN, DONALD R. F. Hydraulic Engineering. (In Encyclo-
pedia Americana. N. Y., Encyclopedia Americana, 1956.)

HOPE, EDWARD S. Engineering Education at the American
University of Beirut. The Technology Review 58, pp. 194-198 ff.,
February, 1956.

IPPEN, ARTHUR T. and P. S. EAGLESON. A Study of Sediment
Sorting by Waves Shoaling on a Plane Beach. Beach Erosion Board
Tech. Memo. 63, September, 1955.

IPPEN, ARTHUR T. and P. S. EAGLESON. A Study of Sediment
Sorting by Waves Shoaling on a Plane Beach. (In International
Assoc. for Hydraulic Research Proc. Delft, Netherlands, Meeting,
September, 1955.)

IPPEN, ARTHUR T. Hydrodynamic Models of Pressure Conduits.
(In International Congress on Models in Technology Proc. Venice,
October, 1955.)

IPPEN, ARTHUR T. Hydrodynamics: A Review of von Karman's
Contributions. J. Aero. Sci. 23, pp. 438-443 ff., May, 1956.

LAMBE, T. WILLIAM and R. T. MARTIN. Composition and
Engineering Properties of Soil: III. Highway Research Board. Proc.
34, pp. 566-582, January, 1955.

LAMBE, T. WILLIAM. Chemical Stabilization Can Make Con-
struction Materials of Weak Soils. Eng. News Record 155, pp. 41-
48, July 21, 1955.

LAMBE, T. WILLIAM. Civil Engineering Need for Soil Chemi-
cals. Ind. Eng. Chem. 47, pp. 2234-2239, November 4, 1955. 361
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LOUW, JACOBUS M. andJ. MICHALOS. Properties for Numerical
Analyses of Gusseted Frameworks. Am. Railway Eng. Assoc. Bull.
530, June-July, 1956.

McKINNEY, ROSS E. and W. N. WELLS. Plant-Scale Test of a
Biocatalyst on Sludge Digestion. Sewage & Ind. Wastes 27, pp. 871-
879, August, 1955.

McKINNEY, ROSS E. A Cooperative Approach to a Stream Pollu-
tion Problem in Massachusetts. Boston Soc. Civil Engrs. J. 43,
pp. 61-71, January, 1956.

McKINNEY, ROSS E. Metabolism of Aromatic Compounds by
Activated Sludge. Sewage & Ind. Wastes 28, pp. 547-557, April,
1956.

McKINNEY, ROSS E. Sanitary Engineers-Their Earnings and
Professional Attitudes-A Discussion. Am. Soc. Civil Engrs. Sani-
tary Eng. Div. J. SA 3, pp. 1003-9, 1003-11, June, 1956.

NECE, RONALD E. and R. E. DuBOIS. Hydraulic Performance
of Check and Control Valves. Boston Soc. Civil Engrs. J. 42, pp. 263-
286, July, 1955.

SA WYER, CLAIR N. and R. H. BOGAN. Biochemical Degradation
of Synthetic Detergents II. Studies on the Relation Between
Chemical Structure and Biochemical Oxidation. Sewage & Indus.
Wastes 27, pp. 917-928, August, 1955.

SAWYER, CLAIR N., J. D. FRAME and J. P. WOLD. Revised
Concepts on Biological Treatment. Sewage & Indus. Wastes 27,
pp. 929-938, August, 1955.

SA WYER, CLAIR N. and H. K. ROT. A Laboratory Evaluation of
High-Rate Sludge Digestion. Sewage & Indus. Wastes 27, pp. 1356-
1363, December, 1955.

SAWTER, CLAIR N., R. H. BOGAN and J. R. SIMPSON. Biochemi-
cal Behavior of Synthetic Detergents. Ind. Eng. Chem. 48, pp. 236-
240, February, 1956.

SAWYER, CLAIR N. and D. H. HOWELLS. Effect of Synthetic
Detergents on Chemical Coagulation of Water. Water & Sewage
Works 103, pp. 71-78, February, 1956.

STMONS, JAMES M. and G. E. SYMONS. Where Is Joseph's
Well? Water & Sewage Works 103, pp. 79-81, February, 1956.

VOSS, WALTER C. Exterior Masonry Construction. National Lime
Assoc. Bull. 324, 1956.

WILBUR, JOHN B. The Paradox of Professionalism in Engineer-
ing Education. Civil Eng. 25, pp. 56-57, November, 1955.

DEPARTMENT OF ECONOMICS AND SOCIAL STUDIES

ADELMAN, MORRIS A. Federal Trade Commission Report on
Changes in Concentration in Manufacturing. Am. Statistical Assoc.
J. 50, pp. 660-664, September, 1955.362



Publications from the Institute

ADELMAN, MORRIS A. Report on Price Discrimination. Univ.
Penn. Law Rev. 104, pp. 222-242, November, 1955.

BEANIS, WARREN G. Some Barriers to Teamwork in Social Re-
search. Social Problems 3, pp. 223-235, April, 1956.

BROWN, E. CARY. The Static Theory of Automatic Fiscal Stabili-
zation. J. Political Econ. 63, pp. 427-440, October, 1955.

BROWN, E. CARY. Weaknesses of Accelerated Depreciation as an
Investment Stimulus. (In U.S. Economic Report, Joint Committee
of the (Congress.) Federal Tax Policy/for Economic Growth and Stability.
Wash., D.C., Govt. Print. Office, 1956.)

BROW,/N, E. CARY. Fiscal Policy in a Growing Economy: A Further
Word. J. Political Econ. 64, pp. 170 172, April, 1956.

HIGGINS, BEAJAMLN H. Economic Development of Underde-
veloped Areas: Past and Present. Land Economics 31, pp. 179-195,
August, 1955.

HIGGI7NS, BENJAMIN H. Interaction of Cycles and Trends. Econ.
J. 65, pp. 594 614, December, 1955.

HIGGLNS, BENJA4MLN H. Development Planning and the Eco-
nomic Calculus. Social Research 23, pp. 35-56, Spring, 1956.

HIGGLXS, BENJAMLV H. Indonesia's Development Plans and
Problems. Pacific Affairs 29, pp. 107-125, June, 1956.

KINDLEBERGER, CHARLES P. The Regional Approach to United
States Economic Foreign Policy. (In U.S. Economic Report, Joint
Committee of the (Congress). Foreign Economic Policy. Wash., D.C.
Govt. Print. Office, 1955.)

KLIDLEBERGER, CHARLES P. Economists in International
Organizations. International Organization 9, pp. 38-53, August,
1955.

KINDLEBERGER, CHARLES P. Terms of Trade: A European Case
Study. Cambridge, Mass., & N.Y., Technology Press & J. Wiley &
Sons, 1956.

KNLDLEBERGER, CHARLES P. Tariff Policy for the United
States-A Strong Rich Country. (In American Farm Economic
Association, Proc., Am. Farm Econ. Rev. May, 1956.)

MACLA URIV, W. RUPERT. Innovation and Capital Formation in
Some American Industries. (In Capital Formation and Economic
Growth. A Conference of the Universities-National Bureau Com-
mittee for Economic Research, pp. 551-568, Princeton, Princeton
Univ. Press, 1955.)

MYERS, CHARLES A. Labour Problems of Rationalisation: The
Experience of India. International Labour Rev. 73, pp. 431-450,
May, 1956.

PADELFORD, NORMANJ. Revision of the Nomination and Elec-
tion Procedure of the Association. Am. Political Sci. Rev. 50, pp.
488-494, June, 1956. 363
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PIGORS, PAUL and C. A. MI YERS. Personnel Administration. Ed. 3.,
N.Y., McGraw Hill, 1956.

POOL, ITHIEL de S. Variety and Repetition in Political Language.
(In Political Behavior, edited by H. Eulau, S. I. Eldersveld and
M. Janowitz. Glencoe, Ill., The Free Press, 1956.)

POOL, ITHIEL de S. TV--a New Dimension in Politics. (In Ameri-
can Voting Behavior, edited by E. Burdick and A. J. Brodbeck.
Glencoe, Ill., The Free Press, 1956.)

POOL, ITHIEL de S., S. KELLER and R. A. BAUER. The Influence
of Foreign Travel on Political Attitudes of American Business-
men. Public Opinion Quarterly 20, pp. 161-175, Spring, 1956.

PROCTOR, JESSE H., Jr. The Functional Approach to Political
Union: Lessons from the Effort to Federate the British Caribbean
Territories. International Organization 10, pp. 35-48, February, 1956.

PTE, LUCIAN W., G. McT. KAHLV and G. J. PAUKER. Compara-
tive Politics of Non-Western Countries. Am. Political Sci. Rev.
49, pp. 1022-1041, December, 1955.

PTE, LUCIAN W. The Social Character of Communism in South-
east Asia. (In Nationalism and Progress in Free Asia, edited by P. W.
Thayer and W. T. Phillips. Baltimore, Johns Hopkins Press, 1956.)

PTE, LUCIAN W. Communism in Southeast Asia. J. International
Afairs 10. pp. 77-86, January, 1956.

PTE, LUCIAN W. Communication Patterns and the Problems of
Representative Government in Non-Western Societies. Public
Opinion Quarterly 20, pp. 249-257, Spring, 1956.

PTE, LUCIANV W. The Soviets and Neutralism. The New Republic
134, pp. 35-36, June 11, 1956.

SAMUELSON, PAUL A. Linear Programming and Economic
Theory. (In Second Symposium in Linear Programming, Proceedings,
Vol. 1, pp. 251-272, 1955.)

SAMUELSON, PAUL A. The U.S. Economy at Mid-1955. The Fi-
nancial Times, July 20. 1955.

SAMUELSON, PAUL -A. U.S. Monetary Policy as Stabilizer. The
Sydney Morning Herald, Annual Finance Supplement, October 18, 1955.

SAMUELSON, PAUL A. Diagrammatic Exposition of Public Ex-
penditure. Rev. Econ. & Statistics 37, pp. 350-356, November,
1955.

SAMUELSON, PAUL A. Where is the U.S. Going? The Financial
Times, November 11, 1955.

SAMUELSON, PAUL A. The New Look in Tax and Fiscal Policy.
(In U.S. Economic Report. Joint Committee of the (Congress.) Federal
Tax Policy for Economic Growth and Stability. Wash., D.C., Govt.
Print. Office, 1956.)

SAM UELSON, PAUL A. Social Indifference Curves. Quarterly J.
Econ. 70, pp. 1-22, February, 1956.364
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SAMUELSON, PAUL A. Economic Forecasting and National
Policy. (In The Employment Act Past and Future. A Tenth Anniversary
Symposium, edited by G. Colm. National Planning Association.
Special Report 41, pp. 130-134, February, 1956.)

SAMUELSON, PAUL A. Recent American Monetary Controversy.
Three Banks Rev. pp. 1-21, March, 1956.

SAMUELSON, PAUL A. The U.S. Marks Time. The Financial
Times, May 30, 1956.

SOLO W, ROBERT M. Review of Elements of Pure Economics by Leon
Walras, translated by William Jaff6. (Homewood, Ill., Richard
D. Irwin, Inc., 1954.) Econometrica 24, pp. 87-89, January, 1956.

SOLOW, ROBERT M. A Contribution to the Theory of Economic
Growth. Quarterly J. Econ. 70, pp. 65-94, February, 1956.

SOLOW, ROBERT M. The Production Function and the Theory of
Capital. Rev. Econ. Studies 23, pp. 101-108, April, 1956.

DEPARTMENT OF ELECTRICAL ENGINEERING

BAKER, GEORGE T. Radar Doppler-Frequency Nomograph.
Electronic Design 4, pp. 52-55, May 15, 1956.

BERANEK, LEO L. Broadcast Studio Redesign. Soc. Motion Picture
& Television Engrs. J. 64, pp. 550-559, October, 1955.

BERANEK, LEO L. Sound Reduction Program for Convair-Liner
340. Noise Control 2, pp. 27-32, January, 1956.

BOEHNE, EUGENE W. and K. CHEN. Testing of D-C Interrupters
on A-C Test Circuits. A.I.E.E. Trans. (Power Apparatus and Sys-
tems) 74, pp. 1073-1080, December, 1955.

BOEHNE, EUGENE W. The Role of Selective Cooperative Pro-
grams in Engineering Education. A.I.E.E. Conference Paper 56-428,
January, 1956.

BROWN, GORDON S., A. KUSKO and D. C. WHITE. A New
Educational Program in Energy Conversion. Elec. Eng. 75,
pp. 180-185, February, 1956.

EDGERTON, HAROLD E. and B. F. LOGAN, Jr. Characteristics of
a Flash-tube for Aerial Night Reconnaissance. Photographic Eng.
6, pp. 110-115, 1955.

EDGERTON, HAROLD E. and L. D. HOADLET . Cameras and
Lights for Underwater Use. Soc. Motion Picture & Television Engrs.
J. 64, pp. 345-350, July 1955.

EDGERTON, HAROLD E. and F. L STRABALA. A Rapid-Closing
Electronically Operated Shutter. Rev. Sci. Instr. 27, p. 162,
March, 1956.

EPSTEIN, DAVID J. Ferromagnetic Materials. Digest of Literature
on Dielectrics 18, pp. 118-131, 1954. (National Research Council
Publ. 383.) 365
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FANO, ROBERT M. Some Thoughts on Technical Meetings, IRE
Trans. (Professional Group on Information Theory-1) pp. 49-50,
September, 1955.

FANO, ROBERT M. Some Thoughts on Technical Meetings. IRE
Proc. 44, p. 260, February, 1956.

FAT, RICHARD D. and W. M. HALL. Historical Note on the Haas
Effect. Acoustical Soc. Am. J. 28, pp. 131-132, January, 1956.

GUILLEMIN, ERNST A. The Fourier Integral-A Basic Introduc-
tion. IRE Trans. (Professional Group on Circuit Theory-2)
pp. 227-230, September, 1955.

GUILLEMIN, ERNST A. A New Approach to the Problem of Cas-
cade Synthesis. IRE Trans. (Professional Group on Circuit
Theory-2) pp. 347-355, December, 1955.

HAUS, HERMANN A. and F. N H. ROBINSON. The Minimum
Noise Figure of Microwave Beam Amplifiers. IRE Proc. 43,
pp. 981-991, August, 1955.

HA US, HERMANN A. and F. N. H. ROBINSON. Analysis of Noise
in Electron Beams. J. Electronics 1, pp. 373-384, January, 1956.

HA US, HERMANN A. Optimum Gain of Amplifiers. IRE Proc. 44,
p. 263, February, 1956.

HUGHES, GEORGE W. and M. HALLE. Spectral Properties of
Fricative Consonants. Acoustical Soc. Am. J. 28, pp. 303-310,
March, 1956.

HUFFMAN, DAVID A. The Synthesis of Linear Sequential Coding
Networks. (In London Symposium on Information Theory, Proc. 3,
pp. 77-95, September, 1955.)

JONES, THOMAS F., Jr. Student Activities in the Institute of
Radio Engineers. The Reflector 4, p. 12, December, 1955.

JONES, THOMAS F., Jr. A Job Big Enough for All of Us. The
Reflector 4, p. 14, May, 1956.

KUSKO, ALEXANDER and J. NELSON. Magnetic Amplifier Con-
trol of D-C Motors. A.I.E.E. Trans. (Communications and Elec-
tronics) 74, pp. 326-333, July, 1955.

KUSKO, ALEXANDER. Electric Power Generation for High-Speed
Aircraft. AM.I. T, Reports on Research 7, pp. 3-4, March, 1956.

LINVILL, WILLIAM K., R. E. SCOTT and E. A. GUILLEMILj .
Evaluation of Fourier Transforms. IRE Trans. (Professional
Group on Circuit Theory-2) pp. 243-250, September, 1955.

MASON, SAMUEL J. Oral Examination Procedure. IRE Proc. 44,
p. 696, May, 1956.

MAWARDI, OSMAN K. Thermo-Acoustic Oscillations. Phys. Soc.
Univ. Southampton Proc. 3, p. 28, 1955.366
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MA WARDI, OSMAN K. Aero-Thermoacoustics. Physical Society of
London. Reports of Progress in Physics 19, pp. 156-186, 1956.

MA WARDI, OSMAN K. Theory of Sound Propagation Between
Parallel Baffles. Acoustical Soc. Am. J. 28, pp. 127-128, January,
1956.

MAWARDI, OSMAN K., J. D. LIBEL and J. E. YOUNG. Meas-
urement of Molecular Relaxation in Gases at Elevated Tempera-
tures (A). Acoustical Soc. Am. J. 28, p. 151, January, 1956.

MA WARDI, OSMAN K. On Thermoacoustic Transduction in a
Potential Flow. Acoustical Soc. Am. J. 28, pp. 239-245, March, 1956.

MA WARDI, OSMAN K. Some Notes on the Measurement of
Acoustic Impedance. Acoustical Soc. Am. J. 28, pp. 351-356, May,
1956.

MA WARDI, OSMAN K. and J. E. TOIUNG. Molecular Absorption
of Sound in Gases at High Temperatures. J. Chem. Phys. 24,
p. 1109, May, 1956.

MOON, PARRY and D. E. SPENCER. On the Specification of
B6cher Equations. Franklin Inst. J. 260, pp. 41-46, July, 1955.

MOON, PARRY and D. E. SPENCER. On Electromagnetic Induc-
tion. Franklin Inst. J. 260, pp. 213-226, September, 1955.

MOON, PARRY and D. E. SPENCER. On the Amphre Force. Frank-
lin Inst. J. 260, pp. 295-311, October, 1955.

MOON, PARRYand D. E. SPENCER. Some Electromagnetic Para-
doxes. Franklin Inst. J. 260, pp. 373-395, November, 1955.

MOON, PARRY and D. E. SPENCER. Review of Light Calculations
and Measurements by H. A. E. Keitz. Trinslated by G. Duclox.
(Eindhoven, Holland, Phillips Gloeilampenfabrieken, 1955.)
Franklin Inst. J. 260, p. 434, November, 1955.

MOON, PARRY and D. E. SPENCER. Lighting Design. (Japanese
Translation.) Tokyo, Japan, Gihodo, 1956.

MOON, PARRY and D. E. SPENCER. On the Classification of
the Ordinary Differential Equations of Field Theory. Quarterly
Appl. Math. 14, pp. 1-10, April, 1956.

NEWTON, GEORGE C., JR. Discussion for "Conditional Feedback
Systems-A New Approach to Feedback Control." A.I.E.E.
Trans. (Applications and Industry) 74, pp. 158 159, July, 1955.

NEWTON, GEORGE C., Jr. Design of Control Systems for Mini-
mum Bandwidth. A.I.E.E. Trans. (Applications and Industry)
74, pp. 161-167, July, 1955.

RIAZ, MAHMOUD. Dynamics of D-C Machine Systems. A.I.E.E.
Trans. (Applications and Industry) 74, pp. 365-370, January,
1956.

ROSENBLITH, WALTER A. Review of Physiologie Des Gehbrs by
Otto F. Ranke. (Monograph in GehUr, Stimme, Sprache by Otto F.
Ranke & Hans Lullies. Berlin, Springer-Verlag, 1953.) Acoustical
Soc. Am. J. 27, p. 391, March, 1955. 367
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ROSENBLITH, WALTER A. Man, A Somewhat Neglected Com-
ponent of Hi-Fi Systems. IRE Proc. 43, p. 359, March, 1955.

ROSENBLITH, WALTER A. Effects of Noise on Man: Problems
for Study. Noise Control 1, pp. 22-27, July, 1955.

ROSENBLITH, WALTER A. and L. S. FRISHKOPF. Population
Responses in Peripheral Auditory Nervous System. Am. J.
Physiol. 183, pp. 617-618, December, 1955.

ROSENBLITH, WALTER A., G. FULLER, G. RICCI and C.
von EULER. Potentiation of Auditory Cortical Responses to
Medial Geniculate Stimulation. Anatom. Record. 124, pp. 292-
293, February, 1956.

ROSENBLITH, WALTER A. Man, A Somewhat Neglected Com-
ponent of Hi-Fi Systems. IRE Convention Record Part 7, p. 108,
March, 1956.

ROSENBLITH, WALTER A. and G. RICCI. Potentiation of Audi-
tory Cortical Responses to Medial Geniculate Stimulation.
Federation Proc. 15, p. 150, March, 1956.

SHANNON, CLAUDE E. Game-Playing Machines. Franklin Inst. J.
260, pp. 447-453, December, 1955.

SHANNON, CLAUDE E. and J. McC4RTHY, editors. Automata
Studies, by W. R. Ashby and others. Princeton, Princeton Univ.
Press, 1956. (Annals of Mathematics Studies, 34.)

SHANNON, CLAUDE E. A Universal Turing Machine with Two
Internal States. (In Automata Studies, by W. R. Ashby and others,
pp. 157-165, Princeton, Princeton Univ. Press, 1956.) (Annals of
Mathematics Studies, 34.)

SHANNON, CLAUDE E., K. de LEEUW, E. F. MOORE and N.
SHAPIRO. Computability by Probalistic Machines. (In Automata
Studies, by W. R. Ashby and others, pp. 183-212, Princeton,
Princeton Univ. Press, 1956.) (Annals of Mathematics Studies, 34.)

SHANNON, CLAUDE E. and D. W. HAZELBARGER. The Con-
cavity of Resistance Functions. J. Appl. Phys. 27, pp. 42-43,
January, 1956.

SMITH, PAUL E., Jr. Design-Regulating Systems by Error Coef-
ficients. Control Eng. 2, pp. 69-74, November, 1955.

STEVENS, KENNETH N. Auditory Testing of a Simplified De-
scription of Vowel Articulation. Acoustical Soc. Am. J. 27, pp. 882-
887, September, 1955.

TRUMP, JOHN G., K. A. WRIGHT, C. A. L. BASSETT and T. F.
HUDGLS, Jr. The Clinical Use of Cathode Ray Sterilized
Grafts of Cadavar Bone. Surgical Forum 6, pp. 549-553, 1956.

VAN RENNES, ALBERT B. and W. G. ROWELL. New Concept in
Fail-Safe System Design. Control Eng. 3, pp. 79-81, March, 1956.

von HIPPEL, ARTHUR R. Molecular Engineering. Science 123,
pp. 315 317, February, 1956.368
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von HIPPEL, ARTHUR R. Molecular Engineering. The Technology
Review 58, pp. 240-242 ff., March, 1956.

WHITE, DAVID C. and R. M. SAUNDERS. A Study of Aircraft
A-C Generating Systems for Aircraft Alternating-Current Gen-
erators. Wright Air Development Command. WADC Technical Report
55-311, September, 1955.

WIESNER, JEROME B., G. L. MELLEN, W. E. MORROW, A. J.
POTEand W. H. RADFORD. UHF Long-Range Communication
Systems. IRE Proc. 43, pp. 1269-1281, October, 1955.

WIESNER, JEROME B. Introduction. IRE Proc. 43, pp. 1174,
October, 1955.

DEPARTMENT OF FOOD TECHNOLOGY

BRONNER, F., R. S. HARRIS, C. J. MALETSKOS and C. E.
BENDA. Studies in Calcium Metabolism: The Fate of Intra-
venously Injected Radiocalcium in Human Beings. J. Clin. In-
vestigation 35, pp. 78-88, January, 1956.

DUNN, CECIL G. Recent Developments in the Field of Industrial
Microbiology and Their Possible Impact on Brewing Technology.
(In Am. Soc. Brewing Chemists, Proc. pp. 65-79, 1955.)

DUNN, CECIL G. Yeast Flocculation. Am. Brewer 88, pp. 42-46,
December, 1955.

GOLDBLITH, SAMUEL A. and B. E. PROCTOR. The Present Sta-
tus of Research on Irradiation of Foods. Frosted Food Field pp. 15-
17 ff., July, 1955.

GOLDBLITH, SAMUEL A,, B. E. PROCTOR and R.. POM-
ERANTZ. Potential Application of the Rapid Scanning Spectro-
photometer for the Objective Evaluation of Food Color. Food
Technology 9, pp. 478-482, September, 1955.

GOLDBLITH, SAMUEL A. The Present Status of Cold Steriliza-
tion of Dairy Products with High Energy Radiations. (In Milk
Industry Foundation Convention, Proc. Lab Section. pp. 2-8, October
26-28, 1955.)

GOLDBLITH, SAMUEL A., G. C COLOVOS, C. F. NIVEN, Jr. and
W. D. BELLAMT. Symposium on Applications of Ionizing
Radiation to Food and Pharmaceutical Preservation. Bacteri-
ological Rev. 19, pp. 266-269, December, 1955.

GOLDBLITH, SAMUEL A., B. E. PROCTOR and D. F. FARKAS.
Stopping Storage Off-Flavors by Curbing Peroxidase. Food Eng.
28, pp. 52-54, January, 1956.

GOLDBLITH, SAMUEL A. Radiation Opens New Vistas in Steri-
lization. Pharmacy International 10, pp. 19-24, February, 1956.

GOLDBLITH, SAMUEL A. and B. E. PROCTOR. Radiation Pres-
ervation of Milk and Milk Products. I. Background and Prob-
lems. J. Dairy Science 39, pp. 374-378, April, 1956. 369
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GOLDBLITH, SAMUEL A. Ionizing Radiations in the Pharma-
ceutical Industry. The Glass Packer 35, pp. 47-50, May, 1956.

HARRIS, ROBERT S. Biochemistry. Colliers rear Book, pp. 86-88,
N.Y., Colliers, 1956.

HARRIS, ROBERT S. Facts and Fancies about Food Fats. The
Science Counselor, pp. 1 3, June, 1956.

HARRIS, ROBERT S. Food Fallacies. Proc. New England Conference
on Human Nutrition, pp. 74-78, March 22-23, 1956.

HARRIS, ROBERT S. Phytic Acid and Its Importance in Human
Nutrition. Nutrition Rev. 13, pp. 257-259, September, 1955.

HARRIS, ROBERT S. Phytic Acid and Its Importance in Human
Nutrition. Nutrition Rev. 13, pp. 257-259, September, 1955.

HARRIS, ROBERT S. Vitamins in Theory and Practise. Arch. Bio-
chem. & Biophysics 63, p. 245, February, 1956.

HARRIS, ROBERTS., H. C. HODGE, E. A. MAYNARD and H. F.
BLANCHET, Jr. Chronic Oral Toxicity of 2-Ethylhexyl Phthal-
ate in Rats and Dogs. Arch. Industrial Health 13, pp. 259-264,
March, 1956.

HARRIS, ROBERT S., H. LOPEZ, M. CIMADEVILLA, E.
FERNANDEZ , C. DURRUTHY, J. M. NAVIA, A. VALIENTE
and I. D. CLEMENT. Tabla Provisional de la Composicion
Nutritive de los Alimentos Cubanos. Boletin del Colegio Medico
de la Habana 6, pp. 145-156, October, 1955.

HARRIS, ROBERT S., G. F. MARRIAN and K. V. THIMANN.
Vitamins and Hormones Vol. XIII, N.Y., Academic Press, Inc.,
October, 1955.

KAREL, MARCUS, r. AIKAWA and B. E. PROCTOR. New Ap-
proach to Humidity Equilibria Data. Modern Packaging 29,
pp. 153-156 ff., October, 1955.

LOCKHART, ERNEST E. The Effect of Water Impurities on the
Flavor of Brewed Coffee. Food Research 20, pp. 598-605, November-
December, 1955.

NICKERSON, JOIHN T. R. and S. J. LIROT. Quality Variables
Pinpointed for Fish-Stick Makers. Food Eng. 28, pp. 88-90 ff.,
June, 1956.

NIZEL, ABRAHAM E. and R. S. HARRIS. Effects of Ashed Food-
stuffs on Dental Decay in Hamsters. J. of Dental Research 34,
pp. 513-515, August, 1955.

PROCTOR, BERNARD E., S. DA VISON, G. J. MALECKI and M.
WELCH. A Recording Strain-Gauge Denture Tenderometer for
Foods. I. Instrument Evaluation and Initial Tests. Food Tech-
nology 9, pp. 471-477, September, 1955.

PROCTOR, BERNARD E. and S. A. GOLDBLITH. Cold Steriliza-
tion of Foods. Chem. Eng. Progress 51, pp. 480-482, October, 1955.

PROCTOR, BERNARD E., J. T. R. NICKERSON, J. J. LIC-
CIARDELLO, S. A. GOLDBLITH and E. E. LOCKHART. Exten-370
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sion of Food Storage Life by Irradiation. Food Technology 9,
pp. 523-527, November, 1955.

PROCTOR, BERNARD E., S. A. GOLDBLITH, E. M. OBERLE
and W. C. MILLER, Jr. Radiosensitivity of Bacillus subtilis Under
Different Environmental Conditions: Radiation Research 3,
pp. 295-303, November, 1955.

PROCTOR, BERNARD E., J. T. R. NICKERSON and J. J. LIC-
CIARDELLO. Cathode Ray Irradiation of Chicken Meat for
the Extension of Shelf Life. Food Research 21, pp. 11-20, January-
February, 1956.

PROCTOR, BERNARD E. and N. L. LAHIRT. The Microbiological
Determination of the Essential Amino Acids in Fish Protein.
Food Research 21, pp. 87-90, January-February, 1956.

PROCTOR, BERNARD E. and N. L. LAHIRY. Evaluation of Amino
Acids. in Fish Processed by Various Methods. Food Research 21,
pp. 91-92, January-February, 1956.

PROCTOR, BERNARD E. New Perspectives on the Training of
Food Technologists at the Massachusetts Institute of Technology.
Food Technology 10, pp. 38-43, March, 1956.

PROCTOR, BERNARD E., S. A. GOLDBLITH and G. W. BIER-
MAN. Radiation Preservation of Milk and Milk Products.
II. Off-flavors in Milk and Cream Induced by Ionizing Radia-
tions asJudged by Organoleptic Tests. J. Dairy Science 39, pp. 379-
390, April, 1956.

PROCTOR, BERNARD E. and D. A. LANG. Some Effects of Ioniz-
ing Radiations on Lipids. I. Monocarbonyl Production in Vege-
table Oils. Am. Oil Chem. Soc. J. 33, pp. 237-239, June, 1956.

WANNER, ROBERT L., J. R. MOOR, F. BRONNER, N. S.
PEARSON and R. S. HARRIS. Species Differences in Excretion
of Intravenously Injected Calcium 5 . Fed. Proc. 15, pp. 575-576,
March, 1956.

WERTHEIM, JOHN H. and B. E. PROCTOR. Radiation Preserva-
tion of Milk and Milk Products. III. The Thiobarbituric Acid
Test as a Means of Evaluating Radiation-Induced Changes in
Milk. J. Dairy Sciences 39, pp. 391-401, April, 1956.

DEPARTMENT OF GEOLOGY AND GEOPHYSICS

BUERGER, MARTIN J. The Arrangement of Atoms in Crystals
of the Wollastonite Group of Metasilicates. Nat. Acad. Sci. Proc.
42, pp. 113-116, March, 1956.

FAIRBAIRN, HAROLD W. and J. H. HANDIN. Experimental
Deformation of Hasmark Dolomite. Geol. Soc. Am. Bull. 66,
pp. 1257-1273, October, 1955.

HAHN, THEODOR and M. J. BUERGER. The Detailed Structure
of Nepheline, K Na3 Al4Si4O 16. Zeit. f. Kristallographie 106,
pp. 308-338, August, 1955.
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HA WKES, HERBERT E. and H. BLOOM. Geologic Application of
a Test for Citrate-Soluble Metals in Alluvium. Science 122, pp. 77-
78, July 8, 1955.

HERZOG, LEONARD F. and W. H. PINSON. The Sr and Rb Con-
tents of the Granite G-1 and the Diabase W-1. Geochimica et
Cosmochimica Acta 8, pp. 295-298, 1955.

HERZOG, LEONARD F., W. H. PINSON, P. M. HURLEY and
others. Variations in Isotopic Abundances of Strontium, Calcium
and Argon and Related Topics. U. S. Atomic Energy Commission
Report NYO 3936, Pts. I and II, 1955.

HERZOG, LEONARD F., W. H. PINSON, G. L. DAVIS and L. T.
ALDRICH. Radiogenic Sr8 7 in Micas from Granites. Am. Geo-
physical Union Trans. 36, pp. 875-876, October, 1955.

HURLET, PATRICK M., E. S. LARSEN, Jr. and D. GOTT-
FRIED. Comparison of Radiogenic Helium and Lead in Zircon.
Geochimica et Cosmochimica Acta 9, pp. 98-102, February, 1956.

HURLET, PA TRICK M. Direct Radiometric Measurement by
Gamma-ray Scintillation Spectrometer, Part I: Uranium and
Thorium Series in Equilibrium. Geol. Soc. Am. Bull. 67, pp. 395-
404, April, 1956.

HURLEY, PA TRICK M. Direct Radiometric Measurement by
Gamma-ray Scintillation Spectrometer, Part II: Uranium,
Thorium and Potassium in Common Rocks. Geol. Soc. Am. Bull.
67, pp. 405-412, April, 1956.

MacDONALD, GORDON J. F. Gibbs Free Energy of Water at
Elevated Temperatures and Pressures with Application to the
Brucite-Periclase Equilibrium. J. Geology. 63, pp. 244-252,
May, 1955.

MacDONALD, GORDON]J. F. Equations of State of Solids in the
Earth. J. Geophysical Research 61, pp. 387-391, June, 1956.

PARKS, ROLAND D. Responsibility of Surveyors. New Sketch Press,
Dhanbad, Bihai, India, August, 1955.

PINSON, WILLIAM H. and DAVID ROSTOKER. Review of The
Earth as a Planet, edited by G. P. Kuiper. (Chicago, Univ. Chicago
Press, 1954.) Sky & Telescope 15, pp. 29-31, November, 1955.

SHROCK, ROBERT R. Review of Handbook of Ostracod Taxonomy,
by Henry Van W. Howe. (Baton Rouge, Louisiana State Univ.
Press, 1955.) U. S. Quarterly Book Rev. 12, pp. 106-107, March, 1956.

SHROCK, ROBERT R. Review of Classification of Clypeasteroid
Echinoids byJohn W. Durham. (Berkeley, Univ. Calif. Press, 1955.
Univ. Calif. Publications in Geological Science, Vol. 31.) U. S.
Quarterly Book Rev. 12, p. 245, June, 1956.

SECTION OF GRAPHICS

ADAMS, DOUGLAS P. Three-Dimensional Nomograms. Product
Eng. 26, pp. 186-191, August, 1955.372
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ADAMS, DOUGLAS P. Graphics-the Cursive Writing of Science.
J7. Eng. Drawing 19, pp. 8-10, November, 1956.

COONS, STEVEN A. Graphics and Differential Equations. J. Eng.
Educ. 45, pp. 555-556, March, 1955.

DEPARTMENT OF HUMANITIES

CHANDLER, ALFRED D., Jr. Review of Gulf to Rockies: The Herit-
age of the Fort Worth and Denver-Colorado-and Southern Railways, 1861-
1898, by Richard C. Overton. (Austin, Univ. of Texas Press,
1953.) J. Econ. History 15, pp. 165-167, Summer, 1955.

CHANDLER, ALFRED D., Jr. Review of The Regulation of Busi-
nessmen, by Robert E. Lane. (New Haven, Yale Univ. Press, 1954.)
Explorations in Entrepreneurial History 8, pp. 111-112, December,
1955.

CHANDLER, ALFRED D., Jr. Management Decentralization-An
Historical Analysis. Business History Rev. 20, pp. 111-174, June,
1956.

CHANDLER, ALFRED D., Jr. Review of Great Enterprise: Growth
and Behavior of the Big Corporation, by Herrymon Mauer. (N.Y., The
Macmillan Co., 1955.) Business History Rev. 30, pp. 228-230,
June, 1956.

COLLINS, CARVEL. Review of Sut Lovingood, edited by Brom
Weber. (N.Y., Grove Press, 1954.) New Mexico Quarterly 25, pp.
262-265, Autumn, 1955.

COLLINS, CARVEL. Other Voices. Am. Scholar 25, pp. 108-116,
Winter, 1955-1956.

COLLINS, CARVEL. Review of Swift and Carroll: A Psycho-Analytic
Study of Two Lives, by Phyllis Greenacre. (N.Y., International
Universities Press, 1955.) College English 17, pp. 195-196,
December, 1955.

COLLINS, CAR VEL. Review of The Literary Symbol, by William York
Tindall. (N.Y., Columbia Univ. Press, 1955.) U.S. Quarterly Book
Rev. 11, p. 469, December, 1955.

COLLINS, CAR VEL. Review of Big Woods, by William Faulkner.
(N.Y., Random House, 1955.) U.S. Quarterly Book Rev. 12, pp. 43-
44, March, 1956.

COLLINS, CARVEL. Review of Melville and the Comic Spirit, by
Edward H. Rosenberry. (Cambridge, Mass., Harvard Univ.
Press, 1955.) The Explicator 4, May, 1956.

COLLINS, CARVEL. Review of Hawthorne's Dr. Grimshawe's Secret,
by Edward H. Davidson. (Cambridge, Mass., Harvard Univ.
Press, 1954.) N. E. Quarterly Rev. 29, pp. 258-261, June, 1956

de SANTILLANA, GIORGIO D. Phases of the Conflict Between
Totalitarianism and Science. (In Totalitarianism, edited by Carl J.
Friedrich. Cambridge, Mass., Harvard Univ. Press, 1954. 373
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de SANTILLANA, GIORGIO D. Europa e U. S. A.-Il Rovescio della
Medaglia. (preface by Ignazio Silone) Pubblicazioni deli'
Associazione per la Liberta della Coltura. Rome, 1955.

de SANTILLANA, GIORGIO D. The Crime of Galileo. Chicago, Univ.
Chicago Press, 1955.

de SANTILLANA, GIORGIO D. Le Procks de Galille. (French Book
Club Edition.) Paris Club de Meilleur Livre, 1955.

de SANTILLANA, GIORGIO D. Einstein e la Scuola di Atene.
II Mondo. Rome, July 15, 1955.

de SANTILLANA, GIORGIO D. Italia e Petrolio. II Mondo. Rome,
August, 1955.

de SANTILLANA, GIORGIO D. II Dramma di Galileo. (Two
Installments with Reply by F. Flora.) II Ponte. Florence. January
and June, 1956.

de SANTILLANA, GIORGIO D. Italy Changes Her Ways. Harper's
Mag. 212, pp. 50-54, May, 1956.

de SANTILLANA, GIORGIO D. Our Allies-1956. Tangent Mag. 1,
pp. 7-11, May, 1956.

DEUTSCH, KARL W. Symbols of Political Community. (A chapter
in Conference on Science. Philosophy and Religion in their Relation to
the Democratic Way of Life. 14th. Harvard University. 1954. Symbols
and Society: Fourteenth Symposium, edited by L. Bryson, L.
Finkelstein, H. Hoagland and R. M. Mac Iver. N.Y. Conference,
distributed by Harper, 1955.)

DEUTSCH, KARL W. Large and Small States in the Development
of Larger Political Communities. International Congress of Political
Science 3, Stockholm, August, 1955.

DEUTSCH, KARL W. Review of Military Organization and Society,
by S. Andrzejewski. (London Routledge and Hegan Paul, Ltd.,
1954.) Am. J. Sociology 61, pp. 177-178, September, 1955.

DEUTSCH, KARL W., R. GRINKER, T. PARSONS and others.
Toward a Unified Theory of Human Behavior. N.Y. Basic Books, Inc.,
1956.

DEUTSCH, KARL W. Review of Das Nationale Als Europiiisches
Problem: Beitrage Zur Geschichte Des Nationalitatsprinzips Vornehmlich
Im 19. Jahrhundert, by Reinhard Wittram. (Gottingen: Vanden-
hoeck & Ruprecht, 1954) and L'Id& de la Nationalite et de la Libre
Disposition des Peuples Dans Ses Rapports Avec L'Idie de L'Etat (Etude
des Doctraines iolitiques Contemporaines). 1870-1950, by Pierre
Vergnaud. Preface by J. J. Chevallier. [Etudes d'historie &cono-
mique, politique et sociale, X.] (Geneva: Librairie F. Droz, 1955.)
Am. Historical Rev. 61, pp. 394-396, January, 1956.

DEUTSCH, KARL W. Joseph Schumpeter as an Analyst of
Sociology and Economic History. J. Ecorn. History 16, pp. 41-56,
March, 1956.374
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DEUTSCH, KARL W. Shifts in the Balance of Communication
Flows: A Problem of Measurement in Iriternational Relations.
Pub. Opinion Quarterly 20, pp. 143-160, Spring, 1956.

GOOCH, BRISON D. Review of French Opinion on War and Diplomacy
During the Second Empire, by Lynn M. Case. (Philadelphia Univ.
Pennsylvania Press, 1954.) Rev. Politics 17, pp. 567-569, October,
1955.

GOOCH, BRISON D. Review of Man on His Past: The Study of the
History of Historical Scholarship, by Herbert Butterfield. (Cam-
bridge, Eng. Univ. Press, 1955.) Western Political Quarterly 9,
pp. 521-522, June, 1956.

HOLLAND, NORMAN N. The Sparrow. Hudson Rev. 8, p. 407,
Autumn, 1955.

KOERNENER, JAMES D. The Melancholy Road to Kronstadt. Pacific
Spectator 9, pp. 372-381, Autumn, 1955.

KOERNER, JAMES D. The Last of the Muckrake Men. South
Atlantic Quarterly 55, pp. 221-232, April, 1956.

LEVY, ERNST. Piano. Music at M.I.T. Beethoven Piano Sonatas.
Unicorn Record 1033.

LEVr, ERNST. On the Proportions of the South Tower of Chartres
Cathedral. (Appendix to The Gothic Cathedral, by O. G. von Sim-
son. N.Y. Pantheon, 1956.)

LICHTERMAN, MARTIN. Review of Lincoln and the Party Divided,
by William F. Zornow. (Norman, Okla. Univ. Okla. Press, 1954.)
New rork History 36, pp. 353-354, July, 1955.

LIEPMANN, KLAUS. Conducting Unicorn Concert Orchestra. Music at
M.I.T. Handel Organ Concerti. Unicorn Record 1032.

LOCKWOOD, THEODORE D. June Fashions-Acadernic Style.
Juniata College Bull. 52, p. 3, July, 1955.

LOCKWOOD, THEODORE D. This Nation-Under God? Christian
Register 135, pp. 12-13, 31, April, 1956.

MAHONEr, THOMAS H. D. Burke's Reflections on the Revolution in
France. (Edited with an introduction and notes.) N.Y. Liberal
Arts Press, 1955.

MAHONEY, THOMAS H. D. Mr. Burke's Imperial Mentality.
Canadian Historical Rev. 37, pp. 158-166, June, 1956.

RAE, JOHN B. Review of Industrial Voyage, by P. W. Litchfield.
(Garden City, N.Y. Doubleday & Co., 1954.) Buszness History Rev.
29, pp. 200-202, July, 1955.

RAE, JOHN B. Review of Great Britain and the United States, by H. C.
Allen. (N.Y. St. Martin's Press, 1955.) Freedom and Union 10, p. 24,
July-August, 1955.)

RAE, JOHN B. Engineers' Responsibilities for Leadership. (Digest
of Speech at A.S.M.E. 75th Anniversary Meeting, Baltimore,
April, 1955.) Tool Engineer 35, pp. 178-180, August, 1955. 375
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RAE, JOHN B. Review of A History of Mechanical Invention (revised
ed.), by A. P. Usher. (Cambridge, Mass. Harvard Univ. Press,
1954.) J. Econ. History 15, pp. 300-301, September, 1955.

RAE, JOHN B. The Engineer-Entrepreneur in the American Auto-
mobile Industry. Explorations in Entrepreneurial History 8, pp. 1-11,
October, 1955.

RAE, JOHN B. The Electric Vehicle Company. A Monopoly That
Missed. Business History Rev. 29, pp. 298-311, December, 1955.

RAE, JOHN B. Review of The Life of Lord Nuffield, by P. W. S.
Andrews and E. Brunner. (Oxford, Eng. Basil Blackwell, 1955.)
Explorations in Entrepreneurial History 8, pp. 108-109, December,
1955.

RAE, JOHN B. Review of The Big Business Executive. The Factors
That Made Him, 1900-1950, by Mabel Newcomer. (N.Y. Columbia
Univ. Press, 1955.) Business History Rev. 30, pp. 104-105, March,
1956.

RAE, JOHN B. Review of The New World of Tomorrow, by D. H.
Reber. (N.Y. Vantage Press, 1955.) Freedom and Union 11, p. 23,
April, 1956.

SCHOENWALD, RICHARD L. The Cool Approach. Nvew Leader
38, pp. 20-21, September 5, 1955.

SCHOENWALD, RICHARD L. Freud: The Man and His Mind,
1856-1956. N.Y. Alfred A. Knopf, 1956.

SCHOENWALD, RICHARD L. Historians and the Challenge of
Freud. Western Humanities Rev. 10, pp. 99-108, Spring, 1956.

STAHLMAN, WILLIAM D. Review of Astrology in Roman Law and
Politics. I. Astrology in Rome until the End of the Principate, by Fred-
erick H. Cramer. (Memoirs of the American Philosophical Soc.
37, Philadelphia Amer. Philos. Soc., 1954.) Isis 47, pp. 71-74,
March, 1956.

STAHLMAN, WILLIAM D. Astronomical Dating Applied to a
Type of Astrological Illustration. Isis 47, pp. 154-160, June, 1956.

TUCKER, GREGORY, Pianist. Phyllis Curtin, Soprano. Afro-Cuban
and Latin American Songs. Cambridge Records. CRS 203.

TUCKER, GREGORY, Pianist, and others. Brahms, Trio for Piano,
Violin, Horn in E flat, Op. 40. Boston Records. B-209.

TUCKER, GREGORY, Pianist, and A. GRUMIAUX, Violinist.
Mozart, Sonatas, violin and piano, K. 301 G major and K. 304 E
minor. Boston Records. B-202.

TUCKER, GREGORY. Christmas Songs. Bennington Composers Con-
ference Recordings.

TUCKER, GREGORY. Sextet--Bennington Composers Conference
Recordings.

TUCKER, GREGORY. Three Orchestral Pieces. Bennington Composers
Conference Recordings.376
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TURNBULL, ANDREW W. Scott Fitzgerald at La Paix. New
Yorker 32, pp. 98-109, April 7, 1956.

SCHOOL OF INDUSTRIAL MANAGEMENT

BOWMAN, EDWARD H. andJ. B. STEWART. A Model for Scale
of Operations. J. Marketing 20, pp. 242-247, January, 1956.

BOWMAN, EDWARD H. Production Scheduling by the Trans-
portation Method of Linear Programming. Operations Research
4, pp. 100-103, February, 1956.

CUNNINGHAM, ROSS M. Brand Loyalty. M.I.T. Reports on Re-
search 6, pp. 2-3, June, 1955.

CUNNINGHAM, ROSS M. Brand Loyalty. The Technology Review
58, pp. 13-14, November, 1955.

CUNNINGHAM, ROSS M. Measurement of Brand Loyalty. Am.
Marketing Assoc. Proc. 37, p. 39, December, 1955.

CUNNINGHAM, ROSS M., R. S. ALEXANDER and J. S. CRANE.
Industrial Marketing. Homewood, Ill., Richard D. Irwin, Inc.,
1956.

CUNNINGHAM, ROSS M. Brand Loyalty-What, Where, How
Much? Harvard Bus. Rev. 34, pp. 116-128, January-February,
1956.

CUNNINGHAM, ROSS M. Branded. M.I.T. Observer 2, [p. 3] Feb-
ruary, 1956.

DURAND, DAVID. A Note on Matrix Inversion by the Square
Root Method. Am. Statistical Assoc. J. 51, pp. 288-292, June, 1956.

FETTER, ROBERT B. The Assignment of Operators to Service
Automatic Machines. J. Ind. Eng. 6, pp. 22-30, September-
October, 1955.

GOETZ, BILLYE. Last 20 Years in Management. Advanced Manage-
ment 21, pp. 24-27, March, 1956.

GOETZ, BILLT E. The Usefulness of the Impossible. Am. Assoc.
Univ. Professors Bull. 42, pp. 275-287, Summer, 1956.

GOODWIN, HERBERT F. The Use of Technical Aids and Assist-
ants in Higher Education. (In Current Issues in Higher Education,
Conference on Higher Education Proc. 11, pp. 174-175, 1956.)

GOODWIN, HERBERTF. Acceptance Remarks. (Presented on the
occasion of receiving the Gilbreth Medal at the Eleventh Annual
Management Engineering Conference of the Society for the
Advancement of Management and the American Society of Me-
chanical Engineers.) Advanced Management 21, p. 17, June, 1956.

GREGORY, ROBERT H. Document Processing. (In Eastern Joint
Computer Conferencc Proc. pp. 56-60, 1955.)

GREGORY, ROBERT H. Inventory Control and Computers. (In
Conference on Business Statistics Proc. pp. 24-35, December, 1955.) 377
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GREGORY, ROBERT H. and T. A. MANGELSDORF. A Financial
Statement Computer. Accounting Research 7, pp. 141-153, April,
1956.

GREGORY, ROBERT H. Computers and Accounting Systems; A
Bibliography. Accounting Rev. 31, pp. 278-285, April, 1956.

HILL, THOMAS M. A Criticism of "Joint Cost Analysis as an Aid
to Management." Accounting Rev. 31, pp. 204-205, April, 1956.

HILL, THOMAS M. Business Applications of the Electric Com-
puter. The Accountant 134, May 26 and June 2, 1956.

JOHNSOaN, HOWARD W. The Effective Use of the Group Process
in Industrial Situations. Connaisance de L'Homme (Paris) 12/13,
pp. 40-45, July-August, 1955.

MOORE, LEO B. Industrial Standardization. (Section 9 in Hand-
book of Industrial Engineering and Management, edited by W. G.
Ireson and E. L. Grant. Englewood Cliffs, N.J. Prentice-Hall,
Inc., 1955.)

MOORE, LEO B. Standards Outlook-Managerial Review. The
Magazine of Standards 26, p. 223, July, 1955.

MOORE, LEO B. Standards Outlook-Extracompany Activity.
The Magazine of Standards 26, p. 287, September, 1955.

MOORE, LEO B. Standards Outlook-Organization Theory. The
Magazine of Standards 26, p. 319, October, 1955.

MOORE, LEO B. Standards Outlook-Automation. The Magazine of
Standards 26, p. 351, November, 1955.

MOORE, LEO B. Standards Outlook-Paperwork Standardization.
The Magazine of Standards 26, p. 379, December, 1955.

MOORE, LEO B. Standards Outlook-Selling Standards. The Maga-
zine of Standards 27, p. 31, January, 1956.

MOORE, LEO B. Too Much Management, Too Little Change.
Harvard Bus. Rev. 34, pp. 41-48, January-February, 1956.

MOORE, LEO B. Standards Outlook-Standard Definitions. The
Magazine of Standards 27, p. 63, February, 1956.

MOORE, LEO B. Standards Outlook-Purchasing.- The Magazine of
Standards 27, p. 95, March, 1956.

MOORE, LEO B. Standards Outlook-Master Standards List. The
Magazine of Standards 27, p. 127, April, 1956.

MOORE, LEO B. Standards Outlook-Standards Review. The Maga-
zine of Standards 27, p. 159, May, 1956.

MOORE, LEO B. Management Laboratory-An Educational Ex-
perience in the Realities of Management. Tech. Eng. News 37,
pp. 10-16, May, 1956.

MOORE, LEO B. Standards Outlook-Management Action. The
Magazine of Standards 27, p. 191, June, 1956.378
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RUBENSTEIN, ALBERT H. Evaluation of the Possibilities of
Research Effort in a New Field of Technology. Royal Swedish
Acad. Eng. Sci. J. 6, pp. 239-251, 1955.

SCHELL, ERWIN H. Review of What Makes an Executive, edited
by E. Ginsberg. (N.Y. Columbia Univ. Press, 1955.) Advanced
Management 20, p. 32, August, 1955.

SCHELL, ERWIN H. Industrial Continuum and the Nature of
Man. Soc. for Advancement of Management, Measurement of Manage-
ment Conference, Proc. pp. 80-84, November, 1955.

SCHELL, ERWIN H. The Importance of Attitudes: An Open
Letter. Supervisory Management 1, pp. 40-43, December, 1955.

SCHELL, ER WIN H. Industrial Continuum and the Nature of
Man. Industry Tomorrow pp. 1-3, January 15, 1956.

SCHELL, ERWIN H. Industrial Continuum and the Nature of
Man. Advanced Management 21, pp. 26-28, May, 1956.

SHILLINGLAW, GORDON. Residual Values in Investment
Analysis. J. Bus., Univ. Chicago 18, pp. 275-284, October, 1955.

TORGERSON, WARREN S. A Non-parametric Test of Correlation
Using Rank Orders Within Subgroups. Psychometrika 21, pp. 145-
152, June, 1956.

WAGNER, HAR VET M. A Note on Testing the Transitivity Axiom.
Southern Econ. Rev. 22, pp. 493-494, April, 1956.

WHITIJV, THOMSON M. Weintraub's Dynamic Analyses. Kyklos
8, pp. 301-303, 1955.

WHITIN, THOMSON M. Statistical Methods for Inventory Con-
trol. (Introductory Remarks by Chairman.) (In Conference on
Business Statistics Proc., pp. 17-18, June, 1955.)

WHITIN, THOMSON M. Optimal Inventory Levels and Delivery
Time. (Abstract). Operations Research Soc. Am. J. 3, p. 357, August,
1955.

WHITIN, THOMSON M. and J. W. T. TOUNGS. A Method for
Calculating Optimal Inventory Levels and Delivery Time. Naval
Research Logistics Quarterly 2, pp. 157-173, September, 1955.

WHITIN, THOMSON M. Inventory Control and Price Theory.
Management Science 2, pp. 61-68, October, 1955.

DEPARTMENT OF MATHEMATICS

ANKENT, NESMITH C. and T. J. RIVLLV. On a Theorem
of S. Bernstein. Pacific J. Math. 5, pp. 849-852, September, 1955.

ANKENJ, NESMITH C., R. BRAUER and S. CHOWLA. A Note
on the Class Number of Algebraic Number Fields. Am. J. Math.
78, pp. 51-61, January, 1956.

ANKENr, NESMITH C. The Law of Quadratic Reciprocity. Det
Kongelige Norske Videnskopers Selskabs 28, pp. 145-149, January,
1956. 379
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BUSH, GEORGE C., H. P. GALLIHER and P. M. MORSE. Attend-
ance and Use of the Science Library at M.I.T. Am. Documenta-
tion 7, pp. 87-109, April, 1956.

CALDERON, ALBERTO P. and R. ARENS. Analytic Functions of
Several Banach Algebra Elements. Annals Math. 62, pp. 204-216,
September, 1955.

CALDERON, ALBERTO P. and A. DEVINAT Z . On Fourier-
Stieltjes Transforms. Canadian J. Math. 7, pp. 453-461, October,
1955.

CALDERON, ALBERTO P. and A. ZrGMLUND. A Note on Inter-
polation of Sublinear Operations. Am. .7. Math. 78, pp. 282-288,
April, 1956.

CALDERON, ALBERTO P. and A. ZYGMUND. On Singular Inte-
grals. Am. J. Math. 78, pp. 289-309, April, 1956.

CALDERON, ALBERTO P. and A. ZYGMUND. Algebras of Cer-
tain Singular Operators. Am. 7. Math. 78, pp. 310-320, April,
1956.

CALDERON, ALBERTO P. and A. DEVINAT Z . Sur Certaines
Courbes a Courbure Constante dans l'Espace de Hilbert. Acad.
Sciences, Paris. Comptes Rendus 241, pp. 539-541 ff., August 17,
1955.

HILDEBRAND, FRANCIS B. Introduction to Numerical Analysis. N.Y.
McGraw-Hill, 1956.

HOWARD, LOUIS N. and D. L. MATTHEWS. On the Vortices
Produced in Shock Diffraction. j. Appl. Phys. 27, pp. 223-231,
March, 1956.

HURE WICZ, WITOLD. On the Concept of a Fiber Space. National
Acad. Science Proc. 41, pp. 956-961, November, 1955.

HUREWICZ, WITOLD and E. FADELL. On the Spectral Sequence
of a Fiber Space. National Acad. Science Proc. 41, pp. 961-964,
November, 1955.

HUREWICZ, WITOLD and C. H. DOWKER. Dimension of Metric
Spaces. Fundamenta Mathematicae 43, January, pp. 83-88, 1956.

IWASA WA, KENKICHI. On Galois Groups of Local Fields. Am.
Math. Soc. Trans. 80, pp. 448-469, November, 1955.

IWASA WA, KENKICHI. A Note on the Group of Units of an Alge-
braic Number Field. Journal de Mathematiques Pures et Appliquees
35, pp. 189-192, April, 1956.

LEVINSON, NORMAN and L. FLATTO. Periodic Solutions of
Singularly Perturbed Systems. J. Rational Mech. & Analysis 4,
pp. 943-950, November, 1955.

LEVINSON, NORMAN and S. HABER. A Boundary Value Prob-
lem for a Singularly Perturbed Differential Equation. Am. Math.
Soc. Proc. 6, pp. 866-872, December, 1955.

LIL, CHIA-CHIAO. The Theory of Hydrodynamic Stability. Cambridge,
[Eng.] Univ. Press, 1955.380
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LIN, CHIA-CHIAO and D. W. DN.LA"/. On the Stability of the
Boundary Layer in a Compressible Fluid. J. Aero. Sci. 22, pp. 455-
477, July, 1955.

LL, CHIA-CHIAO. Aspects of the Problem of Turbulent Motion.
J. Aero. Sci. 23, pp. 453-461, May, 1956.

MAR TIN, WILLIAM T. and E. REISSNER. Elementary Differential
Equations. Cambridge, Mass. Addison-Wesley Pub. Co., Inc., 1956.

MA.-RTI.N, ,WILLIAM T. Scientific Report on the Second Summer
Institute. Part 1. Report of the Analysis Seminar. Am. Math. Soc.
Bull. 62, pp. 79 101, March, 1956.

MATT[UCK, ARTHLUR P. Abelian Varieties Over P-adic Ground
Fields. Annals Math. 62, pp. 92-119, July, 1955.

.ASH, jOH.V F. The Imbedding Problem for Riemannian Mani-
folds. Annals Math. 63, pp. 20-63, January, 1956.

RAKIN, BA TARD. Relations Between Stochastic Processes. Annals
Math. Statistics 27, p. 546, June, 1956.

REISS.VER, ERIC and H. GLANTC. On Finite Sum Equations for
Boundary Value Problems of Partial Difference Equations. 7.
Math. & Physics 34, pp. 286 297, 1955.

REISSNER, ERIC and AM. W. JOH.NSONV. On Inextensional De-
formations of Shallow Elastic Shells. J. Math. & Physics 34,
pp. 335-346, 1955.

REISSA ER, ERIC. On Torsion with Variable Twist. Osterreichisches
Ingenieur-Archiv 9, pp. 218-224, July, 1955.

REISSAER, ERIC'. On Transverse Vibrations of Thin Shallow
Elastic Shells. Quarterly Appl. AMath. 13, pp. 169 176, July, 1955.

RE'ISSAER, ERIC'. On Axi-Symmetrical Vibrations of Shallow
Spherical Shells. Quarterly Appl. Math. 13, pp. 279 290, October,
1955.

REISSAER, ERIC andR. A. CLARK. On Axially Symmetric Bending
of Nearly Cylindrical Shells of Resolution. J. Appl. lMech. 23,
pp. 59-67, March, 1956.

REIS'S,:N\ER, ERIC. Note on Torsion with Variable Twist. J. Appl.
Mech. 23, pp. 315-316, June, 1956.

WADSWORTH, GEORGE P., 7. G. BRYAN and T. Ml. W1HITLV.
A Multi-Stage Inventory Model. Naval Research Logistics Quar-
terly 2, pp. 25-37, March-June, 1955.

WI'HITEHEAD, GEORGE W. On the Homology Suspension. Annals
Math. 62, pp. 254-268, 1955.

WIENER, .NORBERT. I Am A Mathematician. N.Y. Doubleday,
1956.
If'JEA ER, NORBERT. Time and Organization. Fawley Lecture,
Southampton, England, Univ. Southampton, 1956. 381
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COLLILS, SAMU"E L C. Helium Liquefiers and Carriers. (In Hand-
buch der Physik 14, pp. 112-136, Berlin Springer, 1956.)

COOK, ,NATHAN H., Al. C. SHAW and P. A. SMITH. Practical
Applications of Grinding Principles. Tool Engr. 35, p. 113, Octo-
ber, 1955.

DEN HARTOG, JACOB P. Mechanical Vibrations. Edition 4. N.Y.
McGraw-Hill, 1956.

FA T, JAMES A. and E. LEKA 4WA. Ignition of Combustible Gases
by Converging Shock Waves. 7. Appl. Phys. 27, pp. 261 266,
March, 1956.

GOODMA'li, THOMAS P. Determination of the Characteristics
of Multi-Input and Nonlinear Systems from Normal Operating
Records. A.S.M.E. Paper 56-IRD-17, 1956.

GOODMAN, THOMAS P. and 7. B. RESWICK. Determination of
System Characteristics from Normal Operating Records.
A.S.M.E. Trans. 78, pp. 259 271, February, 1956.

HATSOPOULOS, GEORGE N. and ,7. KATE. A Novel Method of
Obtaining an Isothermal Surface for Steady-State and Transient
Conditions. A.S.M.E. Preprint 56-SA-13, 1956.

HESSELSCHWI'ERDT, A 'I GST L., Jr. Converting Solar Energy
into Comfort. Refris,. Eng. 62, pp. 55 59, 94, August, 1955.

HESSELSCHWIERDT, AUG(IUST L., 7r. Solar Energy as a Source
for Heating. (In National Warm Air Heating and Air Conditionina
Assoc. Proc. 1st Tech. Conference. pp. 57-66, 1956.)

HRONES, JOH.V A. A Survey of Some Recent Developments in
the Automatic Control Field. Appl. .M1ech. Rev. 8, pp. 501 504,
December, 1955.

HUL IT, JAN A. H. Critical Time in Creep Buckling. J. Appl. Mech.
22, p. 432, September, 1955.

KArE, JOSEPH. A Table of the First Eleven Repeated Integrals
of the Error Function. J. Math. & Phys. 34, pp. 119 125, July,
1955.

KATE, JOSEPH, G. A. BROWN, J7. C. WESTAMORELAND and
E. F. KUR TA. Simultaneous Measurements of Velocity and
Temperature Profiles for Adiabatic Supersonic Flow of Air in a
Tube. J. Aero. Sci. 22, pp. 575-577, August, 1955.

KATE, JOSEPH, J. H. KEENAAN", G. A. BRO WN and R. H.
SHOULBERG. Heat-Transfer Measurements in an Inexpensive
Supersonic Wind Tunnel. Part I. Apparatus and Results for a
Laminar Boundary Layer Based on a Simple One-Dimensional
Flow Model. J. Appl. AMech. 22, pp. 289 296, September, 1955.

KATE, JOSEPH and G. A. BROWWN. Heat-Transfer Measurements
in an Inexpensive Supersonic Wind Tunnel. Part II. Results
for a Laminar Boundary Layer Based on a -Two-Dimensional
Flow Model. 7. Appl. Mech. 22, pp. 297 304, September, 1955.382
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KAYE, JOSEPH and V. C. M. rEH. Design Charts for Transient
Temperature Distribution Resulting from Aerodynamic Heating
at Supersonic Speeds. J. Aero. Sci. 22, pp. 755-762, November,
1955.

KEENA.V, JOSEPH H. Concepts Employed in the Thermody-
namics of Coupled Irreversible Flows. (In Thermodynamics and
Engineering, edited by William E. Ranz. Univ. Park, Penn. State
Univ., 1955.)

KEENAN.\, JOSEPH H. and H. E. WEBER. Head Loss in Flow
Through a Cyclone Dust Separator or Vortex Chamber.
A.S.M.E. Preprint 56-A-8, 1956.

LEE, SHIH-rING and J. L. SHEARER. Developing and Applying
Pneumatic Control Valves. Machine Design 27, pp. 240-248,
May, 1955.

LEE, SHIH-rING and J. L. SHEARER. Pneumatic Power for
Automatic Control Systems. Product Eng. 26, pp. j22-j25,
October, 1955.

LEE, SHIH-rING and J. L. SHEARER. Development of a Minia-
ture Electrohydraulic Actuator. A.S.M.E. Trans. 77, pp. 1077-
1088, October, 1955.

McCLINTOCK, FRANK A. The Statistical Theory of Size and
Shape Effects in Fatigue. J. Appl. Mech. 22, pp. 421-426,
September, 1955.

McCLINTOCK, FRANK A. A Criterion for Minimum Scatter in
Fatigue Testing. J. Appl. Mech. 22, pp. 427-431, September, 1955.

McCLINTOCK, FRANK A. Variability in Fatigue Testing: Sources
and Effect on Notch Sensitivity. (In International Colloquium on
Fatigue, Proc., Stockholm 1955, pp. 171-177, 1956.)

REICHEYBACH, GEORGE S. Discussion of The Relation Between
Grinding Conditions and Thermal Damage in the Workpiece, by R. S.
Hahn. A.S.M.E. Trans. 78, pp. 807-811, May, 1956.

REICHENBACH, GEORGE S., J. E. MA rER, S. KALPAKCIOGLU
and M. C. SHA W. The Role of Chip Thickness in Grinding.
A.S.M.E. Trans. 78, pp. 847-859, May, 1956.

RESIWICK, JAMES B. Dynamic Loads on Spur and Helical Gear
Teeth. A.S.M.E. Trans. 77, pp. 635-644, July, 1955.

RESWICK, JAMES B. Disturbance Response Feedback-A New
Control Concept. A.S.M.E. Trans. 78, pp. 243-249, February,
1956.

SHAPIRO, ASCHER H. Review of A Selection of Graphs for Use in
Calculations of Compressible Airflow, edited by L. Rosenhead. (N.Y.
Oxford Univ. Press, 1954.) J. Appl. Mech. 22, p. 612, December,
1955.

SHAPIRO, ASCHER H. Review of High Speed Aerodynamics and Jet
Propulsion. Vol. I: Thermodynamics and Physics of Matter, edited
by F. D. Rossini. (Princeton Princeton Univ. Press, 1955.) Engi-
neering (London) 180, p. 882, December 30, 1955. 383
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SHAPIRO, ASCHER H. and A. 7. ERICKSON. On the Changing
Size Spectrum of Particle Clouds Undergoing Evaporation,
Combustion or Acceleration. (In Heat Transfer and Fluid Mechanics
Institute. Proc. Preprints of Papers, pp. 105-133, Palo Alto, Calif.
Stanford Univ., 1956.)

SHAPIRO, ASCHER H. Review of Boundary Layer Theory, by
Hermann Schlichting, translated by J. Kestin. (N.Y. McGraw-
Hill, 1955.) J. Appl. Mech. 23, pp. 162-163, March, 1956.

SHAPIRO, ASCHER H. and M. A. RIVAS, Jr. On the Theory of
Discharge Coefficients for Rounded-Entrance Flowmeters and
Venturis. A.S.M.E. Trans. 78, pp. 481-488, April, 1956.

SHAPIRO, ASCHER H., K. R. WADLEIGH, B. D. GAVRIL and
A. A. FO WLE. The Aerothermopressor-A Device for Improving
the Performance of a Gas-Turbine Power Plant. A.S.M.E. Trans.
78, pp. 617-654, April, 1956.

SHAPIRO, ASCHER H. The Aerothermopressor. The Engineer
(London) 201, pp. 517-518, May 18, 1956.

SHA W, MILTON C. and S. O. DIRKE. On the Wear of Cutting
Tools. (In Les Annales du College International pour l'Etude Scien-
tifique des Techniques de Production Mecanique 4, pp. 47-54. Iausanne
Suisse, Microtecnix, Edition Scriptar S. A., 1955.)

SHAW, MILTON C., N. H. COOK and P. A. SMITH. Putting
Machinability Data to Work. Tool Engr. 35, pp. 81-86, August,
1955.

SHAW, MILTON C., P. A. SMITH, N. H. COOK and E. G.
LOEWEN. The Influence of Lead on Metal Cutting Forces and
Temperatures. A.S.M.E. Preprint 56-SA-36, 1956.

SHA W, MIL TON C., P. A. SMITH, N. H. COOK and E. G.
LOE WEN. Leaded Steels and the Real Area of Contact in Metal
Cutting. A.S.M.E. Preprint 56-SA-37, 1956.

SHA W, MILTON C. and P. A. SMITH. Applying Cutting Fluids
to Best Advantage. Tool Engr. 36, pp. 111-115, March, 1956.

SHA W, MILTON C. and C. T. YANG. Inorganic Grinding Fluids
for Titanium Alloys. A.S.M.E. Trans. 78, pp. 861-868, May,
1956.

SHAW, MILTON C. Anforderungen an Werkzeugmaschinen der
Zukunft. Industrie-Anzeiger 78, p. 676, June 15, 1956.

SHEARER, JESSE L. Study of Pneumatic Processes in the Con-
tinuous Control of Motion with Compressed Air. Parts I & II.
A.S.M.E. Trans. 78, pp. 233-249, February, 1956.

SHEARER, JESSE L. and S. r. LEE. Selecting Power-Control
Valves: Their Design Air-Oil Characteristics. Control Eng. 3,
pp. 72-78, March, 1956.

SHEARER, JESSE L. and S. T. LEE. Selecting Power-Control
Valves: Their Design and Performance. Control Eng. 3, pp. 73-
76, April, 1956.384
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SMITH, PRESCOTT A., M. C. SHAW and N. H. COOK. Forces
and Power in Metal Cutting. Tool Engr. 35, pp. 143-145,
September, 1955.

TAYLOR, C. FArETTE. Effect of Cylinder Size on the Design and
Performance of Diesel Engines for Rail and Marine Service. (In
International Internal Combustion Engine Congress [Proc.] The Hague
3, pp. 361-389, 1955.)

TOONG, TAU-YI and A. H. SHAPIRO. Theoretical Investigation
of Frictional Effects for Laminar Compressible Flow in a Tube
Entry. (In 50Jahre Grenzschichtforschung, edited by H. G6rtler and
W. Tollmien, pp. 181-192. Braunschweig, Germany; F. Vieweg &
Sohn 1955.)

MEDICAL DEPARTMENT

HORWOOD, MURRAY P. Equipment and Supplies for Sanitation
Laboratories. Geneva, Switzerland. World Health Organization;
October 17, 1955.

HOR WOOD, MURRAT P. Public Health in Burma. Cambridge, Mass.
M.I.T., 1956.

DEPARTMENT OF METALLURGY

ADAMS, CLYDE M., Jr., H. F. TAYLOR and E. ,7. SiULLII'.t\, ,7r.
Risering of Gray Iron Castings, Report 6. Am. Foundrymen's Soc.
Trans. 6 3 , pp. 8-12, 1955.

ADAMS, CLYDE M., Jr. and D. I. SLNIZER. Metallurgical Re-
quirements and Production Techniques for Titanium Castings.
Am. Foundrymen's Soc. Trans. 63, pp. 313-316, 1955.

ADAMS, CLYDE M., Jr., H. F. TAYLOR and D. CHANDLET.
A Quantitative Evaluation and Importance of Hydrogen in
Aluminum Founding. Am. Foundrymen's Soc. Trans. 63, pp. 607-
614, 1955.

ADAMS, CLYDE M., Jr. Gating and Risering Investment Castings.
Metal Progress 69, pp. 58-60, May, 1956.

A VERBACH, BEAJAMLV L. and F. H. HERBSTEIN. Tempera-
ture-Diffuse Scattering for Powder Patterns from Cubic Crystals.
Acta Crystallographica 8, pp. 843-844, December, 1955.

AVERBACH, BEAVJAMLV L., A. COHEN and C. H. SHIH. Some
Effects of Silicon on the Mechanical Properties of High Strength
Steel. Am. Soc. Metals Trans. 48, pp. 86-115, 1956.

AVERBACH, BEA•JAMLV L. and F. H. HERBSTELY. On the
Ordered Structure Proposed for Li3Mg 5. Acta Crystallographica 9,
pp. 91-92, January, 1956.

BACKOFEN, WALTER A., G. W. POWELL and E. R. MARSHALL.
A Diameter Gage and Dynamometer for True Stress-Strain Ten-
sion Tests at Constant True Strain Rate. A.S.T.M. Preprint 88,
1955.
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BACKOFEN', WALTER A. and Al. L. EBNER. Fatigue and
Anisotropy in Copper. Am. Soc. Metals Trans. 48, pp. 872-883,
1956.

BEIVER, MICHAEL B. The Supply of Metallurgists with Graduate
Training. Metal Progress 68, pp. 82-85, August, 1955.

BISHOP, HARRY L., T. B. KIG; and N. 7. GRANT. The Role
of Slag Composition in Open-Hearth Desulpherization and
Oxidation. Am. Iron & Steel Institute iearbook p. 249, 1955.

CHIPMAN, JOHN and J. A. CORDIER. Activity of Sulfur in
Liquid Fe-Ni Alloys. Am. Inst. Mining Met. Engrs. Trans. 203,
pp. 905-907, 1955.

CHIPMAAN, JOHlYN. Atomic Interaction in Molten Alloy Steels.
Iron & Steel Inst. 7. 180, pp. 97-106, June, 1955.

CHIPMAN, 70H.NV and T. P. FLORIDIS. Activity of Aluminum in
Liquid Ag-Al, Fe-Al-C and Fe-Al-C-Si Alloys. Acla .Meallurgica
3, pp. 456-459, September, 1955.

CHIPMAN, JOHN. Viite vid Staltillverkning. Jernkontorets Annaler
139, pp. 561-582, September, 1955.

deBRU.T'Y, PHILIP L. and R. ,7. CHARLES. Energy Transfer by
Impact. Mining Eng. 8, pp. 47-53, January, 1956.

deBRUT V, PHILIP L. and H. 7. MODI. Particle Size and Flotation
Rate of Quartz. MIining Eng. 8, pp. 415-419, April, 1956.

ECONOMOS, GEORGE. General Methods of Magnetic Ferrite
Preparation. 7. Am. Ceramic Soc. 39, pp. 241-244, July, 1955.

ECONOMOS, GEORGE. Properties of Magnetite and Manganese
Ferrite Fired in Various Atmospheres. 7. Am. Ceramic Soc. 39,
pp. 292-297, August, 1955.

ECONOMOS, GEORGE. Effects of Fabrication Techniques on
Magnetic Properties of Magnesium Ferrite. 7. Am. Ceramic Soc.
39, pp. 335-340, September, 1955.

ECONOMAOS, GEORGE. Development of a Complex Ferrite with a
Rectangular Hysteresis-Loop Characteristic. 7. Am. Ceramic Soc.
39, pp. 353-357, October, 1955.

ECONO.V10S, GEOR(E. Magnetic Properties of Square-Loop Fer-
rites Within the System MgO-MnO-Fe 2O3 . J. Am. Ceramic Soc.
39, pp. 408 411, November, 1955.

ELLIOTT, 70H,\V F. and P. H. SMITH. Influence of Hot-top
Coverings on Steel Quality of Plain Carbon and Low-alloy Grades
of Steels. Nat. Open Hearth Proc. 38, pp. 22 44, April, 1955.

ELLIOTT, JOHN F., K. R. MATTSO.VN and 7. TATU[, Jr. In-
fluence of Ingot Dimensions on Segregation in Large Rim-steel
Ingots. Nat. Open Hearth Proc. 38, pp. 142-160, April, 1955.

FLANAGAN, WILLIAM F. and B. L. A IVERBACH. Hall Effect in
Solid Solutions. Phys. Rev. 101, pp. 1441-1442, March 1, 1956.386
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GAUDIN, ANTOINE M. and D. W. FUERSTENA U. Quartz Flota-
tion with Cationic Collectors. Mining Eng. 7, pp. 958-962,
September, 1955.

GAUDIN, ANTOINE M., P. L. deBRUTN and 0. MELLGREN.
Adsorption of Ethyl Xanthate on Pyrite. Mining Eng. 8, pp. 65-70,
January, 1956.

GAUDIN, ANTOINE M. Saline Flotation. Eng. & Mining J. 157,
pp. 89-91, May, 1956.

GRANT, NICHOLAS J. Creep and Creep Rupture Testing. (In
Am. Soc. Metals Handbook, Supplement p. 175, Cleveland, Ohio
Am. Soc. Metals, 1955.)

GRANT, NICHOLAS]J. and R. M. SMITH. They're Making Molds
Out of Glass Now. Modern Castings & Am. Foundryman 28, p. 30,
August, 1955.

GRANT, NICHOLAS J. Evaluation of Recent Precision Casting
Techniques. Investment Casting Inst. Proc. 3B, p. 33, November,
1955.

GRANT, NICHOLAS J. and A. G. BUCKLIN. Chromium-Nickel
Alloys for High Temperature Applications. A.S.T.M. Special
Tech. Pub. 174, [1956].

GRANT, NICHOLAS J. Grain Boundary Participation in Creep
Deformation and Fracture. (In Symposium on Creep and Fracture
of Metals at High Temperatures Proc. Nat. Physical Lab., London,
H.M.S.O., 1956.)

GRANT, NICHOLAS J., A. G. BUCKLIN and W. ROWLAND.
Creep Rupture Properties of Cold Worked Type 347 Stainless
Steel. Am. Soc. Metals Trans. 48, pp. 446-455, 1956.

GRANT, NICHOLAS J. and H. C. CHANG. The Mechanism of
Grain Boundary Sliding. J. Metals 8, p. 169, February, 1956.

GRANT, NICHOLAS J. and C. C. WANG. Transformation of the
Tio Phase. 7. Metals 8, p. 184, February, 1956.

GRANT, NICHOLAS J. Decarburization in Investment Castings
and Heat Treating. Investment Casting Inst. Proc. 4A, May, 1956.

GRANT, NICHOLAS J. Choice of High Temperature Alloys-
Influence of Fabrication History. Metal Progress 69, p. 81, May,
1956.

GRANT, JNICHOLAS J. and H. C. CHANG. Mechanism of Inter-
crystalline Fractures. Am. Inst. Mining Met. Engrs. Trans. 8, p. 544,
May, 1956.

GRANT, NICHOLAS J. and F. C. MONKMAN. Low Carbon, Low
Nitrogen Improve Stainless Properties at Elevated Tempera-
tures. Iron Age 177, p. 67, May 31, 1956.

GRANT, NICHOLAS J. Design of High-Temperature Alloys Cer-
mets and Oxide Dispersions. Metal Progress 69, p. 76, June, 1956. 387
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HIILLERT, MATS H., B. L. A VERBACH and M. COHEN. Thermo-
dynamic Properties of Solid Aluminum-Silver Alloys. Acta
Metallurgica 4, pp. 31-36, January, 1956.

KAU~` FMANN, ALBERT R. and B. R. F. KJELLGREN. Status of
Beryllium Technology in the U.S.A. International Conference on
the Peaceful Uses qf Atomic Energy Proc. 8, pp. 590-599, 1956.

KA LUFMANN, ALBERT R. Fabrication of Uranium Alloys. Inter-
national Conference on the Peaceful Uses of Atomic Energy Proc. 9,
pp. 210-213, 1956.

KINGER ', WILLIAM D. Thermal Conductivity. XII. Tempera-
ture Dependence of Conductivity for Single-Phase Ceramics.
Am. Ceramic Soc. 7. 38, pp. 251-255, July 1, 1955.

KINGERr, WILLIAM D. and M. BERG. Study of the Initial Stages
of Sintering Solids by Viscous Flow, Evaporation-Condensation
and Self-Diffusion. 7. Appl. Phys. 26, p. 1205, October, 1955.

KINGERT, WILL-IAM D. and J. PAPPIS. Note on Failure of Cera-
mic Materials at Elevated Temperatures under Impact Loading.
Am. Ceramic Soc. 7. 39, pp. 64-66, February 1, 1956.

KIVGERY, WILLIAM D. Role of Surface Energies and Wetting in
Metal-Ceramic Sealing. Am. Ceramic Soc. Bull. 35, pp. 108-112,
March, 1956.

KURK7IA^N, CHARLES R. and W. D. KINGERr. Surface Tension
at Elevated Temperatures. III. Effect of Cr, In, Sn and Ti on
Liquid Nickel Surface Tension and Interfacial Energy with
A120 3. J. Phys. Chem. 60, pp. 961-963, July, 1956.

NOR TON, FREDERICK H. Flow Properties of the Kaolinite-Water
System. Nat. Conference on Clay and Clay Minerals Proc. 3, pp. 549-
556, 1955. (Nat. Acad. Sci. Publication 395.)

NOR TON, FREDERICK H. Ceramics for the Artist Potter. Cambridge,
Mass. Addison-Wesley Press, 1956.

NOR TON, JOHN T. Interaction Between Metals and Atmospheres
During Sintering. .7. Metals 8, pp. 49-53, January, 1956.

NORTON, JOHN T., W. W. WEBB and C. WAGNER. Oxidation of
Tungsten. Electrochem. Soc. 7. 103, pp. 107-111, February, 1956.

NORTON, JOH.N T., W. W. WEBB and C. WAGNER. Oxidation
Studies in Metal-Carbon Systems. Electrochem. Soc. 7. 103, pp. 112-
117, February, 1956.

NORTOA, JOHN T. Cermets for High-Temperature Service.
Mech. Eng. 78, pp. 319--322, April, 1956.

OGIL VIE, ROBERT E. Application of X-Rays to the Heat Treat-
ing Industry. Metal Treating 7, pp. 2-5, January-February, 1956.

PRICE, PETER E., N. J. 7. GRANT and F. C. MONKMA.N. The
Effect of Composition and Structure on the Creep-Rupture
Properties of 18-8 Stainless Steels. Am. Soc. Metals Trans. 48,
pp. 418-445, 1956.388
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RAMACHA.NDRA1N, SUN;DRESAJV, T. B. KING and N. J.
GRANT. Rate of Sulphur Transfer Between Blast-Furnace Type
Metal and Slag. Am. Inst. Mining Met. Engrs. Blast Furnace &
Raw Materials Comm. Proc. 14, pp. 338-349, 1955.

RErNOLDS, CHARLES C. and M. GRANDPIERRE. Ductile Iron-
A New Material for Petroleum Pipe. Am. Petroleum Inst. Proc. 35,
Sect. 4, p. 11, 1955.

RErNOLDS, CHARLES C., W. T. WHITTINGTON and H. F.
TATLOR. Hardenability of Ductile Cast Iron. Am. Foundrymen's
Soc. Trans. 63, pp. 116-122, 1955.

ROSENFIELD, ALANR. and B. L. A VERBACH. The Effect of Stress
on the Expansion Coefficient. J. Appl. Phys. 27, pp. 154-156,
February, 1956.

STARK, PHILIP, B. L. A VERBACH and M. COHEN. Internal Fric-
tion Measurements on Tempered Martensite. Acta Metallurgica
4, p. 91, January, 1956.

TA LOR, HO WARD F. and G. J. GROTT. Reactions During Core
Baking. Am. Foundrymen's Soc. Trans. 63, pp. 493-502, 1955.

UHLIG, HERBERT H. and T. L. O'CO/NNOR. Nature of the Pas-
sive Film on Iron in Concentrated Nitric Acid. Electrochem. Soc.
J. 102, pp. 562-572, October, 1955.

UHLIG, HERBERT H. Corrosion--An Electrochemical Process.
India Sec. Electrochem. Soc. Bull. 1, pp. 1--4, 1956.

UHLIG, HERBERT H. Corrosion Research at M.I.T. Corrosion
Technology 3, pp. 1-7, February, 1956.

WAGNER, CARL. Galvanische Zellem mit festen Elektrolyten mit
gemischter Stromleitung. Zeit. f. Elektrochemie 60, pp. 4-7,
February, 1956.

WULFF, JOHN, R. A. HUGGINS and H. UDIN. The Formation
of Austenite in Plain Carbon Steels at High Heating Rates.
Welding J. 35, pp. 18-s to 26-s, January, 1956.

DEPARTMENT OF METEOROLOGY

AUSTIN, JAMES M. and L. KRAWITZ. 50-Millibar Patterns and
Their Relationship to Tropospheric Changes. J. Meteorology 13,
pp. 152-159, April, 1956.

HOUGHTOJN, HENRT H. On the Chemical Composition of Fog
and Cloud Water. J. Meteorology 12, pp. 355-357, August, 1955.

LORENZ, EDWARD N. A Study of the General Circulation and
a Possible Theory Suggested by It. (In International Assoc. Mete-
orology 10th General Assembly Scientific Proc., Rome September, 1954,
pp. 457-462, [1955].)

LORENZ, ED WARD N. A Proposed Explanation for the Existence
of Two Regimes of Flow in a Rotating Symmetrically-Heated
Cylindrical Vessel. (In Symposium on the Use of Models in Geophysical
Fluid Dynamics Proc. 1, pp. 73-80, [1956].) 389
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SALTZMA.N, BARRT. Note on Simple Assumptions Regarding the
Baroclinic Structure of the Atmosphere. Tellus 7, pp. 385-387,
August, 1955.

SAL TZMAN, BARRY andR. L. PFEFFER. Angular Momentum as
a Parameter in the Investigation of Cyclone-Scale Circulations.
J. Meteorology 12, pp. 500-507, October, 1955.

SANDERS, FREDERICK. An Investigation of the Structure and
Dynamics of an Intense Surface Frontal Zone. J. Meteorology 12,
pp. 542-552, December, 1955.

STARR, VICTOR P. and R. M. WHITE. Direct Measurement of
the Hemispheric Poleward Flux of Water Vapor. J. Marine Re-
search 14, pp. 217-225, November 30, 1955.

STARR, VICTOR P. Modern Developments in the Study of the
General Circulation of the Atmosphere. J. Geophys. Research 61,
pp. 334-340, June, 1956.

WILLETT, HURD C. A Study of the Tropical Hurricane Along the
Atlantic and Gulf Coasts of the United States. N.Y. Interregional
Insurance Conference, 1955.

DEPARTMENT OF MODERN LANGUAGES

CHOMSKr, A. NOAM. Semantic Considerations in Grammar.
Georgetown Univ. Inst. Languages & Linguistics, Publ. 8, pp. 141-
150, November, 1955.

HALLE, MORRIS and R. JAKOBSON. Fundamentals of Language.
's-Gravenhage, Holland. Mouton & Co., 1956.

HALLE, MORRIS. Review of Manual of Phonology, by C. F. Hockett.
(Indiana Univ. Publications in Anthro. & Linguistics, No. 11,
1955.) Acoustical Soc. Am. J. 28, pp. 509-511, May, 1956.

LOCKE, WILLIAM N. Translation by Machine. Sci. Am. 194,
pp. 29-33, January, 1956.

DEPARTMENT OF NAVAL ARCHITECTURE AND MARINE ENGINEERING

BURTNER, EVERS. Steam Consumption Tests on the White
Steam Power Unit. Light Steam Power 4, pp. 92-98, July-August,
1955.

BUR TNER, EVERS. Steam Consumption Tests on the White Steam
Power Unit. Light Steam Power 4, pp. 116-120. September-October,
1955.

BUR TNER, EVERS. Touring the Nautical Museum. The Mariner
3, p. 28 ff., June, 1956.

EVANS, JOHN H. Full Scale Ship Structural Experiments and
the Effect of Unfair Plating in Tension. Soc. Am. Naval Engrs. J.
68, pp. 57-78, February, 1956.

MANNING, GEORGE C. Efficient Ships. The Mariner 3, p. 24,
March, 1955.390
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MANNING, GEORGE C. Ship Size. The Mariner 3, p. 19, July,
1955.

MAVNN;VG, GEORGE C. Why Ships Get Bigger. The Mariner 3,
p. 24, November, 1955.

MANNING, GEORGE C. The Theory and Technique of Ship Design.
Cambridge, Mass. & N.Y. Tech Press, Wiley, 1956.

TROOST, LAURENS. The Propulsive and Thrust Deduction Co-
efficients of Single Screw Ships. Schiffstechnik 3, pp. 22-26,
November, 1955.

DEPARTMENT OF PHYSICS

BITTER, FRANCIS and J. F. WA TMOUTH. Analysis of the Plas-
ma of Fluorescent Lamps. 7. Appl. Phys. 27, pp. 122-131, February,
1956.

BITTER, FRANCIS and J. F. WATMOUTH. Field-Induced Color
Shift in Electroluminescent Zinc Sulfide. Phys. Rev. 102, pp. 686-
689, May 1, 1956.

BORIE, BERNARD S., Jr., B. L. A VERBACH and F. H. HERB-
STEIN. Local Atomic Displacements in Solid Solutions. Acta
Crystallographica 9, pp. 466-471, May 10, 1956.

BROWN, SANBORN C. Microwave Gas Discharge Breakdown.
Appl. Sci. Research, Section B, 5, pp. 97-108, 1955.

BROWN, SANBORN C. and G. J. SCHULZ. Microwave Study of
Positive Ion Collection by Probes. Phys. Rev. 98, pp. 1642-1649,
June 15, 1955.

BROWN, SANBORN C. and J. M. GOLDET. Microwave Deter-
mination of the Average Masses of Electrons and Holes in
Germanium. Phys. Rev. 98, pp. 1761-1763, June 15, 1955.

BROWN, SANBORN C. Scientific Drawings of Count Rumford at
Harvard. Harvard Library Bull. 9, pp. 350-364, Autumn, 1955.

BROWN, SANBORN C. and K. B. PERSSON. Electron Loss Process
in the Hydrogen Afterglow. Phys. Rev. 100, pp. 729-733, October
15, 1955.

BROWN, SANBORN C. and K. SCOTT. Portraits of Benjamin
Thompson, Count Rumford. Antiques 69, pp. 242-245, March
1956.

BUECHNER, WILLIAM W., C. H. PARIS and P. M. ENDT.
Energy Levels of S33, S35 Cl3 6, C13 8 and Ba a3 9. Phys. Rev.
100, pp. 1317-1323, December 1, 1955.

BUECHNER, WILLIAM W., C. M. BRAAMS and A. SPERDUTO.
Inelastic Proton Scattering from Vanadium. Phys. Rev. 100, pp.
1387-1390, December 1, 1955.

BUECHNER, WILLIAM W., M. MAZARI and A. SPERDUTO.
Magnetic Spectrograph Measurements on the Al2 7 (d,p) Al2 8

Reaction. Phys. Rev. 101, pp. 188-195, January 1, 1956.
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CALD WELL, DA VID O. Masses of the New Particles. Nuovo Cimento
2, pp. 183-185, July 1, 1955.

CALD WELL, DAVID 0. Range-Energy Relation and Masses of the
New Particles. Phys. Rev. 100, pp. 291-294, October 1, 1955.

CALDWELL, DAVID 0. and H. N. ROYDEN. Calibration of
Current Integrators for Small Beam Currents. Rev. Sci. Instr.
27, pp. 91-94, February, 1956.

DRELL, SIDNET D. and K. HUANG. Proton Bremsstrahlung.
Phys. Rev. 99, pp. 686-691, August 1, 1955.

DRELL, SIDNEY D. and L. VERLET. Multiple Scattering Cor-
rections in 7r + Deuteron Scattering. Phys. Rev. 99, pp. 849-856,
August 1, 1955.

DRELL, SIDNEY D. Nuclear Radius and Nuclear Forces. Phys.
Rev. 100, pp. 97-112, October 1, 1955.

EVANS, ROBLET D. The Atomic Nucleus. N. Y. McGraw-Hill, 1955.

FELD, BERNARD T. Photomeson Production from Hydrogen.
Nuovo Cimento (Suppl.) 2, pp. 139-144, 1955.

FELD, BERNARD T. The Photodisintegration of the Deuteron at
High Energies and Associated Phenomena. Nuovo Cimento (Suppl.)
2, pp. 145-150, 1955.

FELD, BERNARD T. High-Energy Nuclear Physics. Nucleonics
13, pp. 34-37, May, 1955.

FELD, BERNARD T., A. C. ODIAN, D. M. RITSON and A.
WATTENBERG. Spin of the r Meson. Phys. Rev. 100, pp. 1539-
1540, December 1, 1955.

FELD, BERNARD T., E. R. CHRISTIE, A. C. ODIAN, P. C.
STEIN and A. WA TTENBERG. High-Energy Neutron Detectors
Employing Liquid Scintillators. Rev. Sci. Instr. 27, pp. 127-131,
March, 1956.

FESHBACH, HERMAN. Relativistic Wave Equations. Phys. Rev.
98, pp. 801-802, May 1, 1955.

FESHBACH, HERMAN, G. GOERTZEL and H. TAMAGUCHI.
Estimation of Doppler Effect in Fast Reactors. Nuclear Sci. & Eng.
1, pp. 4-19, March, 1956.

FESHBACH, HERMANandE. LOMON. Nucleon-Nucleon Scatter-
ing. Phys. Rev. 102, pp. 891-904, May 1, 1956.

FOUR.A'ET, DIANE M., A. M. SHAPIRO, M. WIDGOFF, A.
PEVSNER, D. RITSON, R- A. SCHLUTER, V. HENRI and V.
FITCH. Composition of a Beam of Scattered K' Mesons. Am.
Phys. Soc. Buttll. 2, p. 185, April 26, 1956.

FRIEDMAN, FRANCIS L. and V. F. WEISSKOPF. The Compound
Nucleus. (In Niels Bohr and the Development of Physics, edited by
W. Pauli. N.Y. McGraw-Hill, 1955.)392
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GUERVSET, JANET B. and A. WATTENBERG. Excitation of
Some Low-Lying Levels by Inelastic Neutron Scattering. Phys.
Rev. 101, pp. 1516 1523, March 1, 1956.

I.VGARD, KARL U. and D. C. PRIDMORE-BROWN. Sound Propa-
gation into the Shadow Zone in a Temperature-Stratified At-
mosphere Above a Plane Boundary. N.A.C.A. Tech. ,Vote 3494,
1955.

INGARD, KARL U1. and P. .A. FRANKEN. Sound Propagation
into a Moving Medium. Acoustical Soc. Am. 7. 28, pp. 126-127,
January, 1956.

INGARD, KARL U. and D. C. PRIDMORE-BRO WN. Sound Radia-
tion from the Acoustic Boundary Layer. Acoustical Soc. Am. 7.
28, pp. 128 129, January, 1956.

LVGARD, KARL U. and D. C. PRIDMORE-BROWN. Scattering
of Sound by Sound. Acoustical Soc. Am. J. 28, pp. 367-369, May,
1956.

KRA USHAAR, WILLtIAM L. High Latitude Impact Zones for
Solar Cosmic Rays. Progress Theoretical Phys. 14, p. 78, July, 1955.

KRAUSHAAR, WILLIAM L. The Magnetic Field in the Vicinity
of the Solar System. Progress Theoretical Phys. 14, p. 177, July, 1955.

LIVIVGSTON, M. STANLETY. High Energy Accelerators. N.Y. Inter-
science Pub., Inc., 1954.

MORSE, PHILIP M. Stochastic Properties of Waiting Lines. Opera-
tions Research Soc. Am. J. 3, pp. 255-261, August, 1955.

MORSE, PHILIP M1. Where is the New Blood? Operations Research
Soc. Am. J. 3, pp. 383-387, November, 1955.

MORSE, PHILIP Al. Statistics and Operations Research. Opera-
tions Research Soc. Am. J. 4, pp. 2-18, February, 1956.

MORSE, PHILIP M. Waves in a Lattice of Spherical Scatterers.
Nat. Acad. Sci. Proc. 42, pp. 276-286, May, 1956.

ROSSI, BRU.NO B. Lectures on Fundamental Particles. NVuovo
Cimento (Suppl.) 2, pp. 163-226, September 2, 1955.

ROSSI, BRUNO B. and C. DILWORTH. Comparison of Results
on K-Particles Disintegrating at Rest in Cloud Chambers and
Photoemulsions. Nuovo Cimento (Suppl.) 2, pp. 239-246, September
2, 1955.

ROSSI, BRUNO B. Lectures on the Origin of Cosmic Rays. Nuovo
Cimento (Suppl.) 2, pp. 275-335, September 2, 1955.

ROSSI, BRU.NO B. Le Nuove Particelle Instabili. Scientia, Ser. 6,
October, 1955.

SCHLUTER, ROBERT A. and S. C. WRIGHT. High Pressure Dif-
fusion Cloud Chamber System. Rev. Sci. Instr. 26, pp. 1053-1057,
November, 1955.

SLA TER, JOHNI C. The Electronic Structure of Solids. (A Section
in Handbuch der Physik 19, pp. 1-136, Germany, Springer-Verlag,
1956.) 393
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STEIN, PETER C., A. C. ODIAN, A. WATTENBERG, B. T.
FELD and R. WEINSTEIN. Photoejection of High-Energy
Nucleons from Nuclei and the Quasi-Deuteron Mode. Phys. Rev.
102, pp. 837-843, May 1, 1956.

STRANDBERG, MALCOLM W. P. and M. TINKHAM. Line
Breadths in the Microwave Magnetic Resonance Spectrum of
Oxygen. Phys. Rev. 99, pp. 537-539, July 15, 1955.

SUONINEN, EERO J., R. M. GENEVRAY and M. B. BEVER.
Effect of Stress on the Martensitic Transformation in the Cu Zn
System. J. Metals 8, p. 283, February, 1956.

VILLARS, FELIX M. H. and V. F. WEISSKOPF. On the Scattering
of Radio Waves by Turbulent Fluctuations of the Atmosphere.
I.R.E. Proc. 43, pp. 1232-1239, October, 1955.

WARREN, BERTRAM E. Generalized Treatment of Cold Work
in Powder Patterns. Acta Crystallographica 8, pp. 483-486, August,
1955.

WARREN, BER TRAM E. and E. P. WAREKOIS. Stacking Faults in
Cold Worked Alpha Brass. Acta Metallurgica 3, pp. 473-479,
September, 1955.

WARREN, BERTRAM E. X-Ray Study of the Graphitization of
Carbon Black. (In Conference on Carbon Proc. 1-2, pp. 49-58,
1953, 1955.)

WEISSKOPF, VICTOR F. Enrico Fermi. Die Naturwissenschaften
42, pp. 353-354, June, 1955.

WEISSKOPF, VICTOR F. George Placzek, Theoretical Physicist.
Science 123, p. 409, March 9, 1956.

WEISSKOPF, VICTOR F. Man and Nature. Confluence 5, pp. 79-94,
April, 1956.

LIBRARY

SCOTT, PETER R. The Case of the Missing Hand-More About
the Nikor System. Nat. Micro News pp. 1-6, December, 1955.

ADMINISTRATION

BELLUSCHI, PIETRO. The Meaning of Regionalism in Archi-
tecture. Arch. Record 12, pp. 131-139, December, 1955.

BURCHARD, JOHN E. Symbolism in Architecture-The Decline
of the Monumental. (A chapter in Conference on Science, Philosophy
and Religion in their Relation to the Democratic Way of Life. 14th.
Harvard University, 1954. Symbols and Society: Fourteenth Sympo-
sium, edited by L. Bryson, L. Finkelstein, H. Hoagland and R. M.
Mac Iver. N.Y. Conference, distributed by Harper, 1955.)

COCHRANE, EDWARD L. The United States Coast Guard and the
Seven Seas. 14th Newcomen Lecturer. U.S. Coast Guard Academy,
New London, Conn., October 18, 1955. The Newcomen Society
in North America, Princeton Univ. Press, [1956].394



Publications from the Institute

DUDLEY, BEVERLY. Alumni Officers' Conference. The Tech-
nology Review 58, p. 22, November, 1955.

DUDLEY, BEVERLY. A Force for Peace. The Technology Review
58, p. 83, December, 1955.

DUDLEY, BEVERLY. SAGE Aircraft Defense. The Technology
Review 58, p. 230 ff., March, 1956.

DUDLEY, BEVERLY. In Good Time. The Technology Review 58,
pp. 281-282, April, 1956.

HARRISON, GEORGE R. Spectroscopy with the Echelle. (A chapter
in Vistas in Astronomy, edited by A. Beer, Vol. I. London, N.Y.
Pergamon Press, 1955.)

HARRISON, GEORGE R. The Control of Energy. Atlantic Monthly
196, pp. 38-43, September, 1955.

HARRISON, GEORGE R. Scientific School-M.I.T. Age of Science
1, pp. 46-50, November, 1955.

HARRISON, GEORGE R. Energy Control-Key to Progress. Science
Digest 38, pp. 53-60, December, 1955.

HARRISON, GEORGE R. The Responsibilities of Physicists for the
Future. The Drexel Ledger 3, pp. 18-23, Winter, 1956.

HARRISON, GEORGE R. The Responsibilities of Physicists for
the Future. Physics Today 9, pp. 24-27, January, 1956.

HARRISON, GEORGE R. A Man Named Einstein. Wisdom Mag.
1, pp. 32-33, January, 1956.

HARRISON, GEORGE R. Ruling of Large Diffraction Gratings
with Interferometric Control. Final Report to Office of Ordnance
Research, June, 1956.

HUNTRESS, ERNEST H., T. E. LESSLIE and W. M. HEARON.
A New Route to 1-Aryl Pyrroles. Am. Chem. Soc. J. 78, pp. 419-
423, January 20, 1956.

HUNTRESS, ERNEST H., J. BORNSTEIN and W. M. HEARON.
An Extension of the Diels-Reese Reaction. Am. Chem. Soc. J. 78,
pp. 2225-2228, May 20, 1956.

KILLIAN, JAMES R., Jr. Our Man Power Resources. The Tech-
nology Review 58, pp. 33-34 ff., November, 1955.

KILLIAN, JAMES R., Jr. Meeting the Nation's Scientific Man-
power Needs. (In A Career Guide Series: Careers for the Physicist.
N.Y. Careers Publ. Inc., 1956.)

KILLIAN, JAMES R., Jr. Meeting the Nation's Scientific Man-
power Needs. (In A Career Guide Series: Careers for the Mechanical
Engineer. N.Y. Career Publ. Inc., 1956.)

KILLIAN, JAMES R., Jr. Meeting the Nation's Scientific Man-
power Needs. (In A Career Guide Series: Careers for the Mathema-
tician. N.Y. Career Publ. Inc., 1956.) 395
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KILLIAN, JAMES R., Jr. Meeting the Nation's Scientific Man-
power Needs. (In A Career Guide Series: Careers for the Electrical
Engineer. N.Y. Career Publ. Inc., 1956.)

KILLIAN, JAMES R., Jr. Meeting the Nation's Scientific Man-
power Needs. (In A Career Guide Series: Careers for the Chemical
Engineer. N.Y. Careers Publ. Inc., 1956.)

KILLIAN, 7AMES R., Jr. Introduction to New Worlds of Modern
Science, edited by Leonard Engel. (N.Y. Dell Publ. Co., 1956.)

KILLIAN, JAMES R., Jr. The Future of Science in America. N.Y.
Institute of Economic Affairs, N.Y. Univ. [1956].

KILLIAN, JAMES R., Jr. The Scientist in the Community, the
Classroom, and the Chapel. Christian Register 135, pp. 10-11 ff.,
January, 1956.

KILLIAN, JAMES R., Jr. An Atmosphere of Religious Freedom.
Christian Register 135, pp. 12, 32, January, 1956.

KILLIAN, JAMES R., Jr. Science-The Mighty Multiplier. The
Technology Review 58, pp. 231-234 ff., March, 1956.

KILLIAN, JAMES R., Jr. America's Capacity to Maintain Tech-
nological Leadership. Aero. Eng. Rev. 15, pp. 38-41 ff., April, 1956.

KILLIAN, JAMES R., Jr. The Shortage Re-examined. Am. Scientist
44, pp. 115-129, April, 1956.

KILLIAN, JAMES R., Jr. Liberal Scientific Education. J. Eng.
Educ. 46, pp. 793-794, May, 1956.

KILLIAN, JAMES R., Jr. The Shortage Re-examined. Mech. Eng.
78, pp. 433-439, May, 1956.

KILLIAN, JAMES R., Jr. Harvard and M.I.T. Harvard Alumni
Bull. 58, pp. 589-592, May 5, 1956.

KILLIAN, JAMES R., Jr. A Bold Strategy to Beat Shortage. Life
49, pp. 147-148 ff., May 7, 1956.

KILLIAN, JAMES R., Jr. Engineering as Science and Art. Nat.
Parent-.Teacher 50, p. 8, June, 1956.

MA TTILL, JOHN I. Highlights of the 63rd Annual Meeting of the
American Society for Engineering Education. J. Eng. Educ. 46,
pp. 14-24, September, 1955.

MA TTILL, JOHN I. Wanted: Men Who Are More Scientist and
Less Engineer for Atomic Age Engineering. Ind. Sci. & Eng.
pp. 28-31, November, 1955.

OUTWA TER, JOHN 0., Jr.. The Mechanics of Plastics Reinforce-
ment in Tension. Modern Plastics 33, pp. 156, 158ff., March, 1956.

STRA TTOJN, JULIUS A. Engineering Education and the National
Spirit. The Technology Review 58, pp. 91-118, December, 1955.

STRATTON, JULIUS A., P. M. MORSE, L-J. CHU, J. D. C.
LITTLE and F. J. CORBA TO. Spheroidal Wave Functions. N.Y. &
Cambridge, Mass., John Wiley and Sons, Inc. & Technology
Press, 1956.396
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STRATT(~)N, JULIUS A. Science and the Educated Man. Physics
Today 9,: pp. 17-20, April, 1956.

THRESH/ER, B. ALDEN. Some Principles of Selective Admission.
College 'and University-The Journal of the American Association
of Collegiate Registrars and Admissions Officers 31, pp. 495-501,
Summer, 1956.

CENTER FOR INTERNATIONAL STUDIES

BAUER, RAYMOND A. and H. BEIER. Oleg: A Member of the
Soviet "Golden Youth." J. Abnormal & Social Psych. 51, pp. 139-
145, July, 1955.

BA UER, RATYMOND A. Some Trends in Sources of Alienation from
the Soviet Union. Public Opinion Quarterly 19, pp. 279-291, Fall,
1955.

BAUER, RAYMOND A. and C. ZIMMERMAN. The Effect of an
Audience Upon What Is Remembered. Public Opinion Quarterly
20, pp. 238-248, Spring, 1956.

BISWAS, AJIT K. Schemes of Sector Classification in Input-Output
Analysis. Indian Econ. Rev. pp. 13-22, August, 1955.

BONILLA, FRANK. When Is Petition "Pressure"? Public Opinion
Quarterly 20, pp. 39-48, Spring, 1956.

ECKAUS, RICHARD S. The Factor Proportions Problem in Under-
developed Areas. Am. Econ. Rev. 45, pp. 539-565, September,
1955.

GEER TZ, CLIFFORD. Religious Belief and Economic Behavior in a
Central Javanese Town: Some Preliminary Considerations. Econ.
Development & Cultural Change 4, pp. 134-158, January, 1956.

HOLLINGER, WILLIAM C. The Trade and Payments Agreements
Program of Indonesia, 1950-1955. Econ. Development & Cultural
Change 4, pp. 186-199, January, 1956.

JA r, ROBERT R. Local Government in Rural Central Java. Far
Eastern Quarterly, Spring, 1956.

KITAMURA, HIROSHI. Long-Run Projection of the Japanese
Economy: A Critical Evaluation. Kyklos 9, pp. 135-160, June,
1956.

LAMB, HELEN B. The "State" and Economic Development in
India (during the Colonial Period). (A chapter in Economic
Growth: Brazil, India, Japan, edited by Simon Kuznets, et al.
Durham, N.C. Duke Univ. Press, 1955.)

LENNEBERG, ERIC H. and J. M. ROBERTS. The Language of
Experience: A Study in Methodology. Supplement to International
J. Am. Linguistics 22, April, 1956.

LERNER, DANIEL. The Grocer and the Chief. Harper's Mag. 211,
pp. 47-56, September, 1955. 397
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LERNER, DANIEL. Franco-German Relations: Politics, Public and
the Press. J. International Afairs 10, pp. 138-152, 1956.

LERNER, DANIEL. La France et I'Europe dans l'arine ýnondiale.
(In Fondation Nationale des Sciences Politiques, Ca hier 80,
pp. 179-203, Paris Armand Colin, 1956.)

LERNER, DANIEL. French Business Leaders Look at EDC: A
Preliminary Report. Public Opinion Quarterly 20, pp. 212-221,
Spring, 1956.

LERNER, DANIEL and R. ARON. La Querelle de la C.E.D. Paris
Librarie Armand Colin, June, 1956.

MALENBAU4M, WILFRED. India and China: Development Con-
trasts. Eastern Economist Pamphlet 35, New Delhi, 1956.

MALENBAIUM, WILFRED. India and China: Development Con-
trasts. J. Political Econ. 64, pp. 1-24, February, 1956.

MALENBAUM, WILFRED. U.S. Economic Policy in South and
South East Asia. India Quarterly, April-June, 1956.

MALENBAUM, WILFRED. Agricultural Output 1949/50-1954/55.
Econ. Weekly pp. 751-752, June 23, 1956.

MILLIKAN, MAX F. Investment Criteria and Economic Growth.
Cambridge, Mass. Center for International Studies & The Social
Science Research Council, 1955.

MILLIKAN, MAX F. Economic Potential of Western Europe for
War. Naval War College Rev. 8, pp. 41-64, December, 1955.

MILLIKAN, MAX F. Economic Thought and Its Application and
Methodology in India. Am. Econ. Rev. 46, pp. 399-407, May,
1956.

PAAUW, DOUGLAS S. The Case for Decentralized Financing of
Economic Development in Indonesia. Far Eastern Quarterly 15,
pp. 77-95, November, 1955.

PAAUW, DOUGLAS S. Financing Economic Development in
Indonesia. Econ. Development & Cultural Change 4, pp. 171-185,
January, 1956.

PAUKER, GUYT J. Human Values in Social Change in South and
Southeast Asia and in the United States. U.S. State Dept. Publ.
6328, April, 1956.

PERLMUTTER, HOWARD V. Correlates of Two Types of Xeno-
philic Orientation. J. Abnormal & Social Psych. 52, pp. 208-213,
Spring, 1956.

ROSEN, GEORGE. Japanese Economic Development and Indian
Economic Growth. Econ. Trends 4, October-December, 1955.

ROSEN, GEORGE. Capital: Output Ratios in Indian Industry.
Econ. Weekly, March 3, 1956.

ROSEN, GEORGE. Industry in the Plan. Econ. Weekly pp. 779-780,
June 23, 1956.398
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DIVISION OF INDUSTRIAL COOPERATION

BARNETT, EDWARD J., R. W. POWELL and A. C. RAND.
B.N.L. Spent Fuel Chopper. (In Fourth Annual Symposium on
Hot Laboratories and Equipment. U.S. Atomic Energy Commission
Report. TID 5280. September, 1955.)

BERMAN, ROBERT. Some Experiments on Thermal Contact at
Low Temperatures. J. Appl. Phys. 27, pp. 318-323, April, 1956.

BIERNSON, GEORGE A. A Simple Method for Calculating the
Time Response of a System to an Arbitrary Input. A.I.E.E. Trans.
74, pp. 227-245, 1955.

BLANYER, CARL G. Precision Modulators and Demodulators.
Assoc. Computing Machinery J. 2, pp. 229-242, October, 1955.

BRIDGE, HERBERT S., D. O. CALDWELL, r. PAL and B. ROSSI.
Further Analysis of the Massachusetts Institute of Technology
Antiproton Event. Phys. Rev. 102, pp. 930-931, May 1, 1956.

BRTANT, WILLIAM B., M. A. HOFFMAN, A. J. NAVOT and
H. L. PASTAN. Cruise Control Techniques for Turbojet Air-
craft. Wright Air Development Command. W.A.D.C. Technical Report
55-246, July, 1955.

BRYTANT, WILLIAM B., r. T. LI and H. L. PASTAN. Optimaliz-
ing Cruise Control for Turbojet Aircraft. Inst. Aero. Sci. Preprint
603, 1956.

CO VER T, EUGENE E. An Application of Variation Methods to the
Computation of the Deformation of a Cantilever Plate Subjected
to Non-Uniform and Aeroelastically Induced Loads. J. Aero. Sci.
22, pp. 555-560, August, 1955.

CRISCIONE, EMANUEL S., M. ATVAZIAN, K. R. WETMORE.
Destruction Tests of Aircraft Structural Components: Part II:
Development of a Single-Channel Bending Moment Measure-
ment Method Applicable to a Complex Built-Up Structure for
Both the Elastic and the Post-Buckling Regime of Structural
Response. Wright Air Development Command. W.A.D.C. Technical
Report 54-385, Sept. 1955.

CRISCIONE, EMANUEL S., N. P. HOBBS and E. A. WITMER.
Outline of a Method of Calculating the Elastic and the Post-
Buckling Responses of an F-80 Horizontal Stabilizer to Blast.
Wright Air Development Command. W.A.D.C. Tech. Report 56-137,
May, 1956.

DA VISON, SOL, S. A. GOLDBLITH and B. E. PROCTOR. Glass
Dosimetry. Nucleonics 14, pp. 34-39, January, 1956.

FRAZER, JOHN F. An Alpha Scintillation Counter for Solid Sam-
ples. Nucleonics 14, p. 88, June, 1956.

GRINNELL, SHERMAN K. Flow of a Compressible Fluid in a Thin
Passage. A.S.M.E. Trans. 78, pp. 765-771, May, 1956.

HAKKINEN, RAIMO J. Measurements of Turbulent Skin Friction
on a Flat Plate at Transonic Speeds. N.A.C.A. Tech. Note 3486,
1955. 399
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HA TCH, RICHARD W. News Out of Communist China. World
Politics 8, pp. 146-156, October, 1955.

HILL, JACQUES A. F., J. R. BARON and L. H. SCHL.DEL. Mach
Number Measurements in High-Speed Wind Tunnels. A.F. O.S.R.
Tech. Report 56-7 (AD-81540), 1956.

HOWARD, ROBERT C. Evaluation of the Nonlinear Kinetic Be-
havior of a Nuclear Power Reactor. A.S.M.E. Trans. 78, pp. 163-
169, January, 1956.

KESSLER, JOHNA. The Role of Room Acoustics in Music Listen-
ing. I.R.E. Convention *Record, Part 7. (Transmitters, Receivers
and Audio) pp. 96-99, 1955.

KRAMER, ROBERT and W. R. PORTER. A Diode's 'Zener' Volt-
age Suits It For Two-Speed Data Switching. Control Eng. 3, pp. 93-
94, January, 1956.

KUO, HSIAO L. On Convective Instability of a Rotating Fluid. (In
Fluid Models in Geophysics, edited by Robert R. Long. Washington,
D.C. Govt. Print. Office, 1956.)

KUO, HSIAO L. Energy Releasing Processes and Stability of
Thermally Driven Motions in a Rotating Fluid. ,7. Meleorology
13, pp. 82-101, February, 1956.

LA.N•DAHtL, MARTEN T., E. L. MIOLLO-C(RIISTENSE,,^, and H.
ASHLEY. Parametric Studies of Viscous and Nonviscous Flows.
O.S.R. Tech. Report 55-13, 1955.

LANDAHL, MARTEN T., H. ASHLEY and E. L. MOLLO-
CHRISTENSEN. On Approximate Solutions for the Compressi-
ble Flow Around Oscillating Thin Wings. ,7. Aero. Sci. 22, pp. 581-
582, August, 1955.

LEMENT, BERNARD S. Review of Recent Papers on Martensitic
Transformations Published in the U.S.S.R. Nuovo Cimento (Suppl.)
1, pp. 295-322, 1955.

LL', SU T. and A. R. KAUFIKVIARY. Magnetic Properties of Beta-
Uranium Hydride. Phys. Rev. 102, pp. 640-646, May 1, 1956.

L TON, RICHARD H. Propagation of Correlation Functions in Con-
tinuous Media. Acoustical Soc. Am. J. 28, pp. 76-79, January,
1956.

LTON, RICHARD H. Response of Strings to Random Noise Fields.
Acoustical Soc. Am. J. 28, pp. 391-398, May, 1956.

OSBORNE, LOUIS S. and G. deSA LUSSURE. Elastic Photoproduction
of ro Mesons in Helium and (y,n) Reaction on Helium at High

Energies. Phys. Rev. 99, pp. 843-848, August 1, 1955.

OSBORNE, LOUIS S., R. D. HILL, E. O. SALANT, M. WIDGOFF,
A. PEVSNER, D. M. RITSON, .7. CRUSSARD and W. D.
WALKER. Distintegration Produced in Nuclear Emulsions by
1.5-Bev Negative Pions. Phys. Rev. 101, pp. 1127-1130, February 1,
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OSBORNE, LOUIS S. Interpretation of K*-Scattering in Nuclear
Emulsions. Phys. Rev. 102, pp. 296-297, April 1, 1956.

PANTAZELOS, PETER G. An Improved Multichannel Drift-
Stabilization System. Western Joint Computer Conference Proc.
pp. 62-64, 1956.

PETER, MARTIN and M. W. P. STRANDBERG. Phase Stabiliza-
tion of Microwave Oscillators. I.R.E. Proc. 43, pp. 869-873,
July, 1955.

PINSON, WILLIAM H. Astronomy. (In Lincoln Library of Essential
Information I, pp. 911-924. Buffalo, N.Y. Frontier Press, 1955.)

POWERS, DEAN A. and T. SUITA. Prebreakdown Current and
Noise in Insulators. J. Appl. Phys. 26, pp. 1244-1247, October, 1955.

REETHOF, GERHARD. The Analogue Computer as a Design Tool
in the Study of a Velocity-Control Hydraulic System. Nat. Con-
ference Ind. Hydraulics Proc. 9, pp. 213-233, October, 1955.

ROSS, DOUGLAS T. Gestalt Programming: A New Concept in
Automatic Programming. Western Joint Computer Confer. Proc.
T-85, pp. 5-10, February, 1956.

RUETENIK, J. RAY and S. CORRSIN. Equilibrium Turbulent
Flow in a Slightly Divergent Channel. (In 50 Jahre Grenzschicht-
forschung, edited by W. Tollmien and H. Gortler. Braunschweig,
Germany F. Vieweg & Sohn, 1955.)

RUETENIK, J. RAT. The Effect of the Temperature Dependence
at King's "Constant" A on the Hot-wire Sensitivity Coefficient.
J. Aero. Sci. 22, pp. 502-503, July, 1955.

SEIFERT, WILLIAM W. and M. V. MATHEWS. Transfer-func-
tion Synthesis with Computer Amplifiers and Passive Networks.
Western Joint Computer Confer. Proc., pp. 7-12,. 1955.

SPENCER, RICHARD H. and T. S. GRAT. Transistor Voltage
Regulator. A.I.E.E. Trans. (Communications and Electronics)
75, pp. 15-17, March, 1956.

SWENSON, CLAYTON A. Compression of the Alkali Metals to
10,000 Atmospheres at Low Temperature. Phys. Rev. 99, pp. 423-
430, July 15, 1955.

SWENSON, CLAYTON A. New Modification of Solid Nitrogen.
J. Chem. Phys. 23, pp. 1963-1964, October, 1955.

SWENSON, CLAYTON A. and J. J. M. BEENAKKER. Total
Thermal Contractions of Some Technical Metals at 4.20 K. Rev.
Sci. Instr. 26, pp. 1204-1205, December, 1955.

SWENSON, CLATTON A. Properties of Indium and Thallium at
Low Temperatures. Phys. Rev. 100, pp. 1607-1614, December 15,
1955.

TONS, EGONS and V. J. ROGGEVEEN. Laboratory Testing of
Materials for Sealing Cracks in Bituminous Concrete Pavements.
Highway Research Abstracts 25, pp. 19-31, September, 1955. 401
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WALDRON, ROBERT D. Infrared Spectra of Ferrites. Phys. Rev.
99, pp. 1727-1735, September 15, 1955.

WARD, JOHjN E. Better Synchro Repeaters From Damper-Stabi-
lized Feedback. Control Eng. 2, pp. 90-91, July, 1955.

WARD, JOHN E. A Pressure Control System for the Iron Lung.
Control Eng. 2, p. 135, September, 1955.

WITMER, EMMETT A. Inter Servograms of Shock Waves. Ind.
Photography 5, pp. 30-31, ft., April, 1956.

WRIGHT, KEAjYETH A., K. E. LEIGH and S. P. HICKS. Time
Intensity Factors in Radiation Response. Am. Medical Assoc.
Archives of Pathology 61, pp. 226-238, March, 1956.

DIVISION OF DEFENSE LABORATORIES

ABEL, WILLIAM G., 7. T. deBETTENCOURT, J. F. ROCHE
andJ. H. CHISHOLM. Investigations of Scattering and Multipath
Properties of Ionospheric Propagation at Radio Frequencies
Exceeding the MUF. I.R.E. Proc. 43, pp. 1255-1268, October,
1955.

AKUTOWICZ, EDWIN J. The Uniqueness of La Place Integrals.
Duke AMath. 7. 23, pp. 165-174, March, 1956.

CARBONE, ROBERT J., E. EVERHART and G. STONE. Classi-
cal Calculation of Differential Cross Section for Scattering from
a Coulomb Potential with Exponential Screening. Phys. Rev.
99, pp. 1287-1290, August 15, 1955.

CARBONEL, ROBERT J., E. jN. FULS and E. EVERHART. Charge
Analysis and Differential Cross-Section Measurements for Large
Angle Argon Ion-Argon Atom Collisions with Energies Between
25 and 138 Kev. Phys. Rev. 102, pp. 1524-1530, June 15, 1956.

CARROLL, THOMAS ,7. and R. M. RING. Propagation of Short
Radio Waves in a Normally Stratified Troposphere. I.R.E. Proc.
43, pp. 1384-1390, October, 1955.

CHASE, CHARLES E., 7r. and M. A. HERLLN. Ultrasonic Measure-
ments in Magnetically-Cooled Liquid Helium. Phys. Rev. 99, p.
669, July 15, 1955.

CHASE, CHARLES E., Jr. Direct-Reading Noise-Figure Indicator.
Electronics 28, pp. 161-163, November, 1955.

CHASE, CHARLES E., Jr. Ultrasonic Propagation in Liquid
Helium. Am. J. Phys. 24, pp. 136-155, March, 1956.

CHISHOLM, JAMES H., P. A. PORTMANN, J. T. deBETTEN-
COURT and J,. F. ROCHE. Investigations of Angular Scattering
and Multipath Properties of Tropospheric Propagation of Short
Radio Waves Beyond the Horizon. I.R.E. Proc. 43, pp. 1317-
1335, October, 1955.

CHISHOLM, JAMES H. Progress of Tropospheric Propagation Re-
search Related to Communications Beyond the Horizon. I.R.E.
Trans. (Communications Systems-4) pp. 6 -16, March. 1956.402
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CROFT, WILLIAM J. An X-Ray Study of Uraninite. N. r. Acad.
Sci. Annals 62, pp. 449-502, February 10, 1956.

DRISCOLL, BERNARD J. and T. von KARMAN. Pathways for Co-
operation in NATO Research and Development. The Fifteen
Nations, pp. 33-36, February, 1956.

FALKOFF, DAVID L. Fluctuations, Irreversible Processes and
Feynman Integrals over Paths. (Abstract) Am. Phys. Soc. Bull.
Ser. 2, 1, p. 65, January, 1956.

FONER, SIMON. Hall Effect in Permalloys. Phys. Rev. 99,
pp. 1079-1081, August 15, 1955.

FONER, SIMON, H. J. ZEIGER, R. L. POWELL, W. M. WALSH
and B. LAX. Anisotropy of Cyclotron Absorption in Bismuth.
Am. Phys. Soc. Bull. Ser. 2, 1, p. 117, March 15, 1956.

FONER, SIMON. Hall Effect and Magnetic Properties of Armco
Iron. Phys. Rev. 101, pp. 1648-1652, March 15, 1956.

FONER, SIMON and H. H. KOLM. Pulsed Magnetic Field System
for Cyclotron Resonance and Magneto-Band Effects at Infra-
red Frequencies. Am. Phys. Soc. Bull. Ser. 2, 1, p. 298, June 21,
1956.

GOODENOUGH, JOHN B. The Role of Covalence in Oxides Con-
taining Manganese. (In Conference of Magnetism and Magnetic Mate-
rials, pp. 14-21. N.Y. A.I.E.E., 1955.)

GOODENOUGH, JOHN B. Theory of the Role of Covalence in the
Perovskite-Type Manganites [La, M(II)] MnO3 . Phys. Rev. 100,
pp. 564-573, October 15, 1955.

GOODENOUGH, JOHN B. Interpretation of Domain Patterns
Recently Found in BiMn and SiFe Alloys. Phys. Rev. 102, pp. 356-
365, April 15, 1956.

GREEN, BERT F., Jr. and L. K. ANDERSON. Color Coding in a
Visual Search Task. J. Exper. Psych. 51, pp. 19-24, January, 1956.

GREEN, BERT F., Jr. A method of Scalogram Analysis Using
Summary Statistics. Psychometrika 21, pp. 79-88, March, 1956.

GREEN, PAUL E., Jr. A Bibliography of Soviet Literature on Noise,
Correlation and Information Theory. I.R.E. Trans. (Informa-
tion Theory 2) pp. 91-94, June, 1956.

GUDITZ, ELIS A. and L. B. SMITH. Vacuum and Vibration Speed
Assembly of Core Memory Planes. Electronics 29, pp. 214-228,
February, 1956.

HERLIN, MELVIN A. and L. D. JENNINGS. Thermodynamic
Properties of Chrome Alum. Phys. Rev. 99, p. 668, July 15, 1955.

HOFHEIMER, RICHARD W. Bistable Circuit Uses Single Triode.
Electronics 29, pp. 230-234, March, 1956.

JACOBS, JOHN F., M. M. ASTRAHAN, B. HOUSMAN, R. P.
MA ER and W. H. THOMAS. The Logical Design of a Digital
Computer for a Large-Scale Real-Time Application. Western
Joint Computer Conference Proc., pp. 70-75, February, 1956. 403
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KAUFMAN, LA WRENCE P. and M. COHEN. Heterogeneous vs.
Homogeneous Nucleation of the Martensitic Transformation.
Institute of Metals. Monograph & Report Series 18, November, 1955.

KINGSTON, ROBERT H. Review of Germanium Surface Phenom-
ena. J. Appl. Phys. 27, pp. 101-114, February, 1956.

KOLM, HENRT H. and M. A. HERLIN New Method for Measur-
ing Absolute Viscosity of Liquid Helium II. (Abstract) Phys. Rev.
99, p. 669, July 15, 1955.

KOLM, HEJVRYT H. and M. A. HERLIN. New Method for Measur-
ing the Absolute Viscosity of Liquid Helium II. Phys. Rev. 102,
pp. 607-613, May 1, 1956.

KRAG, WILLIAM E. and W. M. BULLIS. Hall Effect in Oriented
Single Crystals of n-Type Germanium. Phys. Rev. 101, pp. 580-584,
January 15, 1956.

KURTZ, ANTHONT D., B. L. A VERBACH and M. COHEN. Self-
Diffusion of Gold in Gold-Nickel Alloys. Acta Metallurgica 3, pp.
442-446, September, 1955.

KURTZ, ANTHONrY D., S. A. KULIN and B. L. A VERBACH. The
Effect of Dislocations on the Minority Carrier Lifetime in Semi-
conductors. Phys. Rev. 101, pp. 1285-1291, February, 1956.

LANILNG, J. HALCOMBE, Jr. and R. H. BA TTIN. Random Processes
in Automatic Control. N. Y. McGraw-Hill, 1956.

LAX, BEAJAMIN. Fundamental Design Principles of Ferrite
Devices. (In Symposium on Modern Advances in Microwave Technique
Proc. N. Y. Polytechnique Institute of Brooklyn, July, 1955.)

LAX, BENJAMIN. A Figure of Merit for Microwave Ferrites at
Low and High Frequencies. J. Appl. Phys. 26, p. 919, July, 1955

LAX, BENJAMIN and K. J. BUTTON. Theory of New Ferrite
Modes in Rectangular Waveguide. J. Appl. Phys. 26, pp. 1184-
1185, September, 1955.

LAX, BENJAMIN and K. J. BUTTON. New Ferrite Mode Con-
figurations and Their Applications. J. Appl. Phys. 26, pp. 1186-
1187, September, 1955.

LAX, BEVA"AMIN and R. N. DEXTER. Cyclotron Absorption in
Bismuth. Phys. Rev. 100, pp. 1216-1218, November 15, 1955.

LAX, BENJAMIN and J. G. MAVROIDES. Statistics and
Galvanomagnetic Effects in Germanium and Silicon with Warped
Energy Surfaces. Phys. Rev. 100, pp. 1650-1657, December 15, 1955.

LAX, BENJAMI•l , K. J. BUTTON, H J. ZEIGER and L. M.
ROTH. An Analysis of Cyclotron Absorption in Bismuth. Phys.
Rev. 102, pp. 715-721, May 1, 1956.

LEOANHARD, JULIUS, R. D. MA TTUCK and A. J. POTE. Folded
Dipole Antennas. I.R.E. Trans. (Antennas & Propagation 3) pp.
111-116,July, 1955.

McCUE, J. J. GERALD. The World of Atoms. N. Y. The Ronald
Press Co., 1956.404
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MA VROIDES, JOHN G. Pressure Coefficient of the Dielectric Con-
stant of Water. J. Chem. Phys. 24, pp. 398-399, February, 1956

MAXWELL, EMANUEL and B. J. LEON. Absolute Measurement
of Receiver Noise Figures at UHF. I.R.E. Trans. (Microwave
Theory & Technique 4) pp. 81-85, April, 1956.

MITCHELL, RICHARD T. and L. H. LIAUDANSKY. Effect of
Differential Adaptation of the Eyes Upon Threshold Sensitivity.
Optical Soc. Am. 7. 45, pp. 831-834, October, 1955.

NESBET, ROBERT K. Localized Orbitals in Nuclear Structure.
Phys. Rev. 100, pp. 228-234, October 1, 1955.

PAUL, WILL:IAM and D. M. WARSCHAUER. High Pressure Leak
Detector. Rev. Sci. Instr. 26, p. 731, July, 1955.

PAUL, WILLIAM and D. M. WARSCHAUER. Optical Spectra of
Ge-Si Alloys Under Pressure. Am. Phys. Soc. Bull. 1, p. 226, April,
1956.

PAUL, WILLIAM and D. M. WARSCHAUER. High Pressure
Tubing. Rev. Sci. Instr. 27, pp. 418-419, June, 1956.

PRATT, GEORGE W., Jr. and S. F. NEUSTADTER. Maximal
Orthogonal Orbitals. Phys. Rev. 101, pp. 1248-1250, February 15,
1956.

PRA TT, GEORGE W., Jr. and H. H. KOLM. Long-Time Changes
in Work Function. Am. Phys. Soc. Bull. 2, p.145, March 15, 1956.

PRATT, GEORGE W., Jr. Unrestricted Hartree-Fock Method.
Phys. Rev. 102, pp. 1303-1307, June 1, 1956.

PRICE, ROBERT. A Note on the Envelope and Phase-Modulated
Components of Narrow-Band Gaussian Noise. I.R.E. Trans. (Pro-
fessional Group on Information Theory 1) pp. 9-13, September,
1955.

REDIKER, ROBERT H. and J. E. THOMAS, Jr. Effect of Electric
Field on Surface Recombination Velocity in Germanium. Phys.
Rev. 101, pp. 984-987, February 1, 1956.

RICARDI, LEON J. and M. E. DEVANE. Aluminum Mesh in R-F
Reflectors. Tele-Tech 15, pp. 72-73, March, 1956.

SHERMAN, HERBERT. Some Optimal Signals for Time Measure-
ment. I.R.E. Trans. (Professional Group on Information
Theory 2) pp. 24-28, March, 1956.

SKOLNIK, MERRILL L A Broadband R F Noise Generator. I.R.E.
Trans. (Professional Group Electronic Devices 2) pp. 1-3, July,
1955.

TArLOR, NORMAN H. Computers-from Youth to Manhood.
(In Western Joint Cbmputer Conference Proc. February, 1956.)

WARSCHAUER, DOUGLAS M. and W. PAUL. Infrared Windows
for Helium Cryostats. Rev. Sci. Instr. 27, p. 419, June, 1956.

WILK, LEONARD S. and R. W. GRETTER. Research Investiga-
tions of Magnetostrictive Techniques for Obtaining High 405
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Frequency Vibrations. Wright Air Development Command. W.A.D.C.
Technical Report 54-382, November, 1955.

ZWERDLING, SOLOMON and R. S. HALFORD. Direct Production
of Spectroscopic Specimens from Single Crystals by Controlled
Growth from a Vapor. J. Chem. Phys. 23, pp. 2215-2220,
December, 1955.

ZWERDLING, SOLOMON and R. S. HALFORD. Motions of Mole-
cules in Condensed Systems. IX. Infrared Absorption Anisotropy
and Induced Molecular Motion in a Single Crystal of Benzene.
J. Chem. Phys. 23, pp. 2221-2228, December, 1955.

ZWERDLLNG, SOLOMON, R. J. KEYES, S. FONER, H. H.
KOLM, H. H. LIPSON, D. M. WARSCHAUER and B. LAX.
Experiments on Magneto-Band Effect and Cyclotron Resonance
at Infrared Frequencies. Am. Phys. Soc. Bull. Ser. 2, 1, p. 299,
June 21, 1956.

ZWERDLING, SOLOMONand R. _. J. KEES. High-Speed Sensitive
Infrared Detector for Magneto-Band Effect and Cyclotron
Resonance Measurements. Am. Phys. Soc. Bull. Ser. 2, 1, p. 299,
June 21, 1956.

PUBLICATIONS OF THE DEPARTMENTS AND LABORATORIES
JULY 1, 1955 - JUNE 30, 1956*

DEPARTMENT OF AERONAUTICAL ENGINEERING
Aeroelastic and Structures Laboratory

CONDUCTION OF HEAT IN A THIN HEMISPHERICAL
SHELL, by K. Washizu and T. F. O'Brien. August, 1955.

COORDINATES WHICH UNCOUPLE THE EQUATIONS OF
MOTION OF DAMPED LINEAR DYNAMIC SrSTEMS, by
Kenneth A. Foss. March, 1956.

OSCILLATORY AERODYNAMIC LOADS ON LOW-ASPECT-
RATIO WINGS WITH MEASURED LOADS, by Pao T. Hsu,
John Martuccelli and Holt Ashley. Report 52-4, September,
1955.

A THEORETICAL AND EXPERIMENTAL INVESTIGATION
OF RANDOM GUST LOADS-PART I--THEORETICAL
ANALYSIS AND EXPERIMENTAL RESULTS OF AERO-
DYNAMIC TRANSFER FUNCTION OF A SIMPLE WING
CONFIGURATION IN INCOMPRESSIBLE FLOW, by Raimo
J. Hakkinen and Albert S. Richardson, Jr. Report 53-2, July,
1955.

*Copies of all the reports listed here have been deposited in the M.I.T. Library (Special Collections),
where they may be consulted. Microfilm or photo-print copies may be obtained through the Microre-
production Service, Charles Hayden Memorial Library. Inquiries or orders should include all the informa-
tion printed for each title and should specifically name the sponsoring laboratory. This compilation has
been prepared under the direction of Miss Eleanor Bartlett, Special Collections and Gifts Librarian.406
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A THEORETICAL AJv'D EXPERIMENTAL INVESTIGATION
OF RANDOM GUST LOADS-PART II--THEORETICAL
ANALYSIS OF ATMOSPHERIC GUST RESPONSE: FORMU-
LATION OF THE PROBLEM AND SOME RESULTS OF
SIMPLIFIED CASES, by Albert S. Richardson, Jr. July, 1955.

THE INFLUENCE OF AERODYNAMIC HEATING ON THE
STRUCTURAL DESIGN OF HIGH SPEED AIRCRAFT, PART
II, by Lucien Schmit. August, 1955.

PART III--AN APPRAISAL OF THREE FACTORS WHICH
AFFECT THERMAL STRESSES, by Lucien Schmit and C.
Stalzer. November, 1955.

EFFECTS OF STRUCTURAL FLEXIBILITY ON GUST LOAD-
ING OF AIRCRAFT, PART II-DYNAMIC STRESSES IN
SWEPT WING AIRPLANES, by Kenneth A. Foss, John M.
Calligeros and Alphonse A. Kirsch. August, 1955.

MEASUREMENT OF PRESSURE DISTRIBUTION ON OSCIL-
LATING WINGS lN SUPERSONIC FLOW, by S. Dean Lewis
and Erik Mollo-Christensen. December, 1955.

WIND TUNNEL INVESTIGATION OF THE RESPONSE OF
RIGID AND ELASTIC HELICOPTER ROTORS TO CONTROL
FORCES AND INFLOW VARIATIONS, by Yechiel Shulman.
Technical Report 59-1, May, 1956.

THE EFFECTS OF STRUCTURAL ELASTICITY ON AIR-
CRAFT CONTROL SYSTEMS, by Vincent Howard. June,
1956.

DESTRUCTION TESTS OF AIRCRAFT STRUCTURAL COM-
PONENTS, PART I-DESCRIPTION OF STATIC TEST
TECHNIQUES AND PRESENTATION OF POST-FAILURE
STRUCTURAL CHARACTERISTICS OF SOME COMPLEX
BUILT-UP STRUCTURES, by Richard D'Amato. (Also pub-
lished as WADC Technical Report 54-385, Part 1, June 1, 1955.)

PROBE MEASUREMENT OF PRESSURE DISTRIBUTION ON
OSCILLATING WINGS IN SUPERSONIC FLOW, by Erik
Moll0-Christensen, Robert L. Halfman and S. Dean Lewis.
Paper delivered at the January Meeting of the Institute of Aero-
nautical Sciences, 1956. Report to Navy 57-1.

Fluid Dynamics Research Group
UNSTEADY LAMINAR BOUNDARY LAYERS, by Morton

Finston. Report Number 55-4 (Also published as O.S.R. Techni-
cal Note Number 55-466), June, 1955.

FORCES AND MOMENTS ON OSCILLATING SLENDER
WING-BODY COMBINATIONS AT SONIC SPEED, by
Marten T. Landahl. Report Number 56-1 (Also published as
O.S.R. Technical Note Number 56-109), February, 1956.

A STRIP THEORT FOR OSCILLATING THIN WINGS WITH
S R7BSOANIC LEADING AND SUPERSONIC TRAILING EDGES, 407
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by Marten T. Landahl. Report Number 56-2 (Also published
as O.S.R. Technical Note Number 56-155), March, 1956.

STRONG SHOCK WAVES IN POLTATOMIC GASES, by Isaac
Greber. Report Number 56-3 (Also published as O.S.R. Techni-
cal Note Number 56-310 and AD-94345), May, 1956.

DEPARTMENT OF BIOLOGY
Laboratory for Applied Biophysics
ELEMENTS OF INSTRUMENTATION, III. MAGNETIC

TRANSDUCERS, by Kurt S. Lion. Technical Report Number 4,
March, 1956.

DEPARTMENT OF CHEMICAL ENGINEERING
Hydrogen Peroxide Research
DECOMPOSITION OF HrDROGEN PEROXIDE VAPOR, by

Charles N. Satterfield and T. W. Stein. Report Number 49,
February 1, 1956.

Nuclear Engineering Group
FINAL HAZARDS SUMMARY REPORT TO THE ADVISORY

COMMITTEE ON REACTOR SAFEGUARDS ON A
RESEARCH REACTOR FOR THE MASSACHUSETTS INSTI-
TUTE OF TECHNOLOGY, by Theos J. Thompson, M.
Benedict, T. Cantwell, and R. Axford. MIT-5007, February, 1956.

DEPARTMENT OF CIVIL AND SANITARY ENGINEERING
Hydrodynamics Laboratory
TURBULENCE MEASUREMENTS IN FREE SURFACE FLOW

WITH AN IMPACT TUBE-PRESSURE TRANSDUCER
COMBINATION, by Arthur T. Ippen, R. S. Tankin and F.
Raichlen. Technical Report 20, July, 1955.

TURBULENCE AND BOUNDARY LAYER EFFECTS ON THE
INCEPTION OF CAVITATION FROM GAS NUCLEI, by
James W. Daily and V. E. Johnson. Technical Report 21,
July, 1955.

Joint Highway Research Project
WELDED WIRE FABRIC IN BITUMINOUS RESURFACING-

PROGRESS REPORT NUMBER 1-AN EXPERIMENT IN
THE USE OF WELDED WIRE FABRIC REINFORCING TO
CONTROL REFLECTION CRACKING IN BITUMINOUS
RESURFACING OVER CONCRETE, by John W. Horn, V. J.
Roggeveen and A. J. Bone. Research Report Number 17,
November, 1955.

INTERIM REPORT ON ACTIVITIES, MARCH 1, 1956 TO JUNE
30, 7956, by the Joint Highway Research Project of Massachusetts
Institute of Technology Department of Civil and Sanitary Engi-
neering and Commonwealth of Massachusetts Department of
Public Works.408
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Soil Engineering Division.
FROST PENETRATION BELOW HIGHWAY AND AIRFIELD

PA VEMENTS, by Harl P. Aldrich, Jr. Highway Research Board,
January, 1956.

THE MODIFICATION OF FROST-HEAVING OF SOILS WITH
ADDITIVES, by T. William Lambe, Highway Research Board,
January, 1956.

COMPOSITION AND ENGINEERING PROPERTIES OF SOIL
IV, by T. William Lambe and R. T. Martin. Highway Research
Board, January, 1956.

CHEMICAL ADDITIVES AS AIDS TO ASPHALT STABILIZA-
TION OF FINE-GRAINED SOILS, by Alan S. Michaels and
V. Puzinauskas. (Preprint) Highway Research Board Meeting,
January, 1956.

THE FABRIC OF NATURAL CLAT AND ITS RELATION TO
ENGINEERING PROPERTIES, by James K. Mitchell.
(Preprint) Highway Research Board Meeting, January, 1956.

DEPARTMENT OF ECONOMICS AND SOCIAL SCIENCE
Industrial Relations Section
EIGHTEENTH ANNUAL REPORT, October, 1955.

DEPARTMENT OF ELECTRICAL ENGINEERING
Laboratory for Insulation Research
DIELECTRIC SPECTROSCOPY OF FERROMAGNETIC SEMI-

CONDUCTORS, by Arthur von Hippel, W. B. Westphal and
P. A. Miles. Technical Report Number 97, July, 1955.

PULSE-VOLTAGE STUDIES ON THE CONDUCTIVITY OF
ELECTROLYTES AND SEMICONDUCTORS, by F. R. Kotter.
Technical Report Number 98, July, 1955.

FERROMAGNETICS AND FERROELECTRICS, by Arthur
von Hippel. Technical Report Number 99, August, 1955.

FIELD EMISSION FROM METALS INTO ALKALI HALIDE
CRYSTALS, by M. Geller. Technical Report Number 100,
October, 1955.

MOLECULAR ENGINEERING, by Arthur von Hippel. Technical
Report Number 101, October, 1955.

DEVELOPMENT OF THE VIBRATING-COIL MAGNETO-
METER AND ITS APPLICATION TO MAGNETITE, by
Donald O. Smith. Technical Report Number 102, November,
1955.

CONTROLLED FIELD EMISSION IN HEXANE, by W. B. Green.
Technical Report Number 103, November, 1955.

THE STEREOCHEMISTRY OF SUBGROUP Vib OF THE
PERIODIC TABLE, by S. C. Abrahams. Technical Report
Number 104, April, 1956. 409
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THE CRYSTAL STRUCTURE OF DIPHENYL SULFOXIDE,
by S. C. Abrahams and H. J. Grenville-Wells, Technical Report
Number 105, May, 1956.

INFRARED-ABSORPTION STUDIES ON BARIUiM4 TITANA TE
AND RELA TED MA TERIALS, by J. T. Last. Technical Report
Number 106, May, 1956.

PREBREAKDOWN CURRENT STUDIES IN COMPRESSED
NITROGEN, by Norman L. Allen. Technical Report Number
107, April, 1956.

THE INFRARED SPECTRA OF HDO IN WA TER A.ND IONIC
SOLUTIONS, by Robert D. Waldron. Technical Report Number
108, May, 1956.

SINGULAR POTENTIALS IN QUANTUM MECHANICS, by
Frederick L. Scarf. Technical Report Number 109, June, 1956.

Servomechanisms Laboratory
POWER SWITCHING TRANSISTORS IN SERVO AMPLIFIERS,

by Eric S. Beckjord. Technical Report Number 7002-13, June,
1956.

FUNDAMENTAL EQUATIONS FOR THE APPLICATION OF
STATISTICAL TECHNIIQUES TO FEEDBACK CONTROL
SYSTEMS, by George A. Biernson. Technical Memo Number
7138-TM-6, August, 1955.

RELA TING THE SA TURA TED STEP RESPONSE OF A SERVO
TO ITS BANDWIDTH, by George A. Biernson. Technical
Memo Number 7138-TM-2, July, 1955.

NUMERICAL CONTROL FOR MACHINING WARPED SUR-
FACES, by George Bromfield. Engineering Report Number
6873-ER-14, January, 1956.

SINGLE-STAGE MAGNETIC AMPLIFIER VOLTAGE REGU-
LA TOR FOR AIRCRAFT A-C GENERA TORS, by Timothy M.
Brown; Vinton B. Haas, Jr.; Herbert H. Woodson. WADC
Technical Note Number WADC-PN-55-496, September, 1955.

METHOD FOR CALCULATING PERFORMANCE OF
SAMPLED DATA CONTACTOR SERVO, by David A. Chesler.
Technical Memo Number 6897-TM-21, July, 1955.

A THEORETICAL STUDY OF AIRBORNE-RADAR GROUND
CLUTTER INTENSITY, by Godfrey Coate. Report Number
7138-R-13, April, 1956.

OPERATIONS OF A NUMIERICALLY CONTROLLED MILLING
MACHINE, by Donald Dick. Engineering Report Number
6873-ER-17, March, 1956.

FINAL REPORT, by Truman S. Gray; Albert B. Van Rennes.
Electronic Nuclear Instrumentation Group, July, 1955.

ECONOMIC STUDIES OF WORK PERFORMED ON A
N.TUMERICALLY CO.NTROLLED MILLING MACHINE, by410
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Robert H. Gregory; Thomas V. Atwater, Jr. Engineering Report
Number 6873-ER-18, March, 1956.

COULOMB FRICTION COMPENSATION OF POTENTIO-
METER WIRE-STEPPING OSCILLATIONS IN SERIES, by
James G. Gottling. Technical Report Number 7002-15, June,
1956.

EVALUATION OF FEEDBACK CONTROL SYSTEMS, by
Vinton B. Haas, Jr. WADC Technical Note Number 56-199,
May, 1956.

COMPUTING SPECTRA BT ANALOG-COMPUTER SYNTHE-
SIS OF AUTOCORRELATION FUNCTIONS, by John S.
Hawkins. Technical Memo 7138-TM-5, September, 1955.

AN ACCURATE TRANSITORIZED MULTIPLIER-DIVIDER,
by Robert W. Hoedemaker. Technical Report Number 7002-14,
June, 1956.

A TRANSISTOR PULSE AMPLIFIER WITH AUTOMATIC
GAIN CONTROL FOR USE WITH PHOTOSENSITIVE
DETECTORS, by Robert R. Hoge. Report Number 7138-R-14,
June, 1956.

A DIFFERENTIATOR FOR A-C COMPUTERS, by Wheeler X.
Johnson. Technical Report Number 7002-12, May, 1956.

A STUDY OF DUAL-MODE DAMPER STABILIZED SERVO,
by James F. Kaiser. Technical Report Number 7002-16, June,
1956.

ANALYSIS AND DESIGN PROCEDURE FOR A TWO-STAGE
MAGNETIC AMPLIFIER, by Thor Knutrud. Technical Memo
Number 7002-TM-36, June, 1956.

INVESTIGATION AND IMPROVEMENT OF A D-C MAG-
NETIC AMPLIFIER FOR SERVO MECHANISM APPLICA-
TIONS, by Thor Knutrud Technical Memo Number 7002-
TM-33, May, 1956.

A REVIEW OF THERMAL TRANSDUCER STUDIES, by
Robert B. Mark. Technical Memo Number 7002-TM-35, June,
1956.

DESIGN, DEVELOPMENT, AND EVALUATION OF A
NUMERICALLY CONTROLLED MILLING MACHINE, by the
Project Staff. Final Report Project Number 6873, March, 1956.

SUMMER SCHOOL NOTES (Numerical Control of Machine
Tools), by the Project Staff. Project Number 6873, August, 1955.

DYNAMICS OF DIRECT-CURRENT MACHINES AND
SYNCHRONOUS MACHINES IN REGULATING SYSTEMS,
by Mahmoud Riaz. WADC Technical Note Number 56-149,
April, 1956.

GESTALT PROGRAMMING-A NEW CONCEPT IN AUTO-
MA TIC PROGRAMMING, by Douglas Ross. Technical Memo
Number 7138-TM-7, February, 1956. 411
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AUTOMATIC DATA PREPARATION0 FOR NUMERICALLY
CONTROLLED MACHINE TOOLS, by John Runyon. Engi-
neering Report Number 6873-ER-15, January, 1956.

A STUDT OF AIRCRAFT A-C GENERATING SYSTEMS FOR
AIRCRAFT A-C GENERATORS, by Robert M. Saunders and
David C. White. WADC Technical Report Number 55-311,
September, 1955.

INFORMATION PROCESSING ROUTINE FOR NLUMERICAL
CONTROL, by Arnold Siegel. Engineering Report Number
6873-ER-16, March, 1956.

A STUDY OF POSITION MEASUREMENT AND CONTROL
SYSTEMS FOR A PROPOSED 140-FOOT RADIO TELESCOPE,
by John O. Silvey and David V. Stallard. Report for Project
Number 7444, May, 1956.

PERFORMANCE OF AN EXPERIMENTAL HYDRAULIC
ANTENNA DRIVE, by David V. Stallard. Report Number
7138-R-12, August, 1955.

A SYSTEM STUDY FOR A DIGITAL-TO-ANALOG SERVO-
MECHANISM, by Theodore W. Tucker. Engineering Report
Number 6873-ER-13, December, 1955.

DYNAMICS AND CONTROL OF THERMAL REACTORS, by
Albert B. Van Rennes, John C. Simons, Jr. and Truman S. Gray.
Technical Report Number AECD-3658, September, 1953.
Declassified May, 1954.

THE DESIGN OF AN EIGHT BIAARY DIGIT ELECTRONIC
SHIFT REGISTER, by Albert W. Vinal. Technical Memo
Number 7138-TM-4, July, 1955.

A4 STATIC ERROR EVALUATION OF AN INERTIA DAMPER
STABILIZED SER VO DATA REPEA TER, by Peter W. Wallace.
Technical Memo Number 7138-TM-8, February, 1956.

A DAMPER STABILIZED SERVO DATA REPEATER, byJohn E.
Ward. Technical Memo Number 7138-TM-3, July, 1955.

MAGNETIC AMPLIFIER ANALYSIS USING A GENERALIZED
MODEL FOR THE SATURABLE REACTOR CORE, by
Herbert H. Woodson. WADC Technical Note Number 56-198,
May, 1956.

DEPARTMENT OF GEOLOGY AND GEOPHYSICS

Geophysical Analysis Group

PROPERTIES, ORIGIN AND TREATMENT OF CERTAIN
TYPES OF SEISMIC NOISE, by Stephen M. Simpson, Jr., R.
Bowman and J. G. Bryan. Report Numbers 10a and 10b, April
1, 1956.

DEPARTMENT OF MECHANICAL ENGINEERING

THEORETICAL SOLUTIONS FOR A STEADY LAMINAR
FLOW OF A COMPRESSIBLE FLUID IN THE ENTRANCE412



Publications from the Institute

REGION OF A TUBE, by Tau-Yi Toong and Joseph Kaye.
Technical Report Number 7359-11, March, 1956.

Dynamic Analysis and Control Laboratory

DEVELOPMENT OF A SYSTEM FOR TRANSFERRING
CREDIT, by H. Jacobs, Jr. Research Memorandum Number
7200-2, January 28, 1955.

STUDY OF AN AUTOMATIC LANDING SYSTEM FOR
AIRCRAFT, by Charles W. Merriam, III. Report Number 93,
May 10, 1955.

Heat Transfer Laboratory

CORRELATION OF MAXIMUM HEAT FLUX DATA FOR
BOILING OF SATURATED LIQUIDS, by Warren M.
Rohsenow and P. Griffith. Technical Report Number 6.
March, 1955.

EFFECT OF BLADE COOLING ON PERFORMANCE OF A GAS
TURBINE POWER PLANT, by Lt. B. L. Buteau, USN. Techni-
cal Report Number 7. June, 1955.

THE THERMODYNAMICS OF BUBBLES, by John A. Clark.
Technical Report Number 7. January, 1956.

BUBBLE GROWTH RATES IN BOILING, by Peter Griffith.
Technical Report Number 8. June, 1956.

MODERN DEVELOPMENTS IN HEAT TRANSFER. M.I.T.
Summer Session Course 2.529, June, 1956.

CENTER FOR INTERNATIONAL STUDIES

ON CAPITAL PRODUCTIVITY, INPUT ALLOCATION AND
GROWTH, by Francis M. Bator. March, 1956.

THE SIMPLE ANALYTICS OF WELFARE MAXIMIZATION,
by Francis M. Bator. June, 1956.

A SURVEY OF RECENT CONTRIBUTIONS TO THE THEORY
OF ECONOMIC GROWTH, by HenryJ. Bruton. April, 1956.

COMMUNICATION OF MODERN IDEAS AND KNOWLEDGE
IN INDIAN VILLAGES, by Y. B. Damle. October, 1955.

CONGRESSMEN AND THE PEOPLE THET LISTEN TO,
PAR TS I-III, by Lewis A. Dexter. December, 1955.

THE DEVELOPMENT OF THE JAVANESE ECONOMT: A
SOCIO-CULTURAL APPROACH, by Clifford Geertz. February,
1956.

THE IMPACT OF CAPITAL-INTENSIVE AGRICULTURE ON
PEASANT SOCIAL STRUCTURE: A CASE STUDY, by Clif-
ford Geertz. February, 1956.

INDONESIA'S INVESTMENT REQUIREMENTS, by Eugene
Grasberg. September, 1955. 413
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ELEMENTS IN A THEORY OF ECONOMIC DEVELOPMENT,
by Everett E. Hagen. May, 1956.

HANDBOOK FOR INDUSTR SRY STUDIES, by Everett E. Hagen.
September, 1955.

AGRICULTURAL RESETTLEMENT OF JAVANESE FARM-
ERS IN THE OUTER ISLANDS OF INDONESIA BEFORE
WORLD WAR II, by Joachim Hurwitz. July, 1955.

THE PORTRAYAL OF CHINA AND INDIA ON THE AMERI-
CAN SCREEN, 1896-1955, by Dorothy B. Jones. October, 1955.

LONG-RUN PROJECTION OF THE JAPANESE ECONOMT,
by Hiroshi Kitamura. February, 1956.

DOCUMENTARY AND REFERENCE MATERIAL ON EDUCA-
TION IN THE SO VIET UNION, by Alexander G. Korol. June,
1956.

BUSINESS ORGANIZATION AND LEADERSHIP IN INDIA
TODA r, by Helen B. Lamb. June, 1956.

THE NEOCLASSICAL ANALYSIS OF EXTERNAL ECONOMICS
AND DISECONOMICS, by Louis Lefeber. June, 1956.

POLICIES OF STATE AND LOCAL GOVERNMENTS TO PRO-
MOTE LOCAL INDUSTRIALIZATION IN THE SOUTH OF
THE UNITED STA TES, by Louis Lefeber. December, 1955.

REPORT ON THE EMPIRICAL RESEARCH ON MARGINAL
CAPITAL-OUTPUT RATIOS, by Louis Lefeber. November,
1955.

ECONOMIC GROWTH IN INDIA-1955/56-1960/61, by Wilfred
Malenbaum. December, 1955.

U,"NEMPLOTYMrENT IN URBAN INDIA, by Wilfred Malenbaum.
June, 1956.

INVESTMENT CRITERIA AND ECONOMIC GROWTH, edited
by Max F. Millikan. December, 1955.

TIHE BANDUNG CONFERENCE, by Guy J. Pauker. August,
1955.

BANDUNG IN PERSPECTIVE, by Guy J. Pauker. April, 1956.
RESEARCH PROGRAM IN INTERNATIONAL COMMUNI-

CATION: SECOND PROGRESS REPORT, by Ithiel de Sola
Pool. October, 1955.

SOME ASPECTS OF POLITICAL BEHAVIOR IN INTERNA-
TIONAL RELATIONS, by Ithiel de Sola Pool. July, 1955.

BIBLIOGRAPHY ON THE ECONOMIC AND POLITICAL
DEVELOPMENT OF INDONESIA, SECTION VI, THE ROLE
OF ISLAM IN INDONESIAN ECONOMIC AND POLITICAL
DEVELOPMENT, by Hedwig Schleiffer. September, 1955.

THE JOURNALIST IN INDIA: A STUDY OF THE PRESS
CORPS, by Krishnalal Shridharani and Prakash C. Jain. June,
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EARLY SOVIET THEORIES IN COMMUNICATION, by George
P. Springer. February, 1956.

POPULATION MOVEMENTS AND LABOR FORCE IN THE
SBZ, by Wolfang F. Stolper. February, 1956.

SOVIET EDUCATION IN AERONAUTICS: A CASE STUDY,
by Leon Trilling. January, 1956.

ESTIMATE OF WORLD INCOME, 1953, by M. H. Watkins,
under supervision of E. E. Hagen. June, 1956.

LABORATORY FOR NUCLEAR SCIENCE

EAST-WEST ASYMMETRY OF POSITIVE AND NEGATIVE
MESONS, by Frank B. Harris, Jr. Technical Report Number
67, December 15, 1955.

REVIEW OF RECENT APPLICATIONS OF ION EXCHANGERS
IN ANALYTICAL CHEMISTRY, by Ulrich L. Schindewolf.
Technical Report Number 68, December 15, 1955.

LINCOLN LABORATORY

FINAL REPORT ON THE PHOENIX FACSIMILE SYSTEM,
by R. M. Whitehorn. Technical Report Number 76, June 13,
1955.

INVESTIGATIONS OF SCATTERING AND MULTIPATH
PROPERTIES OF IONOSPHERIC PROPAGATION AT
RADIO FREQUENCIES EXCEEDING THE MUF, by W. G.
Abel, J. T. deBettencourt, J. F. Roche and J. H. Chisholm.
Technical Report Number 81 (also Research Laboratory of Elec-
tronics Technical Report Number 262), June 3, 1955.

INVESTIGATIONS OF ANGULAR SCATTERING AND
MULTIPATH PROPERTIES OF TROPOSPHERIC PROPA-
GA TION OF SHORT RADIO WA VES BEYOND THE HORI-
ZON, by J. H. Chisholm, P. A. Portmann, J. T. deBettencourt
and J. F. Roche. Technical Report Number 84, September 26,
1955.

EFFECTS OF DISLOCATIONS IN GERMANIUM AND SILI-
CON, by A. D. Kurtz. Technical Report Number 85, July 13,
1955.

THEORY OF FERRITES IN RECTANGULAR WAVEGUIDES,
by K. J. Button and B. Lax. Technical Report Number 89,
August 1, 1955.

UHF LONG-RANGE COMMUNICATIONS SYSTEMS, by G. L.
Mellen, W. E. Morrow, A. J. Pot6, W. H. Radford and J. B.
Wiesner. Technical Report Number 91, August 5, 1955.

SOME REMARKS ON STATISTICAL DETECTION, by W. L.
Root and T. S. Pitcher. Technical Report Number 92, August
10, 1955. 415
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SEVERAL BIJvART SEQUENCE GENERATORS, by N. Zierler.
Technical Report Number 95, September 12, 1955.

TRANSISTORIZED COMMUNICATION RECEIVER, by S.
Schwartz. Technical Report Number 98, November 4, 1955.

COMPARISON OF SIGNAL AND NOISE IN FULL- WAVE AND
HALF- WA VE RECTIFIERS, by M. D. Rubin and J. M. Stacey.
Technical Report Number 99, November 30, 1955.

DESIGNING FOR RELIABIIITr, by Division 6. Technical Report
Number 102, December 9, 1955.

TRANSISTOR REGULA TED POWER SUPPLIES, by F. G. Popp.
Technical Report Number 106, January 19, 1956.

MAXIMUM EFFICIENCY TRANSISTOR SWITCHING CIR-
CUITS, by R. H. Baker. Technical Report Number 110, March
22, 1956.

CHARACTERISTICS OF SIMPLE MAS NUAL CONTROL SYS-
TEMS, by J. I. Elkind. Technical Report Number 111, April
6, 1956.

ANALYSIS OF FREEZING PRECIPITATION ALONG THE
EASTERN NORTH AMERICAN COASTLINE, by J. M. Austin
and S. L. Hensel. Technical Report Number 112, March 23,
1956.

BROAD-BAND BALANCED DI;UPLEXERS, by C. W. Jones. Tech-
nical Report Number 113, April 5, 1956.

MARKOV-PROCESS REPRESENTATION OF RADAR DETEC-
TION-TRIAL BINARr-DATA SEQUENCES, by G. C.
Sponsler. Technical Report Number 114, April 16, 1956.

GALVANOMAGNETIC EFFECTS IN n-TYPE GERMANIUM,
by W. M. Bullis. Technical Report Number 115, May 14, 1956.

COMMUNICATION THROUGH NOISr, RANDOM-MULTI-
PATH CHANNELS; by G. Turin. Technical Report Number
116, May 14, 1956.

THE DESIGN OF CHARACTERS FOR THE CHARACTRON,
by W. P. Harris, B. F. Green, E. A. Wilson and L. H. Liaudan-
sky. Technical Report Number 117, May 8, 1956.

RESEARCH LABORATORY OF ELECTRONICS

NOISE ANALYSIS OF A FINITE ELECTRON GUNA" IN AN IN-
FNLITE MAGNETIC FIELD, by H. E. Rowe. Technical Report
Number 239, October 24, 1952.

INVESTIGATIONS OF SCATTERING AND MULTIPATH
PROPERTIES OF IONOSPHERIC PROPAGATION AT
RADIO FREQUENCIES EXCEEDING THE MUF, by William
G. Abel, J. T. deBettencourt, James F. Roche, and James H.
Chisholm. Technical Report Number 262, June 3, 1955.

THE CONDUCTION MECHANISM IN OXIDE-COATED
CATHODES, by E. B. Hensley. Technical Report Number 267,
July 20, 1955.416
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CAVITIES AND WA VEGUIDES WITH INHOMOGENEOUS
AND ISOTROPIC MEDIA, by A. D. Berk. Technical Report
284, February 11, 1955.

TIME-DOMAIN COMPENSATION FOR CLOSED-LOOP SYS-
TEMS BYA DELAT-LINE METHOD, by Y. C. Ho. Technical
Report Number 288, January i7, 1955.

A STUDY OF THE MEMORY REQUIREMENTS OF SEQUEN-
TIAL SWITCHING CIRCUITS, by David A. Huffman. Tech-
nical Report Number 293, March 14, 1955.

NOISE IN ELECTRON BEAMS, by Charles Fried. Technical
Report Number 294, May 2, 1955.

BOUNDS TO THE ENTROPY SIGNALS, by J. Capon. Technical
Report Number 296, May 25, 1955.

ON BINARY CHANNELS AND THEIR CASCADES, by R. A.
Silverman. Technical Report 297, May 25, 1955.

SYNTHESIS AND REALIZATION OF CRYSTAL FILTERS, by
D. I. Kosowsky. Technical Report Number 298, June 1, 1955.

AN ANALOG CORRELATOR SYSTEM FOR BRAIN POTEN-
TIALS, byJ. S. Barlow, M.D., and Robert M. Brown. Technical
Report Number 300, July 14, 1955.

HIGH-FREQUENCY GAS-DISCHARGE BREAKDOWN, by San-
born C. Brown. Technical Report Number 301, July 25, 1955.

FEEDBACK THEORY FURTHER PROPERTIES OF SIGNAL
FLOW GRAPHS, by Samuel J. Mason. Technical Report
Number 303, July 20, 1955.

A PROBABILITY APPROACH TO CERTAIN NEUROELEC-
TRIC PHENOMENA, by Lawrence S. Frishkopf. Technical
Report Number 307, March 1, 1956.

TIME-DOMAIN SYNTHESIS BY MEANS OF TRIGONOME-
TRIC POLYNOMIAL APPROXVIMATIONS, by M. Strieby.
Technical Report Number 308, January 5, 1956.

A UNIFIED THEORY OF INFORMATION, by Kerns H.
Powers. Technical Report Number 311, February 1, 1956.

QUARTERLY PROGRESSREPORTS for July 15, and October 15,
1955; and April 15, 1956.

TUBE LABORATORY MANUAL Edition 2, Compiled by Fred
Rosebury. January 15, 1956.

OFFICE OF STATISTICAL SERVICES

CHARACTERISTICS OF 17 SMALL MAGNVETIC DRUM CAL-
CULATORS, by Frank M. Verzuh. Report Number S 20A,
February 26, 1956.

SOLUTION OF TRANSIENT HEAT TRANSFER PROBLEM,
by Frank M. Verzuh. Report Number S-23, February 29, 1956. 417
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SOLUTION OF FLIGHT CONTROL PROBLEM, by Frank M.
Verzuh. Report Number S-24, April 24, 1956.

OPERATING NOTES FOR MITILAC SYSTEM, by Frank M.
Verzuh, W. B. Thurston and L. E. Nihen. Report Number
S-25, July 20, 1956.

M.I.T. ACADEMIC COMPUTATIONAL TRAINING PRO-
GRAM, by Frank M. Verzuh. Report Number S-26, June 22,
1956.
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