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REPORT OF THE PRESIDENT

To THE MEMBERS OF THE CORPORATION:
It is my duty and pleasure at this time to submit a report

on the Massachusetts Institute of Technology for the past year,
describing its operations, analyzing its present situation and
pointing out those aspects of its work and needs which in my
judgment deserve particular and constructive attention.

In general terms it may be said with assurance and satis-
faction that the Institute is in a healthy state, sound finan-
cially, effective educationally, productive in creative work,
active in service to the public, and imbued with a spirit of
enthusiasm and co6peration which is the strongest guarantee
of future effectiveness. In this statement I believe that your
Visiting Committees, which have made intensive studies of
particular phases of our work, will concur. They will also agree
with my next statement, that there are many directions in
which our work can be improved.

The significant details of our operations and some men-
tion of our needs are presented in the appended individual
reports of other administrative officers of the Institute. It will
be my purpose to summarize some of the more significant
features of these reports and then to discuss certain general
matters concerning our educational philosophy which may
serve as guiding principles for our future efforts.

PERSONNEL
The Corporation suffered great loss in the death on Decem-

ber 6, 1934 of Dr. Allan Winter Rowe, and on August I, 1935
of Dr. Arthur D. Little. Both men have served the Institute
long and effectively. Both have served as President of our
Alumni Association, and both have left a lasting imprint on
the spirit and the organization of the institution. Dr. Rowe's
chief interest was in student welfare, with particular reference
to athletics, for which he was a fearless champion. He had
served as Term Member of the Corporation since June 1933.
Dr. Little's great interest in the Institute had been centered

__· _1_1_1__ __
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around the development of the educational programs and lab-
oratory facilities in Chemistry and Chemical Engineering, and
the work of the Division of Industrial Co6peration. Through
the terms of his will he has made permanent this interest.

The Corporation has also lost its beloved oldest member,
Dr. Francis H. Williams, through resignation on account of
age. Dr. Williams had been a member of the Corporation since
1882. He served as Secretary from I891 to I907 and was a
member of the Executive Committee from 1883 to 1908,
through a critical period in the Institute's history.

The term memberships of Messrs. Godfrey L. Cabot,
William D. Coolidge and Redfield Proctor expired in June I935.

Mr. Redfield Proctor has been elected to Life Membership
on the Corporation, and Messrs. Arthur C. Dorrance, Charles
E. Smith and Rufus E. Zimmerman to Term Membership to
serve until June 1940.

Mr. Redfield Proctor has succeeded Mr. Charles T. Main
on the Executive Committee, and Messrs. Bradley Dewey and
William R. Hedge are serving temporary terms on the Execu-
tive Committee during such time as Messrs. Gerard Swope and
Elihu Thomson are unable to attend the meetings.

The Faculty has lost Professors Samuel P. Mulliken and
George L. Hosmer by death. Professor Mulliken died on
October 24, 1934, after continuous service on the staff of the
Department of Chemistry since 1895. Professor Hosmer served
continuously on the staff of the Department of Civil Engineer-
ing from 1897 to October 1934, when he resigned on account of
poor health. He died on January io, 1935. Major Albert S.
Smith, Superintendent of Buildings and Power from 1914 to
1933, died on September 20, 1935.

Professors D. C. Jackson, F. H. Bailey and W. J. Drisko
retired on July I, 1935, all with the title Professor Emeritus.
Professor Jackson has been appointed a Special Lecturer, but
is at present in Japan to deliver the Iwadare Lectures.

Losses by resignation are as follows: Professor R. Arthur;
Assistant Professors R. G. Adams, C. E. Atkinson, E. W.
Brugmann, B. Johnson, W. A. Liddell, J. W. Pratt and E. J.
Tauch.

We have been very fortunate in securing Mr. E. L. More-
land, senior partner in the firm of Jackson and Moreland, who

I



REPORT OF THE PRESIDENT

received his Master's degree from the Institute in the Class of
1907, to replace Professor Jackson as Head of the Department
of Electrical Engineering. Other new appointments are as
follows: E. A. Hauser, Associate Professor of Chemical Engi-
neering; James C. Ruddell, Associate Professor of Military
Science; A. D. Fisken, Assistant Professor of Military Science
and R. C. Hockett, Assistant Professor of Chemistry. Professor
H. B. Phillips has been promoted to the Headship of the
Department of Mathematics. The following promotions have
been made within the Faculty. From the grade of Associate
Professor to that of Professor: N. R. George, L. F. Hamilton,
L. M. Passano and R. E. Rogers; from the grade of Assistant
Professor to that of Associate Professor: M. J. Buerger, James
Holt, E. H. Huntress, T. J. Johnston, Hans Mueller, A. A.
Schaefer, D. C. Stockbarger, J. A. Stratton, K. L. Wildes,
H. C. Willett and L. F. Woodruff. The following Instructors
have been promoted to the Faculty with the rank of Assistant
Professor: H. R. Bartlett, A. R. Davis, C. S. Draper, T. S.
Gray, R. L. Hershey, M. W. Jennison, N. A. Milas, H. Peters
and C. M. Wareham.

STATISTICS
Finances. The total operating income for the year

1934-35 was $3,395,540, which was $81,243 larger than in the
preceding year and $107,oo4 more than in the year before that.
It was, however, $306,645 less than the figure for 1931-32,
which represents the peak of operating income in the Institute's
history. The detailed report of the financial operations will
be presented by the Treasurer. Suffice it to say here that the
year ending June 30, 1935 was closed without a deficit, that
the budget for the current year appears to be safely balanced,
and that the market value of, and return from, our endowment
funds are gratifying.

It was found possible to return to members of the staff
the entire amount of their contributions during the year to the
Salary Reserve Fund. As a matter of precaution, in view of the
uncertainties of financial affairs generally, the Salary Reserve
Plan has again been put into operation for the current year
beginning July i, 1935, but will be discontinued if there appears

--·---̂ --··~-··lll~y· -I --I-I _-·.·. I·· ·__·___·__··_·___·___
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to be no reasonable doubt of ability to close the year without
a deficit.

One aspect of the past year's budget deserves special men-
tion. When the budget was approved by the Executive Com-
mittee a year ago last April, it allowed a deficit of approximately
$65,000 for the specific purpose of adding ten new members of
highest calibre to strategic positions on the staff. In other
words the Executive Committee felt that the investment in
men was of greater importance than a balanced budget for this
particular year. These additions were made, but happily the
unanticipated increments of income during the year more than
offset the expected deficit. In my report last year I mentioned
the addition of these men as in my judgment " the most impor-
tant step taken during the year." I am glad to say now that
this judgment has been vindicated by the notable way in which
they have strengthened our educational position and con-
tributed to our work.

Enrolment. Statistics of enrolment are always inter-
esting and important in indicating trends. I therefore bring up
to date the table given in my last report.

Enrolment at M. I. T.
(As of November I)

Total Total New Total
Undergraduate Freshmen Graduate Graduate Enrolment

1930-31 ... 2,670 734 539 280 3,209
1931-32..... 2,610 628 578 294 3,188

1932-33 .. - 2,308 562 523 232 2,831
1933-34 .... 2,106 485 500 226 2,606
1934-35. . ... 2,009 542 498 244 2,507
1935-36*.... 2,027 568 517 262 2,544

* Figures as of October 2, 1935

The outstanding features shown in this table are the con-
tinuation of the upward trend in Freshman enrolment begun
a year ago, and the large increase in the number of graduate
students. It may be of interest to note that these graduate
students came from 167 colleges and universities, of which 35
were foreign institutions. There is also indication of an increase
in the number of students transferring from other colleges.
These trends show that we are progressing in the manner

·'
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naturally to be expected in view of our unique place in the
general scheme of technological education. We are advancing
in a direction which I believe can be capitalized advantageously
along lines which I shall discuss later.

Student Aid. Interesting trends in student aid are
indicated in the following table:

Student Aid at M. I. T.

1933-34 1934-35
Number Amount Number Amount

Undergraduate Scholarships... 358 $62,559 423 $69,704
Graduate Scholarships and

Fellowships ............... 231 86,550 276 92,750
Loans .................... 543 202,905 402 152,656
Student Employment Service.. 235 31,323 404 52,007*

* Includes F.E.R.A. payments of $17,828

Scholarship and Fellowship aid, being largely endowed,
has remained nearly constant. An increasing proportion of
the scholarship funds are being made available to those in the
Freshman year on a regional and competitive basis, leaving the
needs of the upper years to be handled by the Technology Loan
Fund. Similarly, Graduate Fellowships are now, in principle,
awarded as prizes for distinctive promise and accomplishment
rather than as financial aid to needy graduate students, though
I believe further progress should be made to put this principle
completely into practice in so far as it may be permitted by the
terms of individual deeds-of-gift.

There have been fewer applications for loans, which
undoubtedly reflects improvement in the financial status of
the average American family. Increased student earnings like-
wise bear witness to improvement in business conditions, as
well as to the effect of the Student Aid program of the Federal
Emergency Relief Administration. This federal work aid is
being continued and extended also to graduate students during
the coming year by the National Youth Administration.

Industrial Co-operation. Indicative of the improve-
ment in general business conditions is the increase in number
of openings coming to the attention of the Placement Office
from 382 in 1933-34 to 697 in 1934-35, and in the number of
men known definitely to have been placed through this office

I --- -- -~-
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from i i8 to 138. These numbers do not reflect accurately the
improvement, since the quality of the openings and the nature
of the placements have improved very considerably. The
placement of the 1935 graduating class is very gratifying, less
than ten per cent remaining unemployed at the date of this
report.

Also indicative of improving industrial conditions is the
fact that, for the first time since the beginning of the depres-
sion, the Division of Industrial Coiperation (exclusive of the
Placement Office) will be self-supporting this year on the basis
of contracts for research which make adequate provision for
overhead. What is of far more significance from my point of
view is the fact that these industrial research projects are of a
fundamentally important nature. They deal with matters of
high importance, both scientifically and industrially, and for
the most part they are problems which have been baffling
industry. Their handling by the Division has involved co6ip-
erative effort, drawing on the best resources of our staff in dif-
ferent departments and bringing different points of view to
bear on the problems. One by one, these problems are being
solved to the great satisfaction of our clients. Not within my
knowledge of the Institute has the situation in this field been
so wholesomely satisfactory.

ORGANIZATION
Turning now to matters of internal organization, three

items. deserve mention as marking progress in developments
that have been under way for several years.

When the Schools of Architecture, of Engineering and of
Science, and the Divisions of Humanities and of Industrial
Co6peration were established, it was planned to appoint a
Dean or Director in administrative charge of each of these
parts of the Institute. For various reasons this plan has not
yet been realized in the Division of Humanities. The need for
the best possible development of our work in this field, within
the limits imposed by our primary emphasis on technological
education, has been urged on several occasions and notably in
the last report of the Visiting Committee on the Department
of English and History. For the present, therefore, there has
been set up a special Faculty committee on the Division of

I
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Humanities with the approval of the Heads of all the Depart-
ments invdlved and of the Standing Committee on General
Studies. This committee, after investigation, will submit recom-
mendations for the betterment of our work in this field.

For years there has been increasing pressure to establish
new departments and to subdivide old ones, to give due recog-
nition and treatment to the newly developed engineering tech-
niques as they come to be important factors in our industrial
life. To avoid on the one hand the Scylla of stagnation and on
the other the Charybdis of dissipation, an attempt has been
made to meet these needs through the appointment of inter-
departmental committees, each charged with the responsibility
of maintaining a progressive, co6rdinated and well-rounded
program of research and instruction in its field. Such com-
mittees are now dealing with the subjects of Corrosion, Heat
Transfer, Acoustics and Air Conditioning, and a committee on
the Properties of Materials is in the process of formation. The
results have been excellent in breaking down interdepartmental
barriers and developing lively co6perative programs of research.
The plan, due largely to Dean Bush, appears to be an impor-
tant contribution to the solution of the great problem of com-
plexity of interests in a large educational institution, and will
be extended to further applications.

Related to this, but dealing primarily with instruction
rather than research, is the problem of complexity in the course
of study. As knowledge in a given field expands and the rami-
fications of its applications multiply, there is an almost irre-
sistible tendency to insert all of these important things into the
course of study required of the students. The inevitable result
is narrowness and such crowding of facts and assignments
upon the student as to deprive him of that opportunity for
mental assimilation and digestion which is necessary if his
intellectual food is to be transformed into intellectual power
under the control of a well-developed judgment. This is prob-
ably the most difficult problem facing all professional schools.

Our Faculty have been wrestling with this knotty prob-
lem for several years. First they set up a unified basic course
of study in the first two years, which is a great improvement
over the previous heterogeneous program. Then they under-
took the more difficult problem of the upper undergraduate

I1_C __I··___ _ -U~IU---L-----
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years, in an effort to introduce greater simplicity in programs
and more uniformity in the educational policy of the different
departments. During the year this effort led to the adoption
by the Faculty of an excellent set of basic guiding principles
and to agreement to try to adjust departmental courses of
study so as to conform as closely as possible with these prin-
ciples. The actual realization of this program rests with the
initiation of the departments under supervision of the Faculty
committee on Undergraduate Courses. I believe that the
study and discussion of this problem have been of real value to
the Faculty and that our educational work will be markedly
improved thereby.

PURPOSES AND THEIR ACCOMPLISHMENT
In deciding what objectives we shall strive for as we look

to the future, it is important, first of all, to see clearly our basic
purposes, our raison d'etre. It is in the spirit of the times to
check plans and practices against the constitution - in our case
our charter - to see if we are moving toward the objectives
there set forth and if we are convinced that these objectives
are sound.

The charter of the Massachusetts Institute of Technology
was granted by the General Court of Massachusetts in i86i
"for the purpose of instituting and maintaining a society of
arts, a museum of arts and a school of industrial science, and
aiding generally by suitable means the advancement, develop-
ment and practical application of science in connection with
arts, agriculture, manufactures and commerce."

In interpreting this charter, I believe that the real pur-
pose of the Institute, as specified by its founders, is expressed
in the last phrase "and aiding generally by suitable means the
advancement, development and practical application of science
in connection with arts, agriculture, manufactures and com-
merce." Obviously the society of arts, the museum of arts and
the school of industrial science were among those "suitable
means"' whereby this purpose could be carried out, means which
appealed to the founders as particularly appropriate and effec-
tive. But these things were means to an end, the end being the
advancement, development and practical application of science
in connection with those aspects of our national life in which its

___
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welfare may be promoted through science. This is a mag-
nificent objective. It is the very mainspring of that type of
progress which is the distinctive feature of our civilization. It
is almost overwhelming to contemplate the extent of the influ-
ence, direct and indirect, which this Institution has had in
shaping the last seventy years of the development of our coun-
try, in engineering accomplishment, scientific progress, creation
of new products and promotion of public health. At the same
time it has led thousands of people to experience the joy of
creative accomplishment. We sit, therefore, today as cus-
todians of a truly great ideal of institutional public service.

Granting, therefore, the past justification of the purposes
for which this Institution was founded, does it follow that
these purposes will be equally worthy of our continued effort
and support in the future? From every angle that I can
approach this question the answer is, emphatically, "Yes!" At
no time in history has scientific progress been so rapid as at
present and at no time has there been such rapid development
of new materials, processes and products of engineering and
invention. The trend is definitely upward in this field. It is
logical that this should be so, since the greater our body of
scientific knowledge and technical skill becomes, the greater is
the opportunity of finding applications of this knowledge and
skill to achieve desirable purposes. The world, and particularly
our own country, is rapidly entering an era in which scientific
management and technical skill will be increasingly important.
Up to this time in history, growing population and the increas-
ing demand of individuals for better standards of living have
been largely aided by drawing upon the gifts and resources of
nature, made available through expanding geographical fron-
tiers. These frontiers have now been extended to cover prac-
tically all of the habitable portions of the earth, and the
natural resources of soil, timber and minerals are in process of
being quite generally exploited. It is inevitable, therefore, that
men must learn how to use what they have more efficiently and
find alternative sources of exhaustible products. I can, there-
fore, see no other answer to the question of the future than
that the value of "the advancement, development and prac-
tical application of science in connection with arts, agriculture,
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manufactures and commerce" will become an increasingly
important condition of human welfare.

In considering this utilitarian aspect of our mission we
should also not lose sight of its cultural aspect. Our increasing
contact with and dependence upon science and its applications
will continually raise the level of scientific education required
to give any man that sympathetic understanding and appre-
ciation of life which is the essence of true culture.

I would therefore summarize these considerations by
asserting that our charter provides a sound directive for our
efforts, that the purposes of the Institution have an ever-
increasing value and that as trustees of this Institution we have
a mission of no mean importance to insure the best possible
accomplishment of its purposes. The practical question before
us is, " How can the best possible accomplishment be secured?"

Certain important prerequisites to the successful fulfilment
of our mission may be treated with but a word, for they are
obvious generalities. The prime requisite is to have the high-
est possible quality of men on our staff, the second requisite is
to have a good body of promising students and the third is to
have adequate facilities. These matters are the continual con-
cern of the administration, and I will for present purposes take
it for granted that they are receiving due attention.

The problem that I have in mind is more specific and more
basic than these. Perhaps it can be suggested by the questions:
"What kind of men do we need on our staff, and why? What
kinds of facilities should we have, and why? What type of stu-
dents should we have and how should we handle them?" In
short, " In what direction should we bend our efforts to be most
effective in advancing, developing and applying science for
the public welfare?"

In approaching these questions we should first make an
appraisal of our situation and environment, in order to see
where our efforts can be directed most advantageously. We
find in the United States 630 colleges and universities, prac-
tically all of which give instruction in science. Taken together,
these colleges expend more than $55o,ooo,ooo a year on their
programs and enroll nearly 9oo,ooo students. Among them we
find distributed throughout the country, 155 degree-granting
engineering schools, the majority of which are qualified to give
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good basic instruction in their fields. In addition to these there
are a great number of technical high schools, trade schools and
industrial institutes which perform a valuable service in pre-
paring young people for industrial employment as intelligent,
skilled technicians.

We are now confronted with the question of our place in
this situation. Thanks to the idealism and generosity of donors
who have believed in our mission, we find ourselves possessed
of endowment and facilities superior to those of other institu-
tions in the same field of endeavor. I think all would agree
that, under these conditions, our full opportunities will not be
met by simply turning out more scientists, engineers and archi-
tects of essentially the same type and by the same methods as
they are already being turned out in large numbers elsewhere.
I say this in no disparagement of the work and value of our
sister institutions, which are effectively meeting great needs
of the country for men with this type of training. I say it only
to emphasize the unique responsibility which we have to per-
form a service in the field of technology, which is not already
being adequately performed and which can only be so per-
formed with the aid of facilities which we have or can acquire.

It is not difficult to discover those particular directions in
which the considerations of national need and of our facilities
show our particular opportunity, for our recent experiences
exhibit these features in striking manner.

Despite general unemployment, there is and always has
been an urgent call for men of exceptional qualifications of
character and training. With all the money which is being
spent on education, it has seemed unbelievable, but it is true,
that we simply do not know where to turn to find men whom
we can unhesitatingly recommend for positions which are
brought to our attention daily. This fact I consider to be the
most important indication as to the direction which our major
efforts should take.

The organization, environment and facilities of the Insti-
tute have proved themselves favorable for carrying on pioneer-
ing developments in applied science. Numerous examples
could be cited from past and present experience to demonstrate
the advantages in solving baffling technical problems of indus-
try through that type of co6perative effort by specialists in
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various fields which we have been developing, and which our
organization of plant and personnel makes possible to an
unusual degree. The fields represented and facilities available
cover a wider range than those to be found in any other organ-
ization, private or governmental, of which I have knowledge.

Experience has established the mutual value of that close
articulation of strong groups in pure science and engineering
which again are a distinctive feature of our Institution. These
groups stimulate and assist each other to an extent that I have
not seen equalled elsewhere. This is due in part, I believe, to
the close physical contact between the groups in our arrange-
ment of laboratories and also to the similarity of basic interests
and outlooks of the two groups.

From the very beginning of the Institute, there has been
a notable record of advisory, and often active service to local
and national governmental agencies. The contacts, thus
established, continually open up new opportunities for service
of this type.

All of these features are powerfully directed to our basic
objective as set forth in the charter, and in my judgment they
represent the lines of public service for whose effective develop-
ment we should exert every effort and subordinate every other
consideration. If this be true, then certain very definite con-
clusions follow as to our best procedure.

In the light of this analysis, the statements that we should
maintain a staff of high distinction, deal with students of
unusual promise and provide adequate facilities become more
than mere generalities, they become definite specifications,
as follows:

A. Selecting Students of Unusual Promise. We have seen
that the unique unsatisfied demand is not for more scien-
tifically and technically trained men, but for more such men of
exceptional value to industry and to the public generally. We
should, therefore, make the training of such men our primary
educational objective. The first step in doing so is wise selec-
tion of students. This selection should be governed not only
by the character of the applicants, but also with consideration
of our ability to handle them to best advantage.

We already have a high standard of admission on the basis
of scholarship, but I believe that we do not have an equally
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effective basis of selection on other grounds which are jointly
of equal importance in determining a youth's potentialities;
grounds such as adaptability, persistence, resourcefulness, co6p-
erativeness, high-mindedness, etc. These qualities are much
harder to evaluate than scholarship, exhibited by grades. No
group of men is wise enough to select such qualities infallibly.
Yet, I believe every one conversant with our affairs would
agree that we could do a better educational job on this material,
and we could turn out a product that would come closer to
meeting the most urgent need, men of exceptional value. I
would like to see the situation in which a diploma from the
Institute would be an unquestioned guarantee of exceptional
value.

Approaching this matter from the other angle, two requi-
sites to the most effective training of our students are: first,
that their number shall not exceed the maximum number which
can be handled most effectively within the limitations of our
staff and facilities and, second, that this number shall not
fluctuate so greatly as to prevent our maintaining a carefully
chosen and trained staff to handle them. Neither of these
requisites has been met in the past, for there have been times
when we were detrimentally overcrowded, and there have been
fluctuations which have required hasty and unsatisfactory
rearrangements in staff.

I believe that the key to the handling of these matters, so
as to produce the desired results, is the adoption of a policy of
stabilizing student enrolment at a figure shown, by careful
analysis, to be the most advantageous figure in the light of our
existing facilities of staff and equipment. This figure should be
subject to change from time to time, in accordance with chang-
ing conditions, but should always be determined with the
objective of turning out the very finest type of graduate in
goodly numbers, but subordinating numbers to quality. The
full value of the plan will be realized when the number of appli-
cants exceeds the number which should be admitted, for then
the selective process is most effective and the stimulating
reaction on those already admitted is powerful.

The proper procedure for administering such a plan for
stabilization and selection is fairly clear in principle but some-
what complicated in detail. I have appointed an excellent
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committee, headed by Dean Lobdell, to make a careful study
of our situation and present a plan for consideration by the
Faculty which, if approved by them, will then be submitted to
the Executive Committee. This study is well under way and
its general features, together with specific details of the first
steps to be taken, will undoubtedly come up for consideration
early in the current academic year.

B. Direct Contributions to "the advancement, development
and practical application of science." In introducing this sub-
ject I make what is perhaps a startling assertion, but it is one
which I believe to be demonstrable from a study of the facts.
The entire cost of the Massachusetts Institute of Technology,
in effort and in money, from its beginning, has been amply
justified by its direct contributions to public welfare, even if it
had never graduated a single student; reciprocally this cost
has also been amply justified by the results of its educational
program with students irrespective of the direct contributions of
its staff to public welfare. Thus there is a double justification.
I am firmly convinced, however, that neither of these aspects
of the fulfilment of our charter obligations is possible of best
fruition without the accompaniment of the other.

In my Report for 193 1-32 I stated my belief that an urgent
need of the Institute is additional endowment of $5,000,000,
to add effectiveness to our research program. After four years
of additional observation and study of our situation I still
stand by that statement, for I see specific directions in which
the income from such an endowment could be applied to carry
on pioneering developments which are now ready to go and
which give good promise of important public benefits in health,
in solution of serious industrial problems, in development of
new industries and in raising the standard of engineering art
and fundamental scientific knowledge. Furthermore, there is
every reason for believing that this opportunity will be a con-
tinually growing one. I can go into detail if this is desired,
though most of you are acquainted with at least some aspects
of the situation.

At the present time, however, I should like to present the
matter on a somewhat deeper and broader basis, that of the
advantages, in line with our charter, which would accrue from
an opportunity to pursue more vigorously our program of

_



REPORT OF THE PRESIDENT

creative work in all our fields, science, engineering, business
and engineering administration, and architecture, including
city planning. These advantages include not only the direct
public value of the creative work of the staff, but also the
educational value to our students of contact with and partici-
pation in such work.

Among the elements favorable to such a program are the
following: the educational program requires a staff which
includes experts in almost every aspect of science and engineer-
ing. Thus there is available for attack on any problem a cotip-
erating group with wider range of experience and approach than
can be found in any other organization of which I know.
Because of the teaching program, therefore, this framework of
a research organization is already provided. This fact, com-
bined with tax exemption, makes possible an extraordinary
output of research in proportion to overhead costs. We should
therefore be, and I believe we are, an exceptionally efficient
research organization. The nature and ideals of the Institute
insure that all such work will be carried on, to the best of our
ability, in the public interest. The character and assured
permanence of the Institute enable it to undertake pioneering
and long-range programs which show promise of ultimate pub-
lic benefit or industrial promise, but which are too long range
or embryonic or uncertain as to industrial value to be the
proper concern of industrial research laboratories. Here is one
of the fields in which the university laboratory has a unique
opportunity. To the extent that the staff is engaged upon
research, it maintains itself in a state of preparedness to reply
effectively to the requests for assistance to municipal, state and
federal agencies. These requests are well-nigh continuous and
their execution is a significant portion of the Institute's respon-
sibility. Reciprocally, a staff which is active and alert in hand-
ling the live problems of the technological professions is best
able to steer its students, as apprentices, into these professions.

So I maintain that an extension of our research program
is justified on the grounds of our charter obligations, of its
inherent public value, of the efficiency of its performance and
of its favorable reaction on our educational work.

In speaking of the reaction of research on our educational
work I would like to go one step further, I would like to see
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research actually made a more important feature of the stu-
dent's curriculum. At present it is a basic part of our program
of postgraduate training, and well approved as such. In our
undergraduate course of study it is generally involved only in
the senior thesis. It is true that relatively few colleges require
any undergraduate thesis at all, and to that extent we are
already in an advanced position. But the great pressure to
include in the curriculum everything that the young man ought
to know tends to crowd out the thesis through lack of time. I
believe that our educational effort would be more productive
of good results if we reversed this tendency, if we were more
willing frankly to admit that our students will still have many
things to learn after graduation, which they can learn while on
their jobs, and that we had better devote relatively more
effort in training them to handle with judgment, skill and
resourcefulness, situations typical of those to be met in high-
grade positions in their later careers. In other words, as stu-
dents mature under our tutelage, we should treat them less and
less as sponges or computing automatons and more as men
with a divine spark of creative genius which we try to discover
and fan into a flame.

I am, of course, using the word "research" in a broad
sense to signify any attack on a professional problem whose
handling calls forth creative effort, and not merely reproduc-
tion of some one else's procedure. In my experience as a
teacher, no other educational approach compares with this in
bringing out those qualities of interest, enthusiasm and inde-
pendence which we desire above all else to stimulate. To be
successful, however, it must be done well. It is not an approach
suited to mass production of graduates or to a mediocre group
of students. It requires extraordinary skill and resourcefulness
on the part of instructors, a resourcefulness that can only exist
if they themselves are active in developing the frontier ter-
ritory of their profession. It requires a larger staff and more
facilities than the mass production methods of classroom
instruction. But I believe that greater emphasis on it than we
give at present would pay large dividends on the extra effort
and expense involved, and that our charter and our unique
position invite us to undertake it.

There is urged, therefore, a more adequate development
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of our research program along lines that will increase the value
of the direct contributions of our staff, and that will permeate
down into the undergraduate years. In saying this I do not
lose sight of the need of improvement also in the instruction of
the lower years, where the pedagogical skill of the teacher must
be emphasized in a somewhat different form, and which we
should be able to handle without calling on you for help.

To summarize, therefore, I submit to you two recom-
mendations: (i) The adoption of a plan of stabilization of
enrolment, designed to improve the selection and the teaching
of our students; and (2) better development of our research
program, designed to improve the training of our students in
their upper years and to make more effective our "advance-
ment, development and practical application of science in con-
nection with arts, agriculture, manufactures and commerce."

If you approve these recommendations in principle, the
next question will be that of "ways and means." As to the
first, we can look to our committee headed by Dean Lobdell
to submit a plan which will be within our power to carry out.
As to the second, we need additional financial resources of con-
siderable magnitude to take the big step in advance, which I
believe we should take. An endowed research fund, as men-
tioned before, would be the ideal permanent solution. Tempo-
rary funds would afford a temporary solution. At present we
are enabled to make some real progress in the desired direction
through the generous contributions of our newly formed group
of Research Associates. We hope to increase considerably the
membership of this group and its chairman, Mr. Hayden, and
I will be grateful for any help that you can give us in securing
new contributing members, either individuals or organizations.

In conclusion, my personal message to you, at the conclu-
sion of five years of service in this Institution, is one of grati-
tude for your continual and unfailing encouragement and
support, and of appreciation of the splendid loyalty and ability
of our staff, among whom I would acknowledge particular
indebtedness to the two who are also members of this Corpora-
tion, our Vice-President and our Treasurer.

KARL T. COMPTON.

I _____ ·II _ _
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Dean of Students. Financial assistance to students
continues to be a major problem of this office, but there is
further evidence to confirm the opinion expressed a year ago
that the peak of the demand was reached in 1932-33. Both in
numbers of applications and amounts loaned there has been a
decline for the second successive year, and a rise in the ratio of
repayments to maturities.

During 1934-35, 520 students sought to borrow from the
Technology Loan Fund, as compared with 712 in 1933-34 and
744 in 1932-33. Of this year's requests, 402, or 77.3 per cent,
received favorable action, the amount loaned being $152,656.
The corresponding figures for the two preceding years were:
543, 76.3 per cent, and $202,905, in 1933-34; and 527, 70.8
per cent, and $203,780, in 1932-33.

The Fund has now completed the first half decade of
operation and, up to June 30, 1935, 1,334 individuals have
borrowed $792,016, of which amount $111,434 has already
been repaid. This latter figure represents 66 per cent of the
face value of the matured notes and contrasts with similar
ratios of 58 on June 30, 1934, and 48 on June 30, 1933. It
should also be noted that this year $14,498 of notes were paid
in advance of maturity, contrasted with $6,412 and $1,326
during the two preceding years.

Undergraduate scholarship awards numbered 423 and
amounted to $69,704, compared with 358 totalling $62,559
last year. Of this year's awards, 144 carrying stipends of
$26,550 went to entering freshmen, the corresponding figures
for 1933-34 being 69 and $18,900. The percentage of the
undergraduate body receiving scholarship aid during 1934-35
was 20.2, compared with 17.0 in 1933-34, 15.9 in 1932-33,
14.95 in 1931-32, 18.2 in 1930-31, and i5.8 in 1929-30.

Student employment conditions improved and 354 men
were placed by the Undergraduate Employment Bureau of
the Technology Christian Association to earn $34,I8o. This
compares with 235 earning $31,323 in 1933-34 and 181 earning
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$28,617 in 1932-33. Also, under the F.E.R.A. program of the
federal government, $17,828 was paid to 295 individuals.

For the first time in several years the dormitory system
operated to capacity during the first semester, with at times a
waiting list of nearly 6o, and with a maximum of but 18 vacan-
cies during the second semester. This situation was partially
accounted for by the conversion of more undergraduate space
to enlarge the Graduate House.

The organization of the commuting students, the "5.15
Club," has, during its second year, successfully promoted
several events of an All-Technology nature designed to bring
about a closer relationship between the three organized stu-
dent groups: Dormitories, Fraternities, and Commuters.
Largely through its influence the date and program of the All-
Technology Smoker was changed by the Institute Committee
so as to come on the day following the close of the Freshman
Camp. This event, to which the fathers of incoming students
were invited, together with the Open House, again held in the
spring under the management of the Combined Professional
Societies, served to acquaint parents, especially those residing
in the vicinity of Boston, with many of the features of Tech-
nology student life.

The average scholastic record of 604 men in 24 activity
groups was 3.35 in June of 1935; the corresponding averages
being 3.48 for 670 men in 25 activities in June of 1934, and
3.42 for 633 men in 26 activities in June of 1933. Fraternity
averages declined slightly, for the average of 582 men in June
of 1935 was 3.13, while 593 averaged 3.23 in June of 1934, and
598 averaged 3.14 in June of 1933.

Tech Show and the Musical Clubs again operated under
serious difficulties, due to a lack of student interest and financial
support. The four publications, on the other hand, conducted
their year's activities successfully in a journalistic sense, and
without financial loss. During the year, for the second time in
succession, the Tech Engineering News was awarded the Yale
Cup for publishing the best undergraduate engineering
magazine.

During the year two important improvements in the phys-
ical equipment for athletics came into use: the Barbour Field
House, dedicated in the autumn during the Field Day exer-
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cises, and the remeasured and marked rowing courses on the
Charles which were used for the first time in collegiate compe-
tition for the Compton Cup on April 27. The year also marked
the end of the existing system whereby some coaching salaries
have been met by the Corporation and some by undergraduate
funds. Now all have been included on the Institute's budget,
thus relieving a condition which had given occasional cause for
dissatisfaction.

Undergraduate athletics, both at Technology and through-
out the United States, however, suffered a heavy loss through
the death of Allan Winter Rowe, 'oi. The present system of
athletic management at the Institute, founded under the aus-
pices of the late Major Frank Harrison Briggs, '8i, was brought
to fulfillment very largely through the capable administrative
efforts of Dr. Rowe, who served as Secretary of the Advisory
Council on Athletics from June, 1914 until he died in Decem-
ber, 1934. His sympathetic understanding of undergraduates
and their problems is reflected in the immediate response by
hundreds of former students to the Advisory Council's request
for funds to have his portrait painted for presentation to the
Institute.

In conclusion it should be noted that the spring of 1935
saw undertaken the first intensive study of the problem of the
stabilization of the Institute's enrollment by a committee of
the Faculty. The objective is to formulate a plan whereby the
wide fluctuations, particularly in the numbers of freshmen,
which have occurred since the War may be minimized.

H. E. LOBDELL.

Dean of the Graduate School. The Graduate School
has completed another successful year viewed from the stand-
point of registration, quality of its students, and activities in
the various fields of research. The Committee on the Graduate
School, together with its Sub-Committees, has undertaken a
complete revision of its rules of procedure and the Faculty has
approved such changes as have necessitated a modification of
its rules. These changes have unified the general requirements
for the Doctor's degree throughout all departments; thus here-
after all Major examinations for the doctorate must be both
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written and oral and all reading tests in French and German
are to be conducted by the Department of Modern Languages.
Simplifications in procedure regarding Minors were also
adopted.

A new regulation which it is hoped will simplify the prepa-
ration of lists of candidates for graduation is the adoption of a
Degree List. This places the initiative and responsibility of
having his name presented to his Department Committee and
to the Committee on the Graduate School for consideration as
a candidate for a degree, on the student rather than on his
Department and the Secretary of the Faculty as heretofore.
This regulation went into effect last April but further experi-
ence is desirable before its merits can be fully judged.

Graduate scholarships and fellowships are awarded pri-
marily on the basis of scholarship. In the award of certain
funds, however, the financial need of the student is also given
weight; only those applicants who wish to be considered for
these scholarships are now required to present with their appli-
cation a supplementary statement giving confidential informa-
tion regarding their resources and financial needs. It may be
added that a very large proportion of the applications received
this last year were accompanied by such a statement.

Upon the Committee's recommendation the degrees of
Master of Science and Doctor of Science in Ceramics and in
Petroleum Engineering, respectively, have been added to those
now offered in the Department of Mining and Metallurgy.

The great success of the Graduate House established in
1933 justified its enlargement this past year so as to embrace
the complete group of dormitories adjacent to the President's
House. The House now has accommodations for 2o6 students.
Two additional attractive lounge and reading rooms have been
added on the first floor at the west end of the dormitory group,
one of which is named the Macomber Room, in honor of Mr.
John R. Macomber, a member of the Corporation. A beautiful
dining room known as the Fabyan Room, in honor of Mr.
Francis W. Fabyan of the Corporation, offers facilities for inti-
mate dinner gatherings. Were it possible to remodel a number
of double suites into single rooms, the desires of most graduate
students would be better met, particularly of those coming to
the Institute for the first time. Dr. Ashdown, the House
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Master, has shown great tact in handling the difficult problem
of the allotment of rooms to students who have never met
before coming to the Institute. The selection of a congenial
roommate is no small factor in determining not only a student's
enjoyment of his post-graduate period of study, but also the
success with which he is able to carry on his work.

The privilege of living in the Graduate House is fully
appreciated by the students. Besides providing attractive sur-
roundings, the Graduate House offers to its residents oppor-
tunities for numerous social gatherings, which have proved a
very pleasant feature of the house plan worked out by Dr.
Ashdown and his student committees. Four Sunday after-
noon teas and eighteen informal Wednesday evening dinners
were held during the winter, at which the students had an
opportunity to meet members of the Faculty and their guest
speakers, many of whom were of national prominence.

To indicate the cosmopolitan character of the group in
Graduate House it may be noted that 92 different colleges and
ten foreign countries were represented; 138 students held
degrees from institutions other than Technology. At the pres-
ent time every available room has been leased for the coming
year and there are 30 names on the waiting list.

The registration of the Graduate School was larger than
might have been expected under existing conditions, namely
500 (as of November i), a decrease of only three from the
preceding year. Three hundred and twenty-eight, or 65 per
cent of the students, had received their Bachelors' degrees from
other universities, colleges, or technical schools, before coming
to the Institute. A comparison of the past four years' registra-
tion is shown below:

'934 1933 1932 1931

Doctor of Philosophy ................... Io 94 84 66
Doctor of Science ................... 88 77 65 85
Doctor of Public Health ................ o o o 2
Master in Architecture ................. I6 1 9 12
Master of Science ................... .. 266 297 332 386
Special Graduate Students ............. 29 24 33 27

Total .......................... 500 503 523 578
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It is of interest to note that the number of students studying
for the doctorate has materially increased during these years;
the decrease in total registration is due wholly to students in
the Master's group.

The Graduate School included students from every state
in the Union, except South Carolina, West Virginia, South
Dakota, Idaho, Nevada, Utah, Wyoming, and from Hawaii
and from the following 33 foreign countries:

Argentine Republic Dutch West Indies Mexico
Austria Ecuador Newfoundland
Belgium England Norway
Bermuda France Panama
Brazil Germany Russia
British West Indies Holland Siam
Canada India South Africa
Chile Irak Switzerland
China Ireland Syria
Colombia Italy Turkey
Cuba Japan Venezuela

One-hundred and thirty-two American institutions and thirty-
five foreign schools were represented.

In December I934 and June 1935, i8o higher degrees were
conferred as follows:

Doctor of Philosophy....... 25
Doctor of Science.......... ii
Master of Science.......... I44

The scholarship budget for 1934-35 amounted to $92,750,
of which $15,500 was appropriated to meet the tuition of
members of the Staff and $25,000 to be awarded as special
half-tuition scholarships. Even with these liberal special appro-
priations, the number of applicants, 551, far exceeded the num-
ber of awards, 276. One hundred and fifty-three awards were
made to students working towards the Doctor's degree and 123
to those working towards the Master's degree. Eighty-four
members of the Staff pursuing graduate work received grants
in amounts to cover their tuition in whole or in part. This
group of graduate students has been steadily increasing, being
I8 per cent greater this year than last. Teaching fellowships
and assistantships are eagerly sought in all departments as
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affording the best means by which a student can partially
finance himself during his graduate study.

The total number of students receiving scholarship aid last
year was 55 per cent of the total registration in the Graduate
School, an increase of about 9 per cent over the preceding year.
Had it not been for the two above-mentioned special appro-
priations a very material decrease in registration would cer-
tainly have resulted. A study of the allotment of scholarships
shows that the distribution of awards between Institute and
non-Institute graduates was approximately proportional to
their respective number, the difference being slightly in favor
of Institute students, regarding whose scholastic standing there
could be no doubt. A further study of the June records shows
that in only two instances did a scholarship recipient fail to
make a satisfactory record. This is indicative of the careful
scrutiny given to scholastic standing of applicants by Depart-
ment Committees before making recommendations to the Com-
mittee on Awards.

The need for additional fellowships carrying stipends in
excess of tuition is urgent. The Scholarship Committee has con-
sidered the advisability of increasing the amount of certain
awards from current scholarship income at the expense of reduc-
ing the number, but with the pressing need of so many appli-
cants at the present time this has not seemed justified. If a
number of $i,ooo fellowships were available to applicants
throughout the country it would make possible registration in
the Graduate School of outstanding students in science and
engineering who, for financial reasons only, now find it necessary
to go elsewhere.

The fellowships provided this year by Mr. Redfield Proctor
and Mr. Alfred P. Sloan, Jr. were awarded to Mr. Norman
Levinson and Mr. Horace R. Byers, respectively. Mr. Levin-
son studied at Cambridge, England, completing there several
important papers on Mathematics. He received his Doctor's
degree from the Institute in June and under a National Research
Fellowship will work with Professor Einstein at Princeton this
coming year. Mr. Byers completed his work for the doctorate
in Meteorology and in recognition of his work on weather fore-
casting by air mass analysis methods has received the important
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appointment of associate meteorologist in the United States
Weather Bureau.

In certain departments, notably that of Chemical Engi-
neering, Organic Chemistry, and Physics, laboratory space
available for research will soon become inadequate if registra-
tion continues to increase at the present rate. Limitation will
then have to be placed on the number of students who can be
admitted to graduate work in these fields as the Graduate
School desires to maintain the policy of admitting students in
any department only so far as the department has adequate
staff and facilities for carrying on graduate work in a wholly
satisfactory manner. The Committee has welcomed the recent
appointment of a Faculty Committee to study the general
question of Stabilization of Enrollment.

H. M. GOODWIN.

The Registrar. The total registration last year decreased
to 2,507, a drop of 99, or 4 per cent, as compared with decreases
of 8 per cent and 11 per cent for the two preceding years.

The Freshmen Class increased 57, or 12 per cent, and it is
expected that there will be a similar increase for the year
1935-36. Two hundred and forty-nine secondary schools in
27 states and the District of Columbia were represented in the
Freshman Class, as well as io secondary schools in 7 foreign
countries. Massachusetts led the group with representation
from 83 schools. Fifty-four per cent of the students entering
from secondary schools were admitted without examinations,
as compared with 44 per cent in 1933 and 18 per cent in 1932.

The number of students who withdrew voluntarily during
the year was the smallest since 1928-29, and it was less than
50 per cent of the number in 1933-34.

The statistics for the year 1934-35 follow:

~;_I~ ~*Lel·YII~WIIII--- -- lll)_l~iUY
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All statistics on registration are as of November 1, 1934
All statistics on degrees are through June, 1935

TABLE 1
THE CORPS OF INSTRUCTORS

'22 '23 '24 '25 '26 '27 '28 '29 '30 '31 '32 '33 '34

Faculty Members of the Staff 174 175 17 179 185 199 215 220 240 253 242 235 245

Professors ....... . . 56 61 64 63 68 73 82 81 86 98 93 88 83
Associate Professors . . 40 43 42 49 55 58 61 59 63 68 60 57 69
Assistant Professors . . . . 48 46 51 53 51 58 64 71 80 79 81 80 82
Ex-Officio ....... . - - - - - - - 2 4 3 3 5 6
Instructors ....... . 30 25 17 14 11 10 8 7 7 5 5 5 5

Other Members of the Staff . 217 200 220 236 264 268 272 295 323 335 283 263 272

Instructors . . . . . . . 80 92 98 112 116 115 119 116 123 133 105 90 86
Teaching Fellows .... - - - - - - - - - 21 22 20
Assistants . . . . . . . . 87 60 59 53 63 55 53 68 70 96 45 43 70
Technical Assistants .. . - - - - - - - - - 28 31 28
Lecturers . . ...... 15 6 16 21 23 30 29 32 32 34 28 25 25
Research Associates . . . . 19 25 26 21 24 29 22 21 31 31 32 25 22
Research Assistants . . . . 16 17 21 29 38 39 49 58 65 36 20 21 18
Research Fellows (D.I.C.) - - - - - - - - 2 5 3 3 2
Research Fellows .... . - - - - - - - - - - 3 1
Special Investigator . ... - -

Total ......... 391 375 394 415 449 467 487 515 563 588 525 498 517

Other Members of the Faculty 16 16 15 17 14 13 11 14 15 15 17 25 26
Professors:Emeriti ... 8 8 7 7 6 6 4 4 6 7 13 21 23

Retired . . . 6 5 5 7 5 4 3 4 3 3 - - -
Non-Resident 2 3 3 3 3 3 4 6 6 5 4 4 3

TABLE 2
REGISTRATION SINCE THE FOUNDATION OF THE INSTITUTE

Year Number of Year Number of Year Number of
Students Students Students

1865-66 72 1889-90 909 1913-14 1,685
1866-67 137 1890-91 937 1914-15 1,816
1867-68 167 1891-92 1,011 1915-16 1,900
1868-69 172 1892-93 1,060 1916-17 1,957
1869-70 206 1893-94 1,157 1917-18 1,698
1870-71 224 1894-95 1,183 1918-19 1,819
1871-72 261 1895-96 1,187 1919-20 3,078
1872-73 348 1896-97 1,198 1920-21 3,436
1873-74 276 1897-98 1,198 1921-22 3,505
1874-75 248 1898-99 1,171 1922-23 3,180
1875-76 255 1899-00 1,178 1923-24 2,949
1876-77 215 1900-01 1,277 1924-25 2,938
1877-78 194 1901-02 1,415 1925-26 2,813
1878-79 188 1902-03 1,608 1926-27 2,671
1879-80 203 1903-04 1,528 1927-28 2,712
1880-81 253 1904-05 1,561 1928-29 2,868
1881-82 302 1905-06 1,466 1929-30 3,066
1882-83 368 1906-07 1,397 1930-31 3,209
1883-84 443 1907-08 1,415 1931-32 3,188
1884-85 579 1908-09 1,461 1932-33 2,831
1885-86 609 1909-10 1,479 1933-34 2,606
1886-87 637 1910-11 1,506 1934-35 2,507
1887-88 720 1911-12 1,559
1888-89 827 1912-13 1,611
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TABLE 4-B
CLASSIFICATION OF SPECIAL STUDENTS BY COURSES AND YEARS

(Included in Table 4-A)

YEAR <
COURSE _ P COURSE

O 0
1 2 3 4 G

I Civil Engineering .-........ 1 1 I
II Mechanical Engineering . - - - 4 3 7 II

III Mining Engineering and Metallurgy . 3.4 - - - - 3 3 III,
IV Architecture ........... . - 1 3 3 - *7 IV
IV Architecture (Fifth Year) . ...... - - - - - 3 IV (5th Yr.)

IV-B City Planning . ......... - - - 1 - 1 IV-B
V Chemistry . ........... 1 -- 1 1 4 7 V

VI Electrical Engineering ....... 2 1 1 1 2 7 VI
VII Biology and Public Health . - 2 4 1 5 12 VII

VIII Physics ... . . . . . . . . .. - - 1 - 2 3 VIII
IX-B General Engineering ......... - - 1 - - 1 IX-B

X Chemical Engineering ....... - - - - 4 4 X
X-A Chemical Engineering Practice. .. - - - - 1 1 X-A
XII Geology ...- 1 - 1 1 3 XII
XIII Naval Architecture and Marine Eng. - - 2 2 2 6 XIII

XV Business and Eng. Administration . - - 2 - - 2 XV
XVI Aeronautical Engineering .... - - - - 8 8 XVI

XVIII Mathematics . - - 1 - - 1 XVIII

Total ................ 3 5 16 014 36 77

*These totals do not include fifth year in Architecture.

TABLE 4-C
CLASSIFICATION OF FORMEB STUDENTS WHO RETURNED THIS YEAR*

(Included in Table 4-A)

YEAR
COURSE E E COURSE

O O
1 2 3 4 G E

I Civil Engineering ......... 1 1 1 1 3 7 I
II Mechanical Engineering . 3 3 2 2 7 17 II

III Mining Engineering and Metallurgy 1,2 1 - - - 2 3 IIIi,
3,4 - - 1 - 1 2 111,,4

Cer. - - - - 1 1 IIIo..
IV Architecture . . . . . . . . . . - - 1 - 3 4 IV

IV-A Architectural Engineering ..... - - - 1 1 2 IV-A
V Chemistry ............ 1 - 1 - 8 10 V

VI Electrical Engineering ....... - - 1 3 3 7 VI
VI-A Electrical Engineering, Cooiperative 1 - - - 1 2 VI-A
VI-C ElectricalEngineering,Communications - - 2 - - 2 VI-C

VII Biology and Public Health . . . . . - - 2 - - 2 VII
VIII Physics . . . . . . . . . . . . . I - - 1 1 3 VIIIVIII Physics.............. -- 1 1 VIIIIX-A General Science . . . . . . . ... - - - 1 - 1 IX-A

IX-B General Engineering . ....... - 2 2 2 - 6 IX-B
X Chemical Engineering . ...... 3 1 1 4 1 10 X

X-A Chemical Engineering Practice . .. - - - - 1 1 X-A
XII Geology ............. - 1 - - - 1 XII

XIII Naval Architecture & Marine Eng. . 1 - 3 - - 4 XIII
XIII-C Ship Operation .......... - - 1 - - 1 XIII-C

XIV Electrochemical Engineering . . . . - 1 - - - 1 XIV
XV Business and Eng. Administration . . 3 6 3 2 4 18 XV

XVI Aeronautical Engineering . 2 1 - 2 2 7 XVI
XVII Building Eng. and Construction . . . 1 -- 2 - - 3 XVII

XVIII Mathematics ........... - - 1 - - 1 XVIII
Unclassified . ........ . . - - 2 - - 2 Unc.

Total ................. 18 16 26 19 39 118

*Excluding 6 Special Students.

-"-" I-~'-"`^~'~---""""~""'~l""~l"~" ""'I~~-~' '~-'-~I-~ c^'~'' '~ '~Y-'-'^'~~~'
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TABLE 6
GEOGRAPHICAL CLASSIFICATION OF STUDENTS SINCE 1930

UNITaD STATES 1930 1931 1932 1933 1934

North Atlantic . . ....... Total 2,361 2,375 2,178 2,050 1,919

Connecticut . ........ . 76 81 72 69 76
Maine ............ 41 54 45 38 37
Massachusetts . . . . . . . . . 1,612 1,558 1,373 1,264 1,148
New Hampshire ........ 32 39 41 37 33
New Jersey. .......... 109 113 118 122 136
New York . . ........... 322 345 347 337 326
Pennsylvania . ......... 107 114 111 119 110
Rhode Island ........ . 43 54 55 49 36
Vermont . ........... . 19 17 16 15 17

South Atlantic ...... . Total 156 143 130 94 82

Delaware ........... 15 12 8 4 4
District of Columbia . .. ..... 46 43 53 35 32
Florida ............ . 11 10 6 3 3
Georgia . . ........... 5 4 2 1 2
Maryland . . . . . . . . . 19 22 19 14 19
North Carolina . . . . . . . . . 13 10 8 7 5
South Carolina . ........ 5 4 3 3 2
Virginia . .......... 33 27 27 24 12
West Virginia . ........ 9 11 4 3 3

South Central . ...... Total 86 81 52 45 51

Alabama ........... 6 11 7 4 2
Arkansas ............ 6 3 2 2 2
Kentucky . . . . . . . . . . . 13 12 10 7 9
Louisiana . . . . . . . . . 10 10 8 7 9
Mississippi . . . . . . . . . . 5 4 4 2 2
Tennessee . . . . . . . . . . . 11 11 5 8 7
Texas ............. 35 30 16 15 20

North Central ... . . . Total 302 286 250 226 238

Illinois. . ............ 83 64 58 54 66
Indiana ............ . 17 16 13 10 12
Iowa .............. .8 11 7 6 7
Kansas.. ........... .15 11 11 7 6
Michigan . . . . . . . . . . 43 27 28 19 21
Minnesota . . . . . . . . . . . 20 20 14 18 17
Missouri .......... . 36 37 37 34 33
Nebraska . .......... . 7 8 7 5 4
North Dakota ........ . 3 6 2 4 1
Ohio ............. . 58 66 58 55 52
South Dakota . ........ - - 2 - 1
Wisconsin ....... ... . .. 12 20 13 14 18

Western. . . . . ...... Total 103 109 78 74 90

Arizona ............ 3 4 1 2 2
California . ......... . 30 39 31 24 32
Colorado . .......... . . 22 18 11 11 15
Idaho ............. 2 3 2 2 1
Montana............ 8 6 4 3 3
Nevada ............ : 1 - - -
New Mexico .......... 2 1 - 4 4
Oklahoma ........... 8 7 7 7 6
Oregon ...................... 5 9 4 6 8
Utah ... ............. ... 3 1 4 4 1
Washington . . . . . . . . . . 18 19 13 11 18
Wyoming ........... 2 1 1 - -

Territories and Dependencies . Total 20 12 8 8 5

Alaska .......... ... 1 1 1 - -
CanalZone .......... -. 1 1 1
Hawaii ........... .. 4 5 4 4 3
Philippine Islands . . . . . . . 6 3 - 1
Porto Rico . ......... 8 2 2 2 2
Virgin Islands . ........ 1 - - - -

Total for United States ...... 3,028 3,006 2,696 2,497 2,385

_ _·__I~I ___I___ __ __I _II___ _·__ _·_I L



40 MASSACHUSETTS INSTITUTE OF TECHNOLOGY

TABLE 6 (Continued)

FOREIGN COUNTRIES

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

Argentine Republic . .......
Australia. ............
Austria . . . . . . . . . . . . .
Bahamas. ............
Belgium . . . . . . . . . . . . .
Bermuda. ............
Brazil . .. . . . . . . . . . . . .
British West Indies . .......
Canada . . . . . . . . . . . . .
Chile . . . . . . . . . . . . . .
China .............
Colombia . .. . ... ... . .
Costa Rica ...........
Cuba . . . . . . . . . . . . . .
Czechoslovakia . .........
Denmark ............
Dominican Republic . ......
Dutch East Indies ..
Ecuador . . . . . . . . . . . .
Egypt ..............
England .............
Esthonia . . . . . . . . . . . .
France . . . . . . . . . . . . .
Germany ............
Greece . . . . . . . . . . . . .
Guatemala . . . . . . . . . . .
Hungary ..
India . .............
Irak . . . . . . . . . . . . . .
Ireland . . . . . . . . . . . . .
Italy . .............
Japan ..............
Java. ..... . . ........
Lithuania . . . . . . . . . . . .
Manchukuo ...........
M exico . . . . . . . . . . . . .
Netherlands . . . . . . . . . . .
Newfoundland . . . . . . . . . .
Norway ............
Palestine . ...........
Panama ............ .
Peru . . . . . . . . . . . . . .
Poland . . . . . . . . . . . . .
Salvador . . . . . . . . . . . .
Scotland . . . . . . . . . . . .
Siam . . . . . . . . . . . . . .
South Africa, Union of ......
Spain . ............
Straits Settlements . . . . . . . .
Sweden . ............
Switzerland . ..........
Syria . .............
Turkey . ............
Union Socialistic Soviet Republie . .
Venezuela . ...........

Grand Total, United
States and Foreign .......

1930

181

1
1
1
1

2
1

32
1

24
6
2

10

1
1

1
2
7
1
5
7
1
1

12

1
2
6

1

13

2
3
7
1

2-2
4
3
6
1
2
1
2
1

2

3,209

1931

182

1
2
1

2

2
34

1
17
6
1

14
1
1

2
1
3

4
5

6
2
1

5

4
3
3
1
2
1
3
4
2

2
1

25

2

3,188

1932

135

1
2
1

3

1
26

1
16
5

9

1
1
1

1

4
2

1
6
3
1

4

6

2
3
3
2
1
1

1
4

2

20

2,831

1934

122

1933

109

1
1
1

1
1

1
31

1
12
5

8

131
2

3
1
1

3
1
2

212
121

1

2,606
2,507

3

3

2
1
2
2

24
1

28
3

7

1
1

3

2
2

6
2
1
1
7

5
1
1
1

1

2

3
1
1
1
1

-- - - - --- - I - -- ·
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WOMEN STUDENTS
TABLE 7

CLAssrIIED BYCOURSES AND YEARS

YEAR
COURSE Total

1 2 3 4 G

IV Architecture ........ 2 - 2 2 - 6
IV-A Architectural Engineering . . - 2 - - 2
IV-B City Planning ....... - - - 1 - 1

V Chemistry . ...... 3 2 1 - 4 10
VI-C Electrical Engineering

(Communications) . - - 1 - - 1
VII Biology and Public Health . - 1 2 1 4 8

VIII Physics . ......... 1 - - 1 8 5
IX-A General Science. .... .. - - - 1 - 1

X Chemical Engineering .. 1 - - 1 2
XII Geology . - 1 - - - 1
XVI Aeronautical Engineering . . 1 - - - 1

XVIII Mathematics . . ...... - - - 1 - 1
Unclassified . . . . . . . . - 1 - - - 1

Total ............ 7 6 8 7 12 40

TABLE 8
OLD AND NEW STUDENTS

Year 1929-30 1930-31 1931-32 1932-33 1933-34 1934-35

Students registered at end of last aca-
demic year (including specials). . . 1,861 1,938 1,949 1,866 1,748 1,568

Students who have previously attended
the Institute, but were not registered
at end of last academic year . .. 152 165 231 126 120 124

New students who entered by examina-
tion .............. 549 609 526 403 241 214

New students who entered without ex-
amination . .......... . - - - 89 187 253

New students who entered from other
colleges as candidates for degrees. . 434 421 395 289 266 302

New students (specials, not candidates
for degrees) .......... . 70 76 87 58 44 46

Total . ........... 3,066 3,209 3,188 2,831 2,606 2,507

TABLE 8-A
NEW STUDENTS ADMITTED BY EXAMINATION

Year of Entrance

Status of Admission
1930 1931 1932 1933 1934

Clear ........... 419 373 288 164 129
1 Condition . . . ....... 110 81 72 47 51
2 Conditions . . . . . . . . 57 48 31 24 24
3 Conditions . . . . . . . . 21 16 7 6 7
More than 3 Conditions. .. 2 8 5 - 3

Total . . . . . . . . . . 609 526 403 241 214

~'~-"---'-- ~----~----~I--u- rr-~^-"~~'~' I-'-~- 1"-~I'~~~;"~~^' I"l-~II"U""~""I"I"~-1--1_1 --- ------ i
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TABLE 9

LIST OF AMERICAN COLLEGES AND UNIVERSITIES, WITH NUMBER OF GRADUATES
ATTENDING THE INSTITUTE

College
Alabama Polytechnic Inst.
Alfred University . . .
Amherst College . . .
Armour Inst. of Tech..
Barnard College . . .
Bates College
Boston College ..
Boston University .
Bowdoin College . . .
Brown University . . .
California Inst. of Tech.
Carleton College . . .
Carnegie Inst. of Tech..
Case School of App. Sci..
Colby College
Colgate University .
College of City of N. Y.
College of Wooster. ..
Colorado College .
Cooper Union Inst.ofTech
Cornell University
Dartmouth College
Davidson College
De Pauw University .
Drexel Institute
Eastern Nazarene College
Franklin&Marshall Colleg
Georgia School of Tech..
Hampden-Sidney College
Harvard University .
Haverford College . . .
Hillsdale College . . .
Illinois College ..
Iowa State Col.ofA.&M.A
Johns Hopkins Univ.
Kenyon College .
Lafayette College . .
Lehigh University
Louisiana Poly. Inst.
Louisiana State Univ.
Loyola University .
Mass. Col. of Pharmacy
Mass. Inst. of Tech. .
Mass. State College
Miami University . . .
Middlebury College
Montana State College

College
Mount Holyoke College
Mich.Col.ofMining&Tech.
Miss. State College . .
Missouri Valley College.
New York University
Niagara University
North Dakota Agric.Col.
North Dakota State Col.
Northeastern University
Norwich University
Occidental College
Ohio State University .
Oregon State Agri. Col.
Parsons College ....
Pennsylvania State Col.
Poly. Inst. of Brooklyn
Pomona College . . .
Princeton University
Purdue University
Radcliffe College . . .
Rensselaer Poly. Inst. .
Rhode Island State Col.
Rice Institute
Rutgers University .
St. Olaf College . . . .
Simmons College . . .
Smith College
Southern Methodist Univ.
Stanford University
State Col. of Wash.
Stevens Inst. of Tech.
Swarthmore College
Temple University
Texas Tech. College .
Trinity College (Conn.)
Tufts College .....
Tulane University . . .
Union College
U. S. Military Academy
U. S. Naval Academy
University of Arizona .
University of California
University of Chicago
TTniversitv of Cincinnati
University of Colorado .
University of Dayton
University of Denver

College
University of Illinois . 8
University of Kansas . 2
University of Kentucky 2
University of Maine . . 8
University of Maryland 1
University of Michigan 1
University of Minnesota 2
University of Missouri . 1
University of Montana 2
Univ.of New Hampshire 1
Univ. of North Carolina 2
University of Notre Dame 3
University of Oregon . 3
Univ. of Pennsylvania . 6
University of Pittsburgh 2
University of Redlands 1
University of Richmond 2
University of Rochester 1
Univ. of Southern Calif. 1
Univ. of Tennessee . . 3
University of Texas .. 6
University of Toledo . 1
University of Utah .. 1
University of Vermont . 1
University of Virginia . 4
University of Washington 8
University of Wisconsin 2
Vassar College . . . . 1
Virginia Military Inst. . 2
Washington & Lee Univ. 2
Washington State Col. 4
Wellesley College . . . 2
Wesleyan College . . . 4
Willamette University . 2
Williams College . . . 6
Wittenberg College . 1
Worcester Poly. Inst. . 8
Yale University . . 9

Total ....... .... 585

Number of American Col-
leges Represented . . 132

Number of Foreign Col-
leges Represented(Not
listed) ...... 35
Total . .. . .. . 167

TABLE 10

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 . . . . . . . . . . . 27 20 2 5 54
Second year . . . . . . . . . . 9 28 6 12 55
Third year ........... - 8 6 20 34
Fourth year . . . . . . . . . . - 1 - 6 7
Graduate year . . . . . . . - - 3 149 152

Total . ........ . . . 36 57 17 192 302

Brown U versity ...

Montaa Stte Clleg
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DEGREES OF BACHELOR OF SCIENCE

5

- a?
o 1~
1861

187(
1871
1871
1873
1874
1871
187(
1877
187V
187f
188(
1881
188M
1883
1884
1881
188(
1887
188E
1885
1890
1891
1892
189.
1894
1891
189f
1897
1898
1899
1900
1901
1902

1904
1905
190I
1907
19081909
1910
1911
1912
1913
1914
1915
1916
1917
1918
1919
1920
1921
1922
1923
1924
1925
1926
1927
1928
1929
1930
1931
1932
1933
1934

11935

Total

0

i.?oaM.
M 0
0 C

0

SfiUUM
ýp

.,355

a?

0

1,362

S.m

0a.
0I

130

..
0

TABLE 13

ACCORDING TO OLASS IN Wmou THEY E E

be
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to

2,185

.a

0V

2,5901

.2i
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0 0
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0

-I

Si

0

;22 166 62
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a
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0
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212

AWARDED

Si

a
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14

*Prior to 1909 this Course was designated as Option 3 (Electrochemistry) of Course VIII.
tTwo received the degree in XIII-B in 1916 and three m 1917.tPrior to 1923 degrees were awarded in Architecture.
§Includes only June degrees awarded in Class 1935.
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TABLE 14
DEGREES OF MASTER OF SCIENCE AWARDED
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* Includes only June degrees.
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0
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0

i,
00

oil
41.0

1886 .
1887
1888
1889
1890
1891
1892
1893
1894
1895
1896
1897
1898
1899
1900
1901
1902
1903
1904
1905
1906
1907
1908
1909
1910
1911
1912
1913
1914
1915
1916
1917
1918
1919
1920
1921
1922
1923
1924
1925
1926
1927
1928
1929
1930
1931
1932
1933
1934.

*1935

Total

a
0

4
8
7
12
18
9
15
12
19
19
20
22
20
25
29
41
31
16
16
52
94

131
170
148
126
144
167
179
205
182
203
251
190
190
140

2,938

I ·
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TABLE 15
DEGREES AWARDED IN ARCHITECTURE AND CITY PLANNING

Bachelor of
Bachelor in Architecture in Master in

Year Architecture City Planning Architecture

1921 ........ ..- - 3
1922 ........ .. - - 2
1923 ........ .. - - 7
1924 ........ .. - - 8
1925 ........ .. - - 5
1926 ........ .. - - 9
1927 ........ - - 7
1928.......... - - 6
1929 ........ - - 9
1930 ........ - - 7
1931 ........ - - 9
1932 . . . ....... 11 -- 5
1933 . ....... 24 -- 7
1934 ........ 27 -
*1935 . ....... 15 3 2

Total..... 77 3 86

DEGREEB

Year 
Biology

1907.
1908.
1909.
1910.
1911.
1912.
1913.
1914.
1915.
1916.
1917.
1918.
1919.
1920.
1921.
1922.
1923.
1924.
1925.
1926.
1927.
1928.
1929.
1930.
1931.
1932.
1933.
1934.
*1935.

Total 20

TABLE 16
OF DOCTOR 

OF PHI 
Y

Chemistry

137
*Includes only June degrees.

Geology

25

Math
matic

16

Total

.. --- "-1-1-1·--~-1 --· II·-_-· ---·-~-YI-l-l ~I

v - ---- -- --

'"- I



MASSACHUSETTS INSTITUTE OF TECHNOLOGY

-11 Cl 1~ Ott03tOtO03Q4eO-

.0 l

CDOs3

b3-

0f,

.C)0 .

4-5W

W4

>

aca
z,|

!

°rir

0*w

03sm

03"

03i

.4i

0
to

1IIH1111111111111111111

I l lI I I I l l l l " l l-l, lll l

111111111 111111111 11111

' eq C ' t t 000 - e C 4' t D t o t 0 ' eq m c to
I l l eII I I I I II I l l l l l I c
IIll0 0 4III I Ill- 0- ll- 4 -

IIIIIIIIIIIIIIIIIIIIIIII •1

• • , o • . . . . . . . . . . . . . . . .

E-

00

eq

eq

03

ho

eq

co

to

&a

to14

19

(D

-- __ -·



REPORT OF THE PRESIDENT

TABLE 18
DEGREES OF DOCTOR OF PUBLIC HEALTH AWARDED

Year Number
1924 1
1927 1
1928 1
1930 1
Total 4

TABLE 19
DEGREES Or DocTOR oi ENGINEERING AWARDED (Discontinued after 1918)

Electrical Electrochemical
Year Engineering Engineering Total

1910 1 - 1
1914 1 - 1
1916 1 - 1
1917 - 1 1
Total 3 1 4

TABLE 20
SUMMARY OF DEGREES AWARDED (1868-1935)

Bachelor of Science ....................... 15,300
Bachelor in Architecture . .................. . 80
Master of Science ....................... 2,938
Master in Architecture ..................... 86
Doctor of Philosophy ................... ... 214
Doctor of Science ........................ 150
Doctor of Public Health ..................... 4
Doctor of Engineering (Discontinued after 1918) . ......... 4

Grand Total ........................ 18,776

J. C. MACKINNON.

Summer Session. The registration for the Summer Ses-
sion 1935 showed an increase for the first time since 1930. The
total registration was I,oo5, an increase of 79, or 9 per cent over
last year.

The program of subjects offered was again limited almost
entirely to the regularly scheduled subjects. As economic con-
ditions are improving, it would be advisable next year to
resume offering some special programs of subjects in both
science and engineering to supplement the regularly scheduled
subjects.

J. C. MACKINNON,
For the Committee on Summer Session.

---
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The Librarian. For the first time in many years the
home use of the Institute Library showed a falling-off. This
was, however, a decrease of but I12 per cent, and the total
circulation, 76,4o6, is still considerably higher than that of two
years ago. These figures refer, as in most college libraries, to
one- or two-week circulation. There might be mentioned, there-
fore, the fact that very nearly 15,000 volumes additional were
lent for overnight or week-end use. In the Eastman Library,
for example, overnight circulation is one-fourth larger than that
for one- or two-week periods. Circulation figures often reflect
changes in course enrollment, changes in teaching methods, or
changes in research projects. For example, although the Lind-
gren Library reported a drop in circulation there was a sizable
increase in the attendance of readers for the use of books in the
room, apparently due to changes of method in certain courses.

Alumni used the Library in increasing numbers; at the
Central Library 540 alumni registered as borrowers.

The addition to the Library of 8,859 volumes, about the
annual average, brought the total contents up to 304,856. A
careful count of the Lindgren Library showed a total of o10,718
volumes and 5,657 maps; this branch has therefore the second
largest book collection of the branch libraries, being exceeded
only by Walker Memorial Library with i 1,0ooo volumes.

In interlibrary loan we borrowed 248 volumes from other
libraries and lent i,oo8, of which 386 were lent to college, public
and government libraries, and 622 to the libraries of business
and industrial concerns. In order to recoup the Library for
expense incurred in borrowing material from outside libraries,
and in accordance with a vote of the Library Committee, a fee
of fifty cents per borrowing was charged, both to individual
borrowers and to departments.

The development of a method of binding periodicals in
strong paper covers, which can be done very cheaply by student
labor, enabled us to improve the condition of many periodical
files which would not otherwise have been bound. About 450
volumes, including over 300 volumes of the Official Gazette of
the U. S. Patent Office, were cared for in this manner.

The Eastman Librarian reports an increase in registration
of regular users from 667 to 790. One interesting fact is that
those registered from the three courses primarily served by the

i



REPORT OF THE PRESIDENT

library, namely Physics, Chemistry and Mathematics, are out-
numbered nearly one-third by those from other courses. This
library still suffers from the depression, since it has been neces-
sary to deprive the Eastman Librarian of her assistant, who
was transferred to the Central Library to reinforce the reduced
staff there. Under such conditions the Eastman Librarian
becomes a desk attendant merely, with scant opportunity for
bibliographical work, consultation with department staffs, or
other work of a constructive nature. When times are better
this condition should be remedied by the restoration of the
assistant.

The Vail Library suffered a serious loss by the resignation
of Mrs. Katharine Maynard, who through nine years of notable
accomplishment had brought the Vail librarianship to a high
standard and a remarkable volume of service. Her successor,
Mrs. Ruth McG. Lane, had been Mrs. Maynard's predecessor
in the same capacity and thus comes to the work with previous
knowledge of its problems.

The Civil Engineering-Economics Library experienced
added activity as a result of the transfer to it of many bound
periodical sets from the Central Library (which required the
provision of additional stacks) and because of more general
assignment of reading by professors in Economics and Course
XV subjects.

Continued helpful co6peration from the Undergraduate
Employment Bureau enabled us to obtain a higher grade of
student assistants than ever before, including additional help
from F.E.R.A. students on work that would otherwise have
been postponed for lack of funds.

The Library Committee for the year consisted of Professors
Lewis (chairman), Franklin, Sherwood, Crosby, Ingraham, and
R. R. Lawrence, and the Librarian ex officio. Effective work
was done by a sub-committee, consisting of Professors Sher-
wood and Franklin, in the consideration and recommendation
of budget needs. As one result of its investigations a larger sum
was appropriated for book purchase for next year, and the scale
of departmental allotments for books was revised upward.

The creation early in the year of a Corporation Visiting
Committee on the Library was welcome recognition of the
growing importance of the Library in the work of the Insti-

__I _ _·_··__I· _ _I_··__ ·_ · _^11_1 1· ___···11__ 1111 __ _ _·
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tute. The committee consists of Dr. Harlow Shapley (chair-
man), Walter Humphreys, '97, and Donald G. Robbins, '07.
The possibility of organizing a "Friends of the Institute Lib-
ary" group, similar to those that have proved helpful to other
university libraries, has already had consideration by the
committee.

For Alumni Reunion Day, June 3, the Reference Librarian
and her assistant prepared a record of books published by
alumni, 1930-35, which was issued as a printed booklet under
the title "A Technology Bookshelf" and presented to all
alumni attending. A list of new books and new editions by
members of the Instructing Staff during the same period was
prepared in typewritten form. A list "The Engineer's Contact
with Social Problems," prepared at the same time, was printed
in the Technology Review of July 1935.

The Institute Library took part in entertaining the national
Special Libraries Association, which met in Boston June 11-14.
About fifty delegates visited the Institute, were conducted
about the buildings by guides from the Library staff, and were
served tea in the Emma Rogers Room. At the opening session
in Boston the main address was delivered by Dr. Compton, its
title being "Government Participation in Scientific Work."
Papers were read at section meetings by the Librarian, by Mrs.
Lane and by Miss Hazen.

Most noteworthy among the gifts of the year was a col-
lection of 504 books on architectural subjects, presented to the
Architectural Library by Henry Forbes Bigelow of the Class
of i888.

From Charles F. Hopewell, '93, the Library received 244
books and bound volumes of journals, besides many unbound,
the greater part in the field of internal combustion engineering.

To Dr. A. E. Kennelly the Library is indebted for a copy of
the miniature book "Galileo a Madama Christina di Lorena,"
which attracted some public interest as the result of newspaper
publicity. Originally a letter written in i615, this miniature
was printed in Padua in 1896.

The regular gift of the publications of other universities,
institutions and societies, formerly received in exchange, has
been stopped in some instances because of the discontinuance
of the Institute's Contributions and Abstracts series in July 1932.
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The amount of loss is not serious, and we have met it in some
cases by special arrangements with individual departments for
the sending of their reprints. It suggests, however, the need
for a unified mechanism of exchange for the Institute as a
whole, the Library to be the designated depository of material
thus received.

One of the satisfactions of Institute Library work is to
hear frequently from alumni, directly or indirectly, words of
appreciation of the library service rendered them as students.
Expressions of appreciation from visiting scholars are frequent.
Nevertheless, no one is more keenly aware of the present imper-
fections of our service than the Librarian and staff, and no one
more anxious for its improvement. Every effort is made to
maintain our collections as complete as our means allow, and
to staff the libraries only with professionally trained, alert and
effective assistants. The assistance of the Library Committee
has been valuable and much is to be hoped for from the co6p-
eration of the Visiting Committee. A "Friends of the Institute
Library" group would be of invaluable aid. The current experi-
ence of other university libraries is a constant source of sugges-
tions for the more effective solving of our problems. Yet most
helpful of all would be constant, frank criticism from members
of the Instructing Staff, accompanied by constructive sug-
gestions. The Librarian asks especially for this kind of co6p-
eration during the coming year.

W. N. SEAVER.

Medical Director. The only general illness of the year
was an epidemic of German measles, which at one time reached
quite serious proportions, but was not as extensive as in some
other institutions. The cases were mild in nature and caused
only a comparatively short period of disability.

No new departures from the routine were instituted during
the year but the quality of the work was improved as far as
possible.

The following figures indicate the service rendered and
show the value of this health service to the great Technology
family:
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Daily Clinic Calls
July.......... 379 January..... 1,567
August ....... 353 February .... I,838
September .... 1,209 March...... 2,034
October ...... 3,321 April........ 1,972
November .... 1,295 May........ 1,657
December..... I,III June........ 508

I7,244

Number of men having defects - consequently
examined more than once .................. 71o

Infirmary Calls
Bed patients ........................ 326
Out-patients (after hours, Sundays and

holidays) ........................ 861
I,I87

19,141

Number surgical cases Out-Patient Department . 7,325
Number medical cases Out-Patient Department . 5,771
Contagious cases ................. ......... 138
Excuses for absence due to illness ............. 1,699
Physical examinations ....................... 2,311II

17,244
Number surgical cases infirmary .............. 73
Number medical cases infirmary .............. 253
Number days spent in infirmary .............. 1,573

There were 241 X-rays taken during the year 1934-35.
The average number of days lost per student this year

was 2Y5 days, as compared with an average of 212 days lost
in 1933-34.

Each undergraduate student must have a physical exam-
ination at the beginning of each academic year and no student
is allowed to enter athletics without a card showing that he has
passed his examination and is physically fit to enter competitive
sports. This also applies to Physical Training and Military
Science. Of 2,311 men examined 977 were found to have
physical defects of some sort, and of this group 710 were
reexamined and followed up so that measures would be taken
to correct these defects.

The Laboratory has had a very busy year, having done
blood counts, cultures and laboratory work on 8oi students.

_~ ~~_ I_ _ L ~_ _~_I _~I___IL_ _~~ __L~~~ ___ ~_1 ~
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The Dean's Office has been advised daily as to the health
of the student body and all absences have been carefully and
immediately checked up from a medical standpoint. The
parents of the boys who were ill were notified and kept advised
as to their condition.

Fewer calls were made in the Medical Department this
year - probably due to the fact that no influenza epidemic
appeared, as in previous years. Under our present system the
health of the student body medically and surgically has been
very satisfactorily controlled.

As soon as conditions warrant, it is my hope that the
Department may enlarge its scope by adding a Psychiatric
Department and a Dental Department. This has been pro-
visionally planned and is awaiting action. These additions
have been duly considered by the Visiting Committee.

I believe that the physical well-being of the men is well
cared for, but the mental and psychiatric phase of the work has
not been developed as it should be.

The Athletic Department has been most successful and
241 freshmen entered competitive sports, the remaining 265
men taking the required Physical Training in the gymnasium.
No casualties of a serious nature have been recorded in the
Athletic Department and the Physical Director and Coaches
have been very efficient and thorough in their work. It is
hoped that at some time a swimming tank may be added to the
equipment of the Athletic Department.

GEORGE W. MORSE, M.D.

Industrial Cooperation. The year has brought to the
Division of Industrial Co6peration a distinctly greater amount
of research and development work, and also a larger financial
return than for a considerable number of years.

More than ever before we have been able to discriminate
by rejecting problems which were of the nature of routine test-
ing, and confining ourselves to those problems which were of
a distinctly research type, or were of such a nature that the
experience of our staff or our unique equipment made it pos-
sible for us to carry out the work in a manner more satisfactory
than would have been possible in other institutions. This pro-

____ _I ·_ _ · ·111·__ _ ·__ _·II __1 ·I---·I·---1I-__- _1__ __· ·- 1-··1··11-1··-1 --
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cedure has now been followed for more than two years, and
appears to be working satisfactorily, both for us and for our
clients. In connection with this we have been able to direct a
very considerable number of worth-while investigations to the
commercial laboratories in our vicinity.

The diversity of subjects under investigation is greater
than before, and involves more departments than was the case
last year, some of the most important problems being carried
on in the departments of Metallurgy, Biology, Chemical Engi-
neering, Civil Engineering and Mechanical Engineering.

These problems include: an investigation of the corrosion
resistance of some alloy steels; studies of the condition neces-
sary for the preservation of food; causes of deterioration of
some foods under special conditions; the development and con-
trol of refrigerating units; the relative economy of different
types of fuels; the study of warp sizings for textiles; continu-
ation of the studies of the resistance of structures to earth-
quakes; the flow of metals at high temperatures; the develop-
ment of a number of new and interesting refractory substances,
and the water absorption of masonry. At the request of the
Mayor the staff of the Division is co6perating with the legal
department of the City of Boston in setting up a plan of reor-
ganization of its engineering and technical departments. As
has been the case for years, numerous minor tests and investiga-
tions have been carried on for the cities of Boston and Cambridge
and for the Commonwealth.

As many of the research problems involve work in several
departments, a regular procedure has now been established of
setting up a committee of Faculty members for the direction
and supervision of each important research, the actual research
workers being under their direction, and the whole project
being carried out through the Division for purposes of admin-
istration.

Much of the administrative work in connection with the
securing of patent protection on inventions, made by members
of the staff, and the possible commercial use of such inventions
is being conducted through the Division, subject to instructions
from the Patent Committee.

The employment situation among Technology alumni has
improved materially during the year, and the outlook for

-- - ---- -- L- I- _ -_~1 _ i
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the future is more encouraging than it has been for some time.
The number of graduates placed in educational and industrial
openings by the Placement Bureau during the last twelve
months was greater than during the previous year, and the
openings were on the average of higher quality than in recent
years.

The Placement Bureau's policy of recommending only a
few well-qualified candidates for each opening has been enthusi-
astically approved by employers and alumni, and apparently
this policy is responsible in some measure for the increased
number of calls from employers and more effective co6peration
from the alumni.

The Placement Bureau has now definitely extended its
work to cover close contacts with the graduating class, through
both the department placement officers and the students them-
selves. This establishes initial contacts which it is hoped will
persist as the seniors become seasoned alumni.

During the year many more employment managers and
personnel officers came to the Institute to interview students
than in any recent year. Most of these interviews were arranged
by the Placement Bureau through departmental placement
representatives. One tangible result of these activities and the
upturn in business is that at present less than io per cent of
the 1935 graduates are unemployed.

C. L. NORTON.

Society of Arts. The Popular Science lectures sponsored
by the Society of Arts during the year were of exceptional
interest. The appreciation of the public and of the preparatory
schools was indicated not only by a very large attendance,
exceeding on most occasions the capacity of the lecture hall,
but also by letters expressing deep appreciation of the oppor-
tunity afforded to see demonstrations of some of the most
recent developments in science and engineering. So great was
the demand for tickets for the Sunday lecture on High Speed
Motion Pictures that Professor Edgerton kindly repeated his
lecture in the evening to a capacity audience and the hall
could have been filled a third time by those unable to gain
admittance. Dr. Van de Graaff demonstrated, for the first
time before a public audience in this country, the transmutation

_ ~ __ I~·
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of one element into another. His high voltage generator also
aroused great interest.

The lectures offered during 1934-35 were as follows:

December 14, 15, i6.

January 11, 12, 13.

February 8, 9, Io.

March 8, 9, 1o.

SCIENCE AND SAILING YACHTS.
Illustrated by ship models, materials, slides, and
motion pictures of the America's Cup Races.
By George Owen, S.B., Professor of Naval
Architecture.
HIGH SPEED MOTION PICTURES.
Illustrated by experiments with the stroboscope
and high speed camera, and by motion pictures
of numerous phenomena recorded in less than
one hundred thousandth of a second.
By Harold E. Edgerton, Sc.D., Assistant Pro-
fessor of Electrical Measurements.
HEAT AND COLD PRODUCED AND CONTROLLED
BY RADIATION.
Illustrated by numerous experiments on radiation
phenomena, by solar engines and heaters and by
recent ascensions into the stratosphere.
By Gordon B. Wilkes, S.B., Professor of Heat
Engineering.
TRANSMUTATION OF ATOMS BY HIGH VOLTAGE
BOMBARDMENT.
With experiments showing the generation of high
voltages and illustrating the methods of disinte-
grating atoms and producing artificial radio-
activity.
By Robert J. Van de Graaff, Ph.D., Associate
Professor of Physics.

H. M. GOODWIN.
Secretary, Society of Arts.

Admissions. The Admissions Office embraces in its
activities both field and office work. The fieldwork began with
a tour by the Director among the universities of western
Canada, after preliminary visits in Wisconsin, Minnesota, and
North Dakota; and ended with visits in the states of Wash-
ington, Oregon, California, Nevada, Utah, and Colorado. The
objects of this tour were: to promote good will among sister
institutions; to explain to the boy of high school age the nature
of technical education, its prerequisites, and the occupations to
which it leads; to inform mature students of their opportunities
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to pursue advanced studies; and, beyond this, as social oppor-
tunities offered, to exchange ideas with faculty groups on some
of the recent developments in engineering education, drawing
upon observations of educational methods made in his travels
as well as his experience at the Institute. Everywhere in
Canada, as well as in the United States, administrative officers
of schools and colleges received the Director cordially, and
joined him in the discussion of questions of mutual interest.
In Canada, as in the United States, educators expressed appre-
ciation of the moving picture film of the Institute which illus-
trates its facilities for study. Everywhere Honorary Secre-
taries of the Institute, or other members of the alumni, helped
to arrange speaking programs in schools or colleges, and to make
appointments with prospective students or their parents.
According to a custom followed for some time, by arrangement
with Professor Locke, Alumni Secretary, the Director was the
luncheon or dinner guest of Technology clubs or groups of
alumni at several centers along his route.

The second part of the year's fieldwork was confined to
colleges and schools in New England, New York, New Jersey,
and Pennsylvania. Other members of the faculty visited local
schools, particularly in Massachusetts, and the Dean of Stu-
dents visited several educational institutions in Alabama,
Kentucky, Texas, and Louisiana at the time of the annual
meeting of the Association of Deans. During the year the
Director visited 43 colleges and universities, 63 secondary
schools, and 12 Technology clubs or groups.

The office work consists of correspondence of nation-wide,
and at times of world-wide, scope, relating to admissions or
courses of study, graduate and undergraduate; interviews with
prospective candidates for admission and their parents; the
sending out of application blanks and literature; and, with the
aid of a staff of technical examiners, the evaluation of credits
presented by students entering from other institutions. The
Admissions Office is the center of correspondence with our
Honorary Secretaries, of whom there are now over one hundred
in this country and Europe, performing various services for the
Institute and becoming every year more helpful in recruiting
its student body. The President's luncheon for Honorary
Secretaries and officers of Technology clubs at the time of
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Commencement provided an opportunity for consideration of
the best methods of selecting students for the Institute and
of making known its educational advantages.

During the year there has been no change in admission
methods from secondary schools - Examinations by College
Board, Plans A and B; the New York Regents System; the
Institute examinations in the fall; and the upper fifth plan of
admission without examinations, are all in force. The upper
fifth form of admission is growing in importance. The entrance
requirements are the same as for many years past, but the
latest catalogue announces definitely that Mechanical Drawing
will be accepted as an entrance elective - the result of mutually
beneficial conferences between the Institute and teachers of
Mechanical Drawing. The Department of Mathematics has
approved the new forms of College Board Entrance Examina-
tions in mathematics known as Alpha, Beta, and Gamma to
replace some of the older forms, and by personal interview has
encouraged several high-standing secondary schools to teach
more advanced mathematics than is expected of students who
comply with our usual entrance requirements in that branch
of study.

JAMES L. TRYON.

News Service. During the year the News Service has
extended its activities, particularly in the detailed form of pub-
licity which brings to families and friends in their home towns
the activities and scholastic honors of individual students of the
Institute. Last June, for the first time, the News Service under-
took the task of sending out individual news stories on the
graduation of outstanding students. This entailed the prepara-
tion of 361 statements, with photographs of most of the gradu-
ates concerned. The undertaking was made possible through
the co6peration of the Placement Bureau, which supplied
detailed information on the students, as well as their photo-
graphs.

Other news of students included individual home town
releases on every scholarship granted by the Institute. These
included 224 on the award of graduate scholarships, 185 on
competitive and regional scholarships and I40 on the regular
undergraduate awards. In addition 400o individual accounts
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were released for students on the Dean's List of Students
of High Scholastic Standing. Statements were issued on the
activities of individual students, the honors groups and the
status of the Technology Loan Fund. In this field alone the
News Service distributed more than 1,200 separate stories to
a total of approximately 134,000 words of copy.

News of the Institute, particularly regarding science and
research, continues to hold strong editorial interest nationally
and internationally, despite a general curtailment of news-
paper space resulting from economic conditions. Among valu-
able new outlets for our news were several in Canada, one in
particular being a news feature syndicate which distributes to
most of the large Canadian newspapers.

European publications, both newspapers and magazines,
are interested in Institute news as indicated by increasingly
frequent requests for special information and photographs.
All publications in this country and abroad are specially eager
to get the high-speed photographs of Dr. Edgerton and Mr.
Germeshausen. Their co6peration in supplying excellent
photographs has drawn favorable attention to the Institute
and no doubt has helped in suggesting industrial applications
of their method of photography.

One phase of our work which is of great value in the devel-
opment of public good will and individual editorial friendliness
is co6peration with various writers of special articles, editorials
and books. The Institute is more and more coming to be looked
upon as a source to which writers may come for information
with the assurance they will receive friendly co6peration.
Needless to say this very valuable work could not go on with-
out the assistance of various members of the staff Who willingly
give of their time and experience. Their assistance may be
looked upon as means of encouraging accurate popular writing,
and a most valuable service in interpreting science and engi-
neering to the public.

Under the agreement with the Technology Review, the
News Service has co6perated in supplying news to the Institute
Gazette Section of the magazine.

Last winter, for the third year, the News Service with the
co6peration of members of the staff offered high and prepara-
tory school students a series of six Saturday Afternoon Science
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and Engineering Exhibits. Departments co6perating were
Electrical, Chemical, Aeronautical, Civil, Mining, Mechanical,
Naval Architecture and Marine Engineering, Biology and
Public Health, Chemistry, Physics, and Geology. To these
exhibits sixty-nine high and preparatory schools sent I,I86
students, many of whom came to all exhibits. During the series
four applications for admission to the Institute were received.
The total cost of the series was $79.09.

For several years the News Service has been making a col-
lection of biographical material on members of the faculty and
the officers of administration. Much of this material has been
developed in the form of biographical sketches which are prov-
ing useful in many ways, particularly in publicity in connection
with visits of the staff to other cities for lectures or professional
society meetings.

Since last spring the News Service has had charge of the
distribution of the films produced by the Division of Visual
Education. These are the series of animated studies of the
behavior of traveling electrical waves, and the graphic study
of machine operations. No attempt has been made to promote
the films on a large scale, for the interest aroused by news
announcements of their completion has brought requests for
showings in many parts of the country and several from abroad.
Aside from frequent showings in other educational institutions
and before professional or technical groups, the films have been
in demand for lay groups. The study of machine operations
has been particularly suitable for this purpose and it has been
seen by thousands of men in the Citizens Conservation Corps
camps of the South.

JOHN J. ROWLANDS.

SCHOOL OF ENGINEERING

Aeronautical Engineering. The curriculum has been
modified by reducing the language requirement from French
and German to French or German. The student is expected to
acquire a reading knowledge of that language which he did not
offer at entrance. It is believed that aeronautical literature is
now preponderantly in English, a condition that did not obtain
a few years ago.
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Applications for admission to the course continue to
exceed the allowed thirty but it is not recommended that the
numbers be increased, in view of the large number of aero-
nautical engineers being turned out annually by other insti-
tutions. While the industry is growing, it has never been able
to employ the annual output of the schools. On the other hand,
our graduates continue to be in demand. This year practically
the entire graduating class has found employment directly in
the aviation industry or in allied fields dealing with aerody-
namics and light construction.

Our graduates have the advantage of a basic training in
mechanical engineering, but also benefit from the fact that the
course was the first established in this country. As a result,
practically all of the important airplane and engine manufac-
turing plants have Institute graduates in key positions. A
similar condition obtains in the engineering side of the Army,
Navy, and Department of Commerce.

The Federal Aviation Commission of five men appointed
by the President, in accordance with an act of Congress, to
recommend national policy as to commercial and national
defence aviation included Professor Hunsaker and Non-
Resident Professor Warner of this course. Professors C. F.
Taylor and 0. C. Koppen were called before this Commission
as experts to survey their special fields.

During the year, various members of the staff co6iperated
with units of the industry as consultants, participated in the
meetings of the professional societies and generally improved
our contacts with this rapidly developing industry. At the
annual meeting of the Institute of the Aeronautical Sciences,
Professors Taylor, Smith, Koppen, Draper, and Markham
presented papers.

Professor Ober reported his aerodynamic tests of the Bur-
lington Zephyr train, Professor Koppen his work on airplane
control near the stall, and Professor Draper his method for the
determination of the dynamic characteristics of instruments.

During the year the 7 /2-foot wind tunnel, which has been
reserved for air flow research projects, was re~quipped with a
six-component balance, and generally overhauled to make it
available for testing airplane models. Airplane design is chang-
ing so rapidly that only by close co6peration in the solution of
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day-to-day problems can our staff keep abreast of current devel-
opments. Response of the industry to the availability of the
wind tunnel has been gratifying in that models of several pro-
jected designs have been submitted for aerodynamic analysis,
giving our staff first-hand knowledge of next year's designs and
relieving our budget substantially.

As soon as possible, we should construct a new wind
tunnel, as the present equipment is becoming inadequate
accurately to predict the aerodynamic characteristics of mod-
ern fast airplanes. When the tunnel was built, 5o-foot airplanes
flew at 125 miles per hour. We now have ioo-foot airplanes
flying 250 miles per hour.

During the year, Professor Draper has conducted a
research on engine and propeller vibration for the Navy Depart-
ment, Professor Koppen has developed new apparatus for
determining the stability characteristics of airplanes by means
of model tests, and Professors Ober and Markham have con-
ducted a wind tunnel examination of cascade interference in
co6peration with the Harvard Engineering School.

It is believed that many aeronautical engineers qualify as
airplane pilots but practical flight training must be obtained at
a regular flying school or with the Army or Navy reserve organ-
izations. However, our students get little or no flying experi-
ence before graduation. In order to give them a better appre-
ciation of the control problems involved in design, each member
of last year's senior class was given I•4 hours of flying at the
Boston Airport. The expense for this special instruction was
provided by a special vote of the Corporation. The results
were highly successful, and it is recommended that the practice
be continued.

Work on fundamental aspects of aviation engines was
marked by the successful completion of several research prob-
lems on detonation, combustion, vibration, etc., which are
reported under Mechanical Engineering. The Automotive
Laboratory is used by students and staff of both courses.

Structural research during the past year was confined to
problems on stressed-skin structures and the first series of
bending tests on 4o-inch diameter aluminum alloy cylinders
was completed. Compression tests were made on a number of
panels of aluminum alloy and stainless steel, some of the latter
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having been furnished by the Army Air Corps. Work has been
done to develop a test frame for determining allowable stresses
on curved sheets in shear.

Data from aircraft structural tests made during the past
five years have been compiled in a report circulated to support-
ing manufacturers and government agencies.

Structures courses have been modified but slightly during
the past year, but students are urged to supplement structures
courses by courses in Vibration and Metallurgy to obtain a
broader view of the fundamental problems of design.

Special lectures were given by W. Starling Burgess on the
principles of design of yachts and aircraft, by Igor Sikorsky on
flying boats and by Non-Resident Professor E. P. Warner on
air transportation.

J. C. HUNSAKER.

Building Engineering and Construction. The con-
tinued stagnation of the building industry which has seriously
affected all branches of construction has made itself felt both
in decreased enrollment and employment. The widespread
unemployment in the industry together with lack of oppor-
tunity has made building construction unattractive and regis-
tration has dropped sharply. Employment of graduates has
been difficult but has shown some improvement in the last year.
Placement in temporary or permanent positions during the
depression years is approximately as follows:

ioo% of the Class of 1932
90o% of the Class of 1933
75% of the Class of 1934
6o% of the Class of 1935

No substantial changes in the course schedule have been
deemed necessary during the past year. The study of special
problems of importance to the industry has been continued.
Professor Tucker has developed his investigation of low cost
housing and has reached the conclusion that no materials or
methods of construction, in prefabrication or otherwise, have
as yet been able to reduce the cost of housing below that which
has heretofore prevailed. The wooden house continues to be
the cheapest house that can be built. Nevertheless, it can be
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shown that existing costs of building can be reduced by 30 to
40 per cent by resort to quantity building of entire communi-
ties of homes, with a standardized shop practice. This calls,
however, for a revision of hitherto accepted procedure in plan-
ning, construction and financing and, while it would be of the
greatest social consequence and would supply homes for many
millions of people who cannot now afford to purchase a home,
the economic effect upon existing property presents a serious
obstacle to the adoption of the plan.

Professor Voss has carried on his work on the Perme-
ability of Brick Masonry Walls and has succeeded in obtain-
ing somewhat greater support for his study for the coming
year than before. The work is being done under the Division
of Industrial Co6peration. In June he addressed the members
of the National Lime Association, assembled in convention at
Hot Springs, Virginia, on "Research and the Lime Industry."
The direct result was the establishment by the National Lime
Association of a $i,ooo Fellowship for the coming year. This
has been awarded to Mr. Howard R. Staley, who will be
research and laboratory assistant to Professor Voss and will
do graduate work leading to a Master's degree. This work
has now been carried on for four years. The program of study
for the coming year involves:

"Effect of Amount and Time of Movement on Bond"
"Study of Volume Change of Brick and Mortars"

and "An X-Ray Study of Brick, Lime, Cement and 'Bond
Layer' Compounds."

Ross F. TUCKER.

Business and Engineering Administration. In addi-
tion to their normal teaching activities, the members of the
Department have directed their energies primarily toward
the further improvement of texts used in courses offered by
the Department.

Professor Elder has published a new book on industrial
marketing. Professors Porter and Fiske have published a text
in accounting, as well as a class edition of problems in cost
accounting. Under the chairmanship of Professor Fernstrom,
a committee including Professors Elder, Fiske, Schaefer, and
Professor Thresher of the Department of Economics and Social
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Science will publish in October a new book on business organ-
ization and management. Professor Fiske has also collaborated
with the Department of Economics and Social Science in the
joint preparation of the new class edition of a text in economics.
Professor Raymond has prepared a new class edition of his
work on industrial theses methods. Professor Schell will pub-
lish in December a general reference book for graduate use in
business administration.

The third stage in the development of the senior co6r-
dinative subject Industrial Problems was effected by a change
in curriculum, making this a required subject for all seniors
and graduate students. The organization of the course took
the form of a comprehensive examination, extending through-
out the second term. Class work was jointly conducted by
seven members of the Department and one member of the
Department of Economics and Social Science. Collaboration
of business executives in the conduct of the course, which was
undertaken experimentally, will be amplified in subsequent
sessions of the subject.

The redesign of the Industrial Practice Group, permitting
the extensive use of technical electives, has proved of interest
to a considerable number of students. At present there are
in this group students with specific interests in the fields of air
conditioning, textiles, aeronautics and automotive engineering.

Continuing realization of the importance of research work
in the development of imagination and initiative has prompted
the increase in time allotted to theses and its extension from
the second into the first term of the senior year. Other cur-
ricular changes have been generally directed to the introduc-
tion of enlarged elective privileges and further emphasis upon
fundamental subjects in scientific and engineering areas.

During the fall, a joint committee composed of the junior
instructors in the Departments of Business and Engineering
Administration and Economics and Social Science was
appointed to make an investigation of objectives, teaching
method, and scholastic standards employed in the organiza-
tion and presentation of business and economic subjects in the
Course XV curriculum, and to report upon opportunities for
improvement which the survey revealed. The committee's
report, which was based upon an analytic study of past records
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as well as conferences with senior members of both depart-
ments and deans of business administration at Dartmouth,
Yale and Carnegie Institute of Technology, served effectively
to allay any tendency toward departmental complacency.
Many of the recommendations of this committee have been
incorporated into future operating policy.

A pleasant event of the year was the dedication, in Ware
Hall, of the Francis Wright Fabyan and John Russell Macom-
ber Rooms. These rooms, while available for use by the grad-
uate student body, were designed to be of specific use to the
Honorary Sponsorship Group of the Department, for purposes
of weekly dinner and discussion meetings with distinguished
administrators. The experience of the year has more than
justified the care and thought which were expended on matters
of arrangement and interior decoration.

The Third European Industrial Tour, sponsored by the
Thorne-Loomis Foundation, offered opportunity during the
summer for twenty-six students to visit ten European coun-
tries, fifteen principal cities, and a variety of industries and
points of historical and cultural interest. The group included
six students from other departments of the Institute, as well as
representatives of Harvard, Yale and Princeton. The itinerary
included the Scandinavian countries for the first time, where
Technology alumni and friends extended a most hospitable
welcome. The Department is indeed indebted to the Thorne-
Loomis Foundation for their continued generosity in making
these opportunities for foreign travel available to our students.

The fourth and fifth Industrial Addresses were presented
during the year by Edmund C. Mayo, President of the Gorham
Manufacturing Company, and Harry Arthur Hopf, head of
H. A. Hopf & Co., Inc. Mr. Mayo described the "Yardsticks
Useful During Initial Period of Remedial Plant Management."
Mr. Hopf related "Experiences in Management Engineering."

On December 31 the Department, in conjunction with the
Department of Economics and Social Science, conducted the
Fourth Annual Business Conference for the benefit of graduates
in New England. The general topic of the conference was
"Changing Attitudes of Business," the guest speaker being
Henry I. Harriman, President of the Chamber of Commerce
of the United States of America.
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The fine spirit of co6peration shown by executives in
addressing students and in leading group discussions has been
a great source of gratification. The year has brought contribu-
tions of this nature from thirty-five industrial administrators,
including twenty-three chairmen of boards, presidents or vice-
presidents. This close personal contact with men of high admin-
istrative proficiency has been of great assistance to the Depart-
ment, and is sincerely appreciated.

During the summer, the Department was represented at
the Sixth International Congress for Scientific Management in
London, where Professor Schell presented a paper outlining a
special program of training for higher administrative positions
which has been the result of departmental experiments con-
ducted during the past few years.

The Department expresses its appreciation to the mem-
bers of its Visiting and Advisory Committees for their generous
co6peration and assistance.

ERWIN H. SCHELL.

Chemical Engineering. The staff has been augmented
this year by the return of Professor Weber from a year's study
in Switzerland, and by the appointment of the new department
head. Student registration has increased, the tendency being
particularly notable in the graduate group.

Efforts have been directed towards a critical analysis of
the Department's activities as a basis for determining future
policies. Frequent conferences of the entire staff, a compre-
hensive discussion with the Visiting Committee and the active
co6peration of alumni in a departmental meeting on Alumni
Day have contributed greatly to this program.

The senior Honors Group experiment, now in its second
year, has been somewhat modified in the light of experience,
and shows promise of becoming a permanent feature of the
curriculum. It is felt that the nine men of this year's Honors
Group profited by the opportunity thus afforded to develop
a more adequate appreciation of their professional work and
an added measure of initiative and resourcefulness. The under-
graduate curriculum has otherwise undergone only minor
modification. The Department is offering a new course in
Industrial Chemistry for Mechanical Engineers.

____ ill __···_IX_·_~l_··_·__·_·_·I___· __·_I_ IIll-ill· ---L-_--.l·- -··-~-I-· II·-·-ULICUI-I---·~-



MASSACHUSETTS INSTITUTE OF TECHNOLOGY

The School of Chemical Engineering Practice has profited
from increased contact with the staff at Cambridge, and the
year's work has shown a gratifying improvement in calibre
and scope. Professor Cooper, Director of the Bangor Station,
spent the second term in instructional work at Cambridge as
a part of this program for closer association of the School with
the resident staff. It is our opinion that this School, unique in
its policy and operation, is almost ideally adapted for graduate
instruction in the application of chemical engineering, and
warrants continued efforts to realize its further potentialities.

Special activities included a symposium on Distillation,
under the auspices of the American Chemical Society, held at
the Institute under the chairmanship of Professor Adams dur-
ing the Christmas vacation, which attracted papers and an
audience from all over the country. During the year a number
of prominent engineers spoke before graduate students on
problems, both technical and otherwise, illustrative of those
commonly encountered in the practice of the profession. The
success of these talks indicates that they should be continued
and expanded.

This year witnessed final liquidation of the staff and
activities of the Research Laboratory of Applied Chemistry,
an organization which for a quarter of a century had served
with remarkable success as a training school in industrial
research, and had contributed much to the development of
applied chemistry. Furthermore, this Laboratory had co6p-
erated effectively with the Department in carrying part of the
graduate teaching load by giving subjects in which its members
specialized. Filling the gap thus created will prove difficult.

The research work of previous years on the properties of
hydrocarbons has been utilized in the study of a large-scale
petroleum rectifying unit handling a complex hydrocarbon
mixture. Other work on rectification has involved both the-
oretical and experimental investigations of plate column oper-
ation at high capacities where entrainment occurs.

The general program for investigating the behavior of
emulsoidal solutions led into a study of the related problems
of the viscosity characteristics and the gelation of suspensions,
particularly of clays. The work is being conducted in con-
nection with a study of the flow of such suspensions in drilling
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wells in an effort to develop and improve the technique of
chemical control of the physical properties of the drilling fluids.
By-products of the investigation are already throwing light
on the behavior of clays in such important matters as decolor-
ization by adsorption filtration. This program may well result
in valuable contributions to our knowledge of such phenomena.
Another feature of the general program on colloids has been
studies of the setting of cement, carried out in collaboration
with research in the Civil Engineering Department.

The nature and properties of natural and vulcanized rub-
ber latex have been studied, particularly as they cast light on
the mechanism of vulcanization of latex. Various derivatives
of rubber, such as the chlorinated and oxygenated products,
are being prepared in an effort to use rubber as a starting
material in the synthesis of other high molecular weight deriva-
tives of unique properties. The facilities of the high pressure
laboratory have been utilized largely for synthesis of organic
materials from gases at high pressure.

Radiation measurements have been extended to cover
additional gases at high temperature, and the mechanism of
combustion of solids has been clarified by delicate sampling
and microanalysis of gases in the film surrounding a burning
particle. Continuing work on so-called "eddy diffusion"
through fluids in turbulent motion has contributed signifi-
cantly to our knowledge of absorption and related phenomena.

The death of Arthur D. Little, whose advice and co6ip-
eration contributed much to the development of chemical
engineering at the Institute and to the chemical industry
generally, represents a real loss to the Department. Dr. Little
was instrumental in spreading the Institute's teaching policies
to other professional schools, and the founding of our graduate
School of Chemical Engineering Practice was largely due to
his efforts.

WALTER G. WHITMAN.

Civil and Sanitary Engineering. The most significant
addition to the work of the Department during the year was
the extension of its research activity by the development,
under Professor R. W. Carlson, of a laboratory for the investi-
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gation of the phenomena which occur during the hydration of
cement in concrete. An extension of the concrete laboratory
was donated by Dewey & Almy Chemical Company; this
included rooms with temperature and humidity control. Appa-
ratus was installed for the measurement of heat of hydration,
shrinkage and permeability. The General Electric Company
contributed part of this equipment. While sufficient develop-
ment was carried out to afford means of studying several
significant problems, it is proposed to increase the laboratory
space and to procure apparatus which will make it possible to
extend this research program. The problems under investiga-
tion during the year were: the shrinkage of concrete, and its
basic causes; effect on shrinkage of (i) kind and size of aggre-
gate, (2) composition and fineness of cement, (3) admixtures of
various types, and (4) protective coatings. Through co6pera-
tion with other departments a logical, though not complete
picture of the mechanics of hydration was obtained; the nature
and importance of silica gel was disclosed. Professor Carlson
published during the year several papers based on the work
done in this laboratory. He will be on leave of absence at the
University of California during the coming year.

Mr. Ruge has extended his preliminary study of the effect
of earthquakes on elevated water tank structures and of quake-
resistant tank tower design. Most of the year has been spent
in designing and constructing a new shaking table which is
intended to produce any arbitrary horizontal motions with an
accuracy suitable for quantitative model study. The Asso-
ciated Factory Mutual Fire Insurance Companies has shared
some of the cost of the new shaking table, and the remainder
was provided from the Whitney Fund. The Chicago Bridge
& Iron Works and the Pittsburgh-Des Moines Steel Company
have recently appropriated funds for extending research on
water tank design for seismic regions to be carried on as soon
as the new shaking table has been completed.

Professor Camp has continued his experimental studies
of water filtration at the water purification plant of the City
of Providence. Additional studies, leading to the development
of a basis for estimating the removal of suspended solids from
water and sewage by settling, were made with a view particu-
larly to the development of practical methods of measuring

I
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suspended particles in water and sewage which is being clarified.
The report on plumbing research, dealing with the hydraulics
of water closet bowls and flushing devices, which has been in
progress for the past few years, is complete and arrangements
have been made with the Massachusetts State Association of
Master Plumbers, who co6perated in this undertaking, for its
publication.

The River Hydraulic Laboratory has undertaken a model
study of the Cape Cod Canal for, and in co6peration with, the
United States Corps of Engineers. Models of two portions of
the canal have been constructed in one of the Institute build-
ings and model studies have been carried on during the year
under the general direction of Professor Reynolds. The pur-
pose of the study is to determine data for design in widening
and deepening the canal, to investigate tidal effects and their
control and the mean low water profile of the proposed canal.

The principal projects undertaken in the field of Soil
Mechanics, under Dr. Gilboy, were: a study of the deforma-
tions of sand under three-dimensional stresses; model tests on
seepage through a dam on a pervious foundation; model tests
on seepage into isolated wells; development of original methods
for design of embankments on yielding foundations; study of a
mechanical analogy to the classical earth-pressure problem;
study of stress distribution under footings by actual measure-
ments and by photoelasticity. Improved devices have been
developed for consolidation tests, for friction tests, and for
measuring the seepage characteristics of pervious foundations.

Dr. Wilbur has completed the development of a method
of successive elimination of unknowns in the analytical solution
of indeterminate structures by the slope deflection method.
A substantial gift by Sir Douglas Alexander for the construc-
tion of a simultaneous equation machine has been partially
expended under the direction of Dr. Wilbur, who has been
supervising the construction of this apparatus which is about
half completed. The solution of as many as nine simultaneous
equations may be made with this calculating machine.

A complete survey and readjustment of the rowing courses
on the Charles River Basin were made by Professor Babcock
for the Technology and Harvard Athletic Associations. This
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was made necessary by the changes in the shore line on the
Boston side of the Basin.

Professor Spofford returned, after a year's leave of absence,
and reassumed the direction of the structural division. He
offered a new graduate course, "Professional Practice in Civil
Engineering."

Professor Breed has served on an advisory committee to
Mayor Mansfield of Boston on co6rdination and reorganization
of the public works activities of the city. He has also served
the State Department of Public Works as consultant in charge
of a comprehensive investigation of the causes of defects which
have appeared in the new concrete highway from Boston to
Worcester.

For the first time in thirty years the Department has
suffered the loss, through death, of any of its staff. On Janu-
ary lo, Professor George L. Hosmer died; his death was fol-
lowed, on February 26, by that of Professor Emeritus Dwight
Porter, and on May i i by that of Professor Emeritus Alfred
E. Burton. The Department recognizes that Professor Hosmer's
death has left a gap which will be hard to fill, and it senses the
contribution of Professors Porter and Burton to its early
development.

CHARLES B. BREED.

Electrical Engineering. The academic year 1934-35
has been my last year of duty before retirement at the age of
seventy years from the post of Head of the Department of
Electrical Engineering, and it has seemed desirable to give
complete attention to consolidating the work already in hand
and to leave to my successor the problems of further improve-
ments for the Department's philosophy and practice in research
and education. My report for the previous year presents the
important new things on hand that year. These have been
effectually continued, and improved in feature, during the
academic year just ended.

The annual meeting of the Visiting Committee on this
Department was occupied with a summing up of the accom-
plishments of the Department during its 53 years of existence,
and particularly during the last 28 years, in which great growth
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of influence has occurred. In the same 28 years there have
been conferred three-quarters of the Bachelor's degrees (now
numbering 2,590), substantially all of the Master's degrees
(now numbering 759), and all of the Doctor's degrees (now
numbering 28) that have been awarded by this Department.

The advantages of utilizing carefully organized research
as an instrument of undergraduate and graduate education in
electrical engineering in addition to its service as a means for
adding to knowledge, the desirability of treating each student
admitted to the upper classes (juniors and seniors, as well as
graduate students) in electrical engineering as an individual of
spirit and ambition rather than as part of a group of seekers
after conventional instruction, the serviceability of compre-
hensive examinations covering the full ground of each student's
studies and arranged so as to arouse resourceful initiative in
the examinees, and the importance of educational breadth to
be derived from appropriate co6peration with industry, have
all been proved beyond dispute by our experience. Each of the
first three of these methods has often been declared by teachers
of influence to be impracticable in engineering education and
the fourth condemned in educational circles as inappropriate
and undesirable because of being too realistic. Our demonstra-
tion establishes both the practicability and desirability of all
four, when suitably planned and carried out. The notable
influence in the electrical engineering field which is exerted
by the Department is a tribute to the success of these methods
and to the admirable qualities of our Department staff.

My successor, Professor Moreland, will find that the
Department successfully cultivates most of the important
aspects of electrical engineering, but improvements are yet to
be introduced into the cultivation and there are still some
aspects of the field which we ought to occupy but which limita-
tions of time, space, and money have thus far prevented. There-
fore there is ample scope in the situation to demand the utmost
of his capability and resourceful creativeness. I feel sure that
he will find his new post an absorbingly interesting one.

The most promising innovation in engineering education
now under consideration is the proposal for establishing con-
crete intimacy and co6peration between the Electrical Engi-
neering Department and the Department of Economics and
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Social Science, which has been favorably viewed by the Visit-
ing Committee on this Department. Professor Moreland's
experience in engineering life peculiarly adapts him to further
this project. I also commend to his attention certain improve-
ments in the procedure and the scope of our laboratory educa-
tional practices, as well as the revision of our undergraduate
text material. The equivalence in maturity, and in preparation
for substantial study, of our sophomore, junior, and senior
students with the students pursuing their first, second, and
third years in most of the European universities must not be
overlooked.

The staff of the Department is notably able, fertile, and
industrious. It is made up of relatively young men, and its
aggregate intellectual strength is unexcelled by any university
faculty group associated with electrical engineering in any
location with which I am familiar. This gives promise for the
Department of continued leadership in its field, and I feel sure
that my successor will find the staff loyal in support of all
efforts for the welfare of the Department and the Institute.
The intellectual quality of the staff is testified to by the grade
and number of written contributions to physics, engineering,
and educational publications of merit which annually come
from its members.

The commencement of 1935 was the fiftieth anniversary
of granting degrees in electrical engineering by the Institute.
Since the Institute established the first formal four-year cur-
riculum in electrical engineering extant, and the influence of
the graduates has been remarkably large, this anniversary
possessed sufficient significance for the Alumni Association to
join with the Department in a fitting celebration. At a morn-
ing symposium the speakers (all electrical engineering mem-
bers of the Alumni Association) were: Dr. F. B. Jewett, on
behalf of industry; Dean A. A. Potter, on behalf of engineering
education; and Dr. Vannevar Bush, on behalf of the Institute.
A luncheon, with the retiring head of the Department and his
appointed successor as guests, was held at noon, again with
speakers who are representative of the Institute and the status
of the Electrical Engineering Department. An expository
exhibit representative of the activities of the Department was
open during the day.
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Since last year's report was written, certain activities
which had then been planned, but were not yet in progress,
have been initiated. There has been constructed an apparatus
for artificial cathode disintegration by positive ions. The first
problem to be undertaken with the apparatus is making accu-
rate measurements of rates of cathode sputtering and of thresh-
old conditions relating to sputtering. We have gone into this
because of our need for the information in prosecuting other
work, and collaterally because of its possible bearing on the
theory of electric arcs.

This is an illustration of the route by means of which con-
siderable of our notable work has arisen. The work on dissi-
pation of fogs over a limited area, for which funds are con-
tributed by the Bureau of Aeronautics of the United States
Navy, the Army Air Corps, and the Bureau of Air Commerce
in the Department of Commerce, arose as a consequence of
research relating to the penetration through fog of light from
an electric lamp source; the stroboscopic photography arose
as a consequence of research on certain operating conditions of
electric motors in our Machine Transients Laboratory; and
so on. Progress has been made during the year on the various
features of research referred to in last year's report, which I
will not now enumerate, although some of it is of highly prom-
ising character.

The improved text material was used successfully with
sophomores during the second term, and the material intended
for the juniors in the first term of the next academic year is
under way. Certain improvements of curriculum have been
made. Two additional graduate subjects have been approved
and will be offered in the form of lectures and laboratory work
during the next academic year, i.e., "Mathematical Analysis
by Mechanical and Electrical Methods" and "Super-High-
Voltage Engineering and Vacuum Electrostatic Machinery."
The Co6perative Course (VI-A) seems to be coming back to
normal conditions. A codperative course in mechanical engi-
neering (II-A) has been arranged between the General Electric
Company and the Institute's Department of Mechanical
Engineering and went into operation this summer. It is the
agreement that general supervision of this course shall be in
the hands of Professor Timbie, of the Electrical Engineering
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Department, since it is important to exhibit unity of purpose,
and Professor Timbie's experience with Course VI-A makes
him the advisable choice. It is also provided that he shall be
assisted by a delegated member of the Mechanical Engineering
Department staff in addition to a delegated member of the
Electrical Engineering Department staff who is continued as
heretofore.

We are indebted to the following companies for co6pera-
tion in our colloquia: Brooklyn Edison Company, Century
Electric Company, Delco Products Division of General Motors
Company, Electric Storage Battery Company, General Elec-
tric Company, Westinghouse Electric and Manufacturing
Company, and Bell Telephone System. Facilities and funds
in support of research have been contributed directly by Colonel
E. H. R. Green, General Radio Company, Research Corpora-
tion, Mr. Alfred Loomis, and also by others indirectly. Our
research project on the oxidation stability and electrical char-
acteristics of electrical insulating oils has been enlarged at the
request of the Edison Research Co6rdinating Council, which
has also provided the funds to make this enlargement prac-
ticable. Several serviceable gifts of equipment have been
received from various donors to the aggregate value of some
thousands of dollars.

Members of the staff have exhibited their usual activity
in the committees of professional electrical engineering and
other scientific societies. An unusual committee service has
been that of Professor Hudson in membership of the committee
appointed by the Governor of the Commonwealth to review
and advise regarding public utility rates in Massachusetts.
Fifty articles and one book have come from the pens of mem-
bers of the staff during the year.

The annual exchange of an assistant professor in return
for a corresponding professor from another institution was
inaugurated last year. For the year 1935-36, our Assistant
Professor Richard H. Frazier goes to the Electrical Engineering
Department of the University of Kansas, and Professor Robert
W. Warner of that department comes to us. This exchange,
carried on under the conditions which have been established,
has already proved a desirable influence in electrical engineer-
ing education, and it has promise of further distinguished
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results. Applications are already in hand for exchange during
the year 1936-37. Our Department is large enough to make an
exchange from among our competent assistant professors or
younger associate professors every year. Electrical engineering
departments are smaller in other institutions, and cannot
support an annual exchange. Therefore we shall successively
exchange with different institutions, which will be to our
advantage and we hope will prove generally of advantage to
electrical engineering education.

An additional step was taken during the year. Following
our customary plan, two professors from other institutions
were employed to teach in the electrical engineering work of the
summer school. This has proved desirable over a period of
years. This year the institutions from which we secured the
members of the summer school staff - Purdue University and
Kansas State College - each employed one of our instructors
for service in its summer school. This plan cannot be made
the equivalent of the established exchange of professors under
Institute approval for full academic years, but the summer
school arrangement carried on with less formality can serve use-
fully for enlarging the experience of our promising instructors.

As this is my final report as Head of the Department of
Electrical Engineering, I express to you my wishes for your
continued and long-time successful career as President of this
great institution of learning.

DUGALD C. JACKSON.

Mechanical Engineering. The revision of undergraduate
courses, described in principle in last year's report, has been
continued as opportunity permitted. The plan to allow con-
centration in one major field of mechanical engineering in the
senior year seems to have resulted in students finding positions
in industry more readily, although a general improvement in
demand must also be noted. However, inquiries from industry
usually specify a student who has proved his ability in a par-
ticular field. For example, the demand for automotive engi-
neers this year has far exceeded the supply.

An important innovation was the inauguration of a Co6p-
erative Course (II-A) with the General Electric Company.

_ ______ I·~_______
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The first class of nine was selected from a group of sophomores
of marked aptitude, who will, for the next two years, alternate
between the Institute and the Company's works, with a final
or fifth year of graduate study here. On graduation, the stu-
dent will be under no obligation as to his future employment,
but he should be trained for the technical and executive respon-
sibilities of any large manufacturing operation. Students at the
works are paid at regular rates, the total of which approximates
the tuition charges for the three years of the Co6perative
Course. It is expected to select a group each year from stu-
dents who have clear records for the first two years.

The development of the shops into metal working* lab-
oratories has proceeded during the year with the aid of a spe-
cial grant of $15,ooo by the Corporation. In addition, about
$5,000 worth of modern welding and cutting equipment has
been donated by the industry.

Pattern making has been discontinued in order to make
space for welding. The Welding Laboratory is now well
equipped to give instruction in all of the fundamental processes
of welding and flame cutting, and the ground work for future
expansion has been laid. Both elementary and advanced
courses are now offered in this field and research on some
important aspects of spot welding and the metallurgical dis-
turbance of flame cutting is under way.

In the Foundry the addition of new melting and control
equipment, together with the installation of a modern Sand
Control Laboratory, has made it possible to adjust the instruc-
tion to approach modern industrial foundry practice.

The installation of a large power forging hammer, auto-
matically controlled preheating furnaces, drop-forging dies
and an experimental rolling mill has been the first step toward
the transposition of the old forge shop to a Metals Working
Laboratory in which it will be possible to give instruction and
conduct research in the fundamentals of all hot and cold metal
working processes.

Results of research on fatigue of welds and on flame cutting
of structural steel were reported by Professor Zimmerman to
the appropriate professional societies.

A generous donor has provided funds for the equipment of
the new laboratory for Professor de Forest's work on the
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dynamic strength of metals. Fatigue machines, equipment for
the study of crack growth, and for magnetization have been
installed. The Spang-Chalfont Company has donated a large
machine for testing the fatigue properties of full size shafts
such as are used in machinery.

Since the Photo-Elasticity Laboratory was taken over by
Mr. R. W. Vose in September 1934, attention has been devoted
to the improvement of its equipment, and to the advancement
of the photo-elastic technique. The interferometer strain gage,
developed in the laboratory, has been successfully applied in
the analysis of several problems and the results incorporated
in a paper published by the A. S. M. E. Applied Mechanics
Division. A New England Conference on Photo-Elasticity
was inaugurated this year. The first meeting was held at the
Institute in June, with representatives from Brown University,
Harvard University, Rhode Island State College, Tufts Col-
lege, and Worcester Polytechnic Institute.

Research on the important subject of surface fatigue (or
wear) of materials has been assisted by a grant from the Engi-
neering Foundation. Tests of surface fatigue under rolling
contact show that the repeated stresses tend to advance the
outside lamina of the material, and if the load is above the
endurance limit, this outside lamina flakes off eventually.

During the year Professor G. B. Haven has brought to
completion three pieces of laboratory apparatus, which promise
to become of practical value to the textile industry, for the fol-
lowing purposes, viz.: Crimp Measurement of the sinuosity of
yarns as they rest in fabric, Corkscrew Measurement of the dif-
ference in straightened lengths of components of plied yarns,
and Resilience Measurement of the compressibility of fibers used
for paddings and upholstery.

Development work in the field of Textile Miscroscopy
continued with applications of polarized light and similar
techniques to problems of textile technology. The year has
marked the introduction in a number of mills of the methods
for determining the maturity of cotton fiber as worked out by
polarized light technique in this laboratory. This is a major
and positive contribution to the textile industry of the country.
A project extending throughout the year was undertaken under
the sponsorship of the Barber Colman Company for the elec-
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trical and optical measurement of the character of cotton, a
property of cotton not hitherto quantitatively evaluated. The
master set of fiber longitudinal and cross sectional mounts which
is unique in this country is well under way and should be com-
plete in another year. In May the United States Institute
for Textile Research inaugurated a co6perative research pro-
gram with the Textile Foundation at Technology, and the work
is being centralized through the Textile Laboratory.

The. research projects included a theoretical and experi-
mental investigation of induction system dynamics which
appears to have paved the way for theoretical solutions of
problems in this field. Further development of the "M. I. T.
knockmeter" brought it to a point where it is ready for field
trials. These will be conducted in the autumn of 1935. The
apparatus for photographing flame motion in a working cyl-
inder has been perfected and is now ready for a rather extensive
research program. An investigation of factors controlling the
rate of pressure rise in a compression-ignition cylinder added
some new data to existing information on this subject. The
photographic method of following air flow in engine cylinders,
developed during the previous year, was applied to a two-cycle
scavenging problem with success.

Research carried out in co6peration with government and
industrial agencies included development of an electric torsi-
ograph and an apparatus for measuring airplane propeller
deflection. In preliminary field trials this apparatus has given
promise of being a very important tool for investigations in the
field of crankshaft and propeller vibration. A special Diesel
combustion chamber and a new form of two-cycle engine have
been given exhaustive tests in co6peration with private con-
cerns. The usual number of minor investigations, including
fuel rating and accessory tests, have been made. All of the
members of the automotive engine staff have been called in
consultation by important companies during the course of the
year.

Professors Keyes and Keenan are preparing new steam
tables of improved precision extending to 5,000 pounds and
I,6oooF., based upon experimental work at Technology and
elsewhere.

A graduate course in Engineering Thermodynamics has
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been added to furnish a scientific basis for the broader applica-
tion of thermodynamics in engineering. Apparatus has been
developed for measuring the discharge coefficients of metering
nozzles with steam under a variety of flow conditions.

In Professor Wilkes' Heat Measurements Laboratory,
experiments in low temperature radiation have been added to
the courses in Heat Measurements, due to the commercial
development of reflective type insulation. Research has been
started on the thermal conductivity of gases and low tempera-
ture radiation between parallel plates. An extensive investiga-
tion of the cost of heating water with various fuels and appli-
ances was completed during the year for the American Gas
Association in conjunction with the Division of Industrial
Co6peration. The co6perative work with the A. S. T. M. Com-
mittee C-8, on the best means of determining the thermal con-
ductivity of refractories and insulating brick at high temper-
atures, is nearly complete.

Professors Fuller and Hunsaker and four junior members
of the staff visited the University of Michigan's Summer School
of Applied Mechanics. Inspections were also made of the tech-
nical educational courses given employees at several of the
larger industrial plants. It is evident that modern industry
prefers to teach its own practices, but demands of the Institute
graduate a sound knowledge of fundamental processes, a tech-
nique of investigation, and facility in applied mechanics, ther-
modynamics and written expression.

For the research and development departments of indus-
try, graduate study is of advantage. For the manufacturing
departments, our graduates with the Bachelor's degree need a
better appreciation of materials and their transformation. The
development of our shops into metal-working laboratories
should help meet this condition. There is no requirement that
our graduates be expert machinists or mechanics.

Mr. D. R. Pye, Deputy Director of Scientific Research of
the British Air Ministry, visited the Department and lectured
on British developments in the internal combustion engine
field. Dr. Sillcox of the New York Air Brake Company gave
two lectures on railway equipment. Professor den Hartog of
Harvard demonstrated many interesting types of mechanical
vibration. The Department received helpful advice and
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encouragement from the frequent visits of Mr. Franklin A.
Park, Chairman of the Visiting Committee of the Corporation.

J. C. HUNSAKER.

Meteorology. During the year advanced studies in Mete-
orology were pursued by seven civilian students and two Army
officers. Two degrees in Meteorology were awarded, one Sc.D.
and one S.M. Among our graduate students was Father E.
Vazquez, S.J., from the Jesuit Observatory at Havana, who
plans to continue his studies for a second year. Another of our
graduate students spent most of the year at the Geophysical
Institute in Bergen, observing the present "Air Mass Analysis"
technique of the Norwegian meteorologists, and studying,
under the supervision of Professor J. Bjerknes, certain Weather
Bureau sounding balloon observations extending into the
stratosphere.

Coiperation with the Blue Hill Observatory has continued
with the holding of joint seminars every Monday evening, and
the planning of a joint program of radio meteorograph develop-
ment. Through the courtesy of Dr. C. F. Brooks, Director of
the Blue Hill Observatory, Dr. B. Haurwitz collaborated with
Professor Rossby in a series of lectures summarizing our present
observational and theoretical knowledge of the interaction of
the troposphere and the stratosphere.

Codperation with the Woods Hole Oceanographic Institu-
tion continues to be very useful. The investigations of Pro-
fessor Rossby, assisted by Mr. R. B. Montgomery, of the char-
acteristics of the homogeneous boundary layers in the atmos-
phere and in the ocean, have been completed, and a full report
has been published. Mr. R. Seiwell of the Oceanographic Insti-
tution has worked at Massachusetts Institute of Technology in
association with Professor Rossby and has published two
reports during the year on the results of observations made by
the research vessel Atlantis. Mr. C. Iselin of the Woods Hole
Institution gave a series of twenty lectures at the Institute,
summarizing our present knowledge of the waters of the
Atlantic.

Dr. Willett's general study of cross sections through
selected synoptic situations, based on the airplane data from
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our station at East Boston and from the Weather Bureau, was
completed and a report on the investigations has been pub-
lished. The synoptic work of the meteorological group will
now be concentrated upon the extension of the cross section
method to include the upper troposphere and the lower stra-
tosphere. To this end Dr. Willett is continuing the synoptic
study of the stratospheric soundings which were inaugurated
last year with a special grant from the Rockefeller Foundation.
Two more series of balloons were released from St. Louis during
this year. Further releases are planned for the South during
the coming year in the hope of investigating disturbances of
tropical origin.

There was completed and published a report on certain
features of the instrumental work, both meteorological and
navigational, carried out by Dr. Lange and Professor Draper
in connection with our airplane meteorological station. Also
published was a report on a special investigation by Mr. A.
Spilhaus of the physical properties of human hair which bear
on its use for the humidity element of the standard meteoro-
graph. For the fourth consecutive summer the Institute main-
tained a meteorological field station during the National Soar-
ing Contest in Elmira, New York.

The War Department has continued to codperate in our
aerological work at East Boston Airport. All of the ascents
this past year were made with the Army planes and Lieutenants
A. Merewether and J. K. Lacy were detailed to the Institute
for meteorological training and flight duty. During the coming
year the Weather Bureau will also co6perate in the mainte-
nance of this station by accepting it as one of their network,
and stationing an observer there to aid in the evaluation of the
observations. The flights will continue to be made in Army
planes by Army pilots. The work will be under our super-
vision, giving an opportunity to carry on special research and
to train students in observational technique.

Co6peration with the Weather Bureau is being extended
in other directions. Three of our graduate students have
entered the service of the Weather Bureau during the year
to aid in the introduction of the Air Mass Analysis methods
in forecast work. Two Weather Bureau men have been granted
special scholarships to pursue graduate studies in meteorology
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at the Institute, and to carry out particular investigations in
their field.

The prospect of employment of promising graduate
students in meteorology by the Weather Bureau continues
good. Also the demand by the air lines for well trained and
capable synoptic meteorologists remains unsatisfied.

C. G. A. ROSSBY.

Mining and Metallurgy. This Department, under
which Course XIV, Electrochemical Engineering, is admin-
istered, includes also five divisions of the Graduate School
offering degrees of S.M. and Sc.D. in: (I) Mining Engineering;
(2) Petroleum Engineering; (3) Metallurgy; (4) Electrochem-
ical Engineering; and (5) Ceramics.

The course in Electrochemical Engineering, just com-
pleting its first year under the administration of the Depart-
ment of Mining and Metallurgy, has a history of thirty-five
years and nearly three hundred graduates, many with records.
of high achievement in electrochemical and electrometal-
lurgical industries, in metallurgical plants, in research labora-
tories, as members of staff in universities and technical schools
and as members of law firms engaged in the practice of patent
law.

The curriculum of the course has this year been improved
to an important degree, we believe, by the introduction of con-
siderable amounts of time for elective subjects in the third
and fourth years. The purpose in view is to enable the students
to select a field of major interest such as electrical engineering,
metallurgy or applied chemistry, leading either to graduate
study or the employment he seeks. Gateways to opportunity
in new applications of electrochemistry, such as applied
organic chemistry or ceramics or some as yet untried, may
open to the student through happy choice of electives.

Recognition within the past year has been accorded two
important fields of instruction by authorization on the part
of the Administration of the degrees of Master and Doctor of
Science with specification in Ceramics and in Petroleum
Engineering. The instruction in Ceramics has been under
development at the Institute for several years by Professor

_I
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F. H. Norton, whose training in science qualifies him to stress
fundamentals so essential in this field. The degree of Doctor
of Science in Ceramics, the first in the history of the Institute,
was awarded this year to Professor E. O. Wilson, on leave of
absence from Yenching University, Peiping, China.

It is pertinent to note here that the Department sets up
no formal undergraduate curriculum in Ceramics; but under-
graduate ceramic subjects are offered and are available as
electives by way of preparation for graduate study in Ceramics
for students enrolled in appropriate courses in science or engi-
neering. There was prepared and sent out to a long list of
schools and industrial ceramic plants in this country a bulletin
describing our work in Ceramics. The bulletin was cordially
received, and is bringing new students to the Institute and
gifts from several companies of raw ceramic materials which
we otherwise must have purchased.

With regard to Petroleum Engineering, preparation for
graduate study may be had in an undergraduate curriculum
in Petroleum Production. The field of instruction in graduate
study has been expanded so as to include subjects pertinent
to the production of petroleum given in the Departments of
Geology, Economics and Chemical Engineering, and counting
for credits for Master of Science in Petroleum Engineering.

The teaching of the subject of mining methods has recently
been employed in this Department as a vehicle for training
the uildergraduate student in self-expression by means of the
spoken word applied to problems in his chosen profession; to
put it simply, the student makes the preparation and does the
talking, while the teacher listens, questions and guides. The
same principle has been successfully applied in weekly thesis
conferences held jointly by students and staff members of all
divisions of the Department. Wholesome rivalry develops in
these groups, with resulting and splendid improvement in the
ability of the student to tell well what he has to say about
something in which he has a vital interest.

Another development in teaching deals with the treatment
of economic fundamentals in relation to the practice of mining
and the production and marketing of the various mineral
products and metals. Considerable research dealing with
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economic problems in mining has been done in recent years
by graduate students in Mining Engineering.

The Department co6perates with the U. S. Army in con-
nection with the training of twenty-five student officers at the
Watertown Arsenal. Professor Williams and Professor John
T. Norton have for several years given instruction in advanced
subjects in physical metallurgy and physics of metals; This year
the time allotment is much increased and elementary subjects
dealing with production and physical metallurgy will be
included in the program.

Professors Williams and Homerberg have completed
revision and enlargement of their textbook, "Principles of
Metallography." Professor Bitter is writing a textbook of
ferro-magnetism, and is preparing laboratory equipment to
develop studies of metals by magnetic means.

Opportunity for employment on the part of our graduates
has been restricted to a degree during the depression; mining
engineering has been affected most and many men have had
to take what they could get; production metallurgy has been
affected less, with marked recovery this year; physical metal-
lurgy has been affected least inasmuch as all our graduates
have found prompt employment even though at measurably
reduced salaries. There has been insistent inquiry from the
ceramic and petroleum producing industries for adequately
trained men, a circumstance encouraging the expectation of
wholesome growth of these branches of instruction.

Recent research done in the field of mining engineering
includes a significant laboratory investigation by means of a
specially designed furnace to develop data relating to means
of extinguishing or controlling fires in coal mines. Researches,
dealing with the economics of mineral fuels, begun three years
ago, are being continued.

The laboratories of fire metallurgy have been busy with
the development of new data relative to the behavior of various
non-ferrous ore minerals under chlorinating and sulphating
conditions. Professor Hayward has developed a counter-
current system for lead softening with recovery of antimony
and regeneration of the fluxing agents. Research has been
continued by Professor Waterhouse on special steels for railway
rails with most excellent results.
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The Division of Physical Metallurgy continued its activity
in both fundamental and engineering fields. Professor J. T.
Norton is making X-ray studies of solid solutions and age-
hardening alloys, wherein much progress has been made in
the development of a simple and rapid procedure which yields
accurate results. Professor Zavarine has continued an investi-
gation of the phase changes in steel produced by rapid quench-
ing. In the first instance, the changes were studied by means
of magnetic measurements, while in the second the changes
were followed by means of the X-ray. The results, believed
to be of great theoretical importance, may lead to modifications
of commercial methods of heat treatment of steel. Professor
Homerberg is continuing work on nitrided steels and is espe-
cially concerned at present with special cast and malleable
irons susceptible of surface hardening with ammonia.

Professor Williams is associated with the Division of
Industrial Co6peration in an extended investigation of the
fundamental causes of the pitting type of corrosion of stainless
steels of the 18 per cent chromium-8 per cent nickel type, an
investigation expected to lead to results of importance to the
manufacturer and user of stainless steel and stainless iron.

Under the direction of Professor F. H. Norton, the labora-
tories of ceramics have carried out significant research. One
project of equal interest to students of geology, and sponsored
by a grant from the Penrose Fund of the Geological Society
of America, deals with kaolinization of feldspar; so far it has
been possible to break down feldspar into sericite and quartz
in a reaction chamber with water and carbon dioxide. Another
project relates to the flow of porcelain at elevated temperatures.
It now appears that the flow is of a plastic nature, comparable
with the flow of metals, and not viscous as has been usually
supposed. Studies of the plasticity of clays results in the
development of a device whereby plasticity is quantitatively
measured. Continuing researches, in which considerable
progress is reported, relate to the further development of
insulating firebrick and to the production of bricks of low
thermal conductivity.

This report would not be complete without some account
of the contacts with industry and professional societies had by
the various members of our staff. Professor F. H. Norton
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spent eight weeks studying ceramic schools and industrial
plants in England, Sweden, Denmark and France. Professor
Hutchinson, during the year-end holidays, inspected old gold
mines in Virginia, mines seen by William Barton Rogers in
1835, and described in his "Geology of Virginia." During the
April recess, the Porcupine Gold Area, Ontario, was visited
and contact renewed with the managers and engineers of the
prolific gold mines thereabouts. The newly discovered Anahuac
Oilfield, in the Texas Gulf Coast area, sixty-five miles east of
Houston, was examined, new friends made and new interests
discovered.

It is desired to accord recognition here to the work done
by Professor Locke, who besides his many duties in the Depart-
ment, still finds time to carry on the duties of Alumni Secretary,
Class of '96 Secretary, and as Personnel Officer representing
the Department. In the last relation, it is no more than fair
to say that he has been the creator of the r1le of "Personnel
Officer"; for thirty years he has taken the initiative in assuming
the task of finding employment for every new graduate in
mining and metallurgy and we believe he has, during this long
period, placed more than half our graduates in their first jobs.
It has been his aim to write, at least twice a year, to every
graduate of the Department a newsy letter, preserving at
once the interest of the Institute and the loyalty of the
graduate. W. SPENCER HUTCHINSON.

Naval Architecture and Marine Engineering. Dur-
ing the spring Professor Jack visited the Model Basin at
Langley Field, regarding the design of which the Institute was
consulted before work was commenced. While this Basin is
designed purely for testing seaplanes, considerable ingenuity
has been displayed, and when the Institute's own tank is
undertaken the superintendent of the Langley Field Basin
should be consulted. Professor Jack visited the shipyard of
John Brown of Clyde Bank during the summer and inspected
the construction of the giant liner Queen Mary. He also visited
the yard of Messrs. Denny Brothers at Dumbarton, and at both
yards was given every facility to note the improvements that
were being made in ship construction.

_ __ __
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Professor Chapman wrote two articles on shipping for the
Marine Review and has been engaged on a textbook, "The Ship
in Port." He and Professor Rossell have been appointed joint
editors of a new book on Naval Architecture which is to be
published within the next year. Professor Chapman visited a
number of the ship owners who have graduates of the Depart-
ment in their employ, to discuss with employers the suitability
of the Department curriculum.

There have been few changes in the work of the Depart-
ment, the principal one being the deletion of the Machine Tool
work formerly required of the naval students.

Professor Keith has been in close contact with the Fore
River shipyard on technical matters. This association is very
useful both to the shipyard and to our course as it keeps us in
constant touch with most recent developments.

Professor Burtner has visited the principal shipyards where
our graduates are employed, the personal contact being of great
help in enabling us to place our students upon graduation.

The Museum has been enriched by a set of further sketches
by the late William Bradford, these being the gift of Mr.
Charles H. Taylor. We have also received a Log Line and Cole
Protractor, together with a colored print of the Coast Guard
cutter Bear from Professor Russell.

J. R. JACK.

SCHOOL OF SCIENCE

Biology and Public Health. It has been the policy of
the Department for the past ten years to have its entire staff
share in discussion of proposed changes in courses. The most
noteworthy change in undergraduate instruction during the
year has resulted from such group consideration. The intro-
ductory course in General Biology, which is the student's first
serious approach to biological thought and processes has been
reorganized. This traditional course has been so modified by
transposal and extension of subject matter that under Professor
Bunker's direction it has greatly stimulated the spirit of
inquiry in the students and has already developed a rational
understanding and appreciation of the significance of the
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specialized subdivisions and applications of biological science
which compose the professional curriculum of the upper years.

The Department has long followed the practice of placing
the introductory and general courses under the direction of
experienced and skilful teachers, and this has been especially
the case in courses like general biology and general bacteriology
which introduce new concepts of life and relation to environ-
ment to the student.

The continued development of the course in air examination
by Professor Jennison is also worthy of comment here. Intro-
duction of new laboratory procedures and the correlation of
physical, chemical and biological aspects of the subject has
made the course of special value to our students in Public
Health Engineering. It is gratifying to note that graduate
students in the Department of Mechanical Engineering who
are specializing in ventilation and air conditioning problems
constitute a major portion of the class. The developments in
this course should be of great service in the work of the Com-
mittee on Air Conditioning which was established last year,
and conversely the work of that Committee should find its
didactic outlet through this and allied engineering courses.

Professors Horwood and Proctor have co6perated with the
Military Science Department by aiding in the instruction on
military and personal hygiene and sanitation.

The increase in numbers of students in some of the courses
has necessitated the taking over of the Research Laboratory on
the mezzanine floor as a teaching laboratory in Industrial Biol-
ogy, and the rearrangement of space to adjust to this condition.

The graduate instruction continues to expand in scope and
usefulness. The work in advanced biochemistry has been
highly successful and during the next year will be co6rdinated
with new graduate courses in organic chemistry given in the
Department of Chemistry, each being independent yet supple-
mentary to the other. This is an excellent example of the spirit
of co6peration in teaching and research.

Doctors Dunn and Gould have made especially valuable
contributions to the instruction in advanced industrial micro-
biology, as well as in undergraduate subjects.

The new graduate courses in serology and in food tech-
nology mentioned last year have more than justified their
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introduction. Establishment of further courses should be
undertaken only after careful thought or increase in personnel,
as every member of the staff of and above the rank of instructor
is at present participating in both graduate and undergraduate
instruction and in research.

It seems fitting to mention the fine spirit of co6peration
existing between departments. Biology acknowledges with
gratitude its indebtedness to Physics, Chemistry, Electrical
Engineering and Meteorology for assistance in carrying out its
research programs. This is especially the case in research in
biochemistry and in the study of microbiology of the air at
high altitudes. Research work in the Department is varied
and often limited by cramped quarters, but by most economical
use of space the needs have been generally met. During the
past summer a small but excellently planned and equipped
research laboratory has been made from a portion of the former
animal room, and in another graduate research room there has
been installed, with the co6peration and help of Dr. Stock-
barger, the equipment for most precise methods for study of
radiations.

At the Spectroscopy Conference held at the Institute in
July, Doctors Bunker and Harris reported their findings, as the
culmination of a five-year investigation, that the lines from a
mercury arc between 2,537 and 3,025 Angstroms inclusive com-
prise the therapeutically active zone of light in the cure of
experimental rickets, and thus established definitely the answer
to a problem about which medical men have speculated for the
past fifteen years. This solution to a perplexing question, of
practical importance from a health standpoint, could not have
been obtained with precision without the large quartz mono-
chromator, constructed for this particular research last year
with the aid of funds from the Rockefeller Foundation grant.

A research grant by the Upjohn Company has enabled
Dr. Dunn to carry out an extended research on the germicidal
value of certain new types of organic compounds. The results
of this work will soon be published. A similar grant has been
offered for the coming year for the continuation of Dr. Dunn's
work.

It is gratifying to record also that after three years as
holder of a junior Textile Fellowship, Dr. Prindle has been
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awarded a Senior Fellowship for the continuation of his work
on the Microbiology of Fibres.

The appointment of Dr. Irwin W. Sizer brings a new rein-
forcement to the research program for the next year, as well as
a teacher who has gained a high reputation elsewhere. Dr.
Sizer's researches on chemical stimulation, as well as his tech-
nical work in connection with the efforts of the New Jersey
Oyster Commission to prevent the destructive inroads of
enemy organisms, have won high praise.

Professor Turner has been granted leave of absence for
the year 1935-36, and has already begun his highly significant
activities by investigations of the health education programs
in Russia and in Poland, and by presiding over the Inter-
national Congress on Health Education at Oxford. He is to
lecture and hold consultations with educational authorities in
Paris, at the League of Nations at Geneva, and later with
former students in Ceylon, China and Japan, now in charge
of the health education programs of their respective countries.
His Institute work will be cared for by the appointments as
special lecturers of Dr. Charles F. Wilinsky, Deputy Com-
missioner of Health of Boston, who will direct the work in
public health administration; Mr. Charles F. Horan, specialist
in industrial health and insurance and who has a brilliant
record in this field, in charge of industrial hygiene, and Dr.
Percy G. Stiles, trained at Massachusetts Institute of Tech-
nology and Johns Hopkins and for many years a Professor of
Physiology at Harvard Medical School in personal hygiene and
nutrition.

Professor Prescott is a member of a commission recently
appointed by the Governor of the Commonwealth to study
the public health laws and practices of the state and make
recommendations for future legislation. He is also at present
the chairman of the Section on Food and Nutrition of the
American Public Health Association, and has been asked to
accept associate editorship of a new journal in this field.

Professor Blake has been elected a Trustee of the Boston
Society of Natural History, and also President of the Boston
Malacological Club.

S. C. PRESCOTT.

___ __
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Chemistry. Rapid changes during the last few years in
the number of students taking first-year Chemistry have cre-
ated several difficult problems. An average for the two terms
of 61o students in 1929-30 reached a maximum of 653 in
1930-31, with a minimum of 442 in 1933-34 and 499 in 1934-35.
One of the most trying of these problems has been the adjust-
ments of teaching personnel, a problem intensified through
the death of Professor Joseph W. Phelan, one of our most
experienced and skilled teachers and an able organizer of
freshman instruction. Professors Tenney L. Davis and Louis
J. Gillespie, normally active in the work of the later and grad-
uate years, gave unstintingly of their time, thereby assisting
Professor Blanchard, in charge of first-year instruction, to
meet a situation which could easily have been disconcerting,
except for versatility of instructing staff.

The Department has been convinced for many years that
a great improvement in instruction and esprit de corps would
be realized if the number of students admitted to first-year
chemistry, and consequently the staff assigned to this work,
were stabilized. The experience of the last five years empha-
sizes the need of some such plan, for otherwise it becomes almost
impossible to define and carry through a consistent program
of improved instruction. The quality and organization of the
first-year instructional work is in many respects of more
importance to our students than the work of later years. It is
gratifying to note that a Faculty Committee has been appointed
to consider all phases of stabilization.

The systematic discussion of items related to the efficient
performance of our undergraduate duties, of the broader
aspects of teaching and administrative procedures, and of ways
and means of realizing objectives attainable only through
sustained co6perative effort over a long period of time sug-
gested the advantages of a permanent undergraduate chairman
appointed by the administration. On recommendation, Pro-
fessor Leicester F. Hamilton was appointed Administrative
Officer in charge of undergraduate instruction, co6perating
with the Department chairman. The arrangement has the
further advantage of giving the Department chairman more
freedom to assist in the development of the graduate work of
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the Department, which has expanded since the inauguration
of the Eastman Laboratories.

The necessity for the rearrangement of time schedules
caused some postponement of a plan for improving the labora-
tory instruction in physical chemistry for chemical engineering
and chemistry students. The development of laboratory facili-
ties and improvement of the laboratory work is recognized
and has been planned to meet the rapid advances in the subject
during the past few years. Further amplification of the work
and the introduction of new courses is contemplated.

The subject of comprehensive examinations was not
referred to in the preceding year's report but a considerable
amount of time and thought has been expended throughout the
year in an attempt to make the work of more value to the
students. The underlying hope in this effort has been mainly
that the student's sense of the organic relations of the various
branches of science would be cultivated and his scholarship
deepened. Unfortunately such an attempt encounters the
unconscious but very real opposition arising from the detached
or compartmentized character of students' education prior to
entering the Institute. It is a related and characteristic species
of intellectual immaturity which makes it difficult to operate
a so-called "honors" group. However, definite progress has
been made and the effort is worth continuing, at least until
experience, the safest guide in educational matters, leads to
devices which will assist in leading the student instinctively to
correlate his knowledge and to intellectual independence. The
outstanding result of last year's experience with the com-
prehensive examination was the indication of the value of
suggested methods of study and correlation in preparation for
the examination.

The system of progressive electives adopted for Course V
students this year was apparently satisfactory. Students con-
templating graduate study selected a substantial and nourish-
ing intellectual diet of mathematics, physics and chemistry.
Students interested more particularly in industrial practice
have had opportunity to specialize in technical courses.

The scientific productivity of the Department staff and
our graduate students has remained substantially on the level
of last year. It has been of great interest to note, however, the
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year-by-year improvement in the intellectual quality of stu-
dents applying for admission to graduate study. There are
several reasons for this, chief of which is the extraordinary
stimulus to sound scientific work brought about by the granting
of National Research Fellowships during the past fifteen years.
The high quality of the students applying is tangible evidence
of the rapid rise in level of scientific talent and thought in
American universities where the younger generation are now
coming in contact with former National Research Fellows.
Unfortunately the fraction of these superior students who
ultimately register for graduate work is disappointingly small.
The fact finds explanation along the lines mentioned in many
earlier reports - insufficient scholarship aid for outstanding
students in the form of grants for expenses over and above
tuition. To do more than formulate the problem is difficult
during a period of economic and political confusion. The
Department has discussed the general problem with the Visit-
ing Committee and tentative plans have been developed to deal
with the situation.

The Department suffered an irreparable and grievous loss
in the death of Professor Samuel P. Mulliken (Class of 1887)
on October 24, 1934. Professor Mulliken was internationally
known for his painstaking and monumental work on the
identification of organic compounds. Since the death of Pro-
fessor F. J. Moore, he directed the undergraduate instructional
work in organic chemistry in a spirit reflecting the rare quali-
ties of mind and heart which always endeared him to his
friends and colleagues. His presence will be keenly missed by
those who were privileged to be associated with him.

The year brought another bereavement in the death of
Dr. Arthur D. Little (Class of 1885) on August I, 1935. Dr.
Little loved the Massachusetts Institute of Technology and
was one of its most capable and distinguished sons. A life
member of the Corporation, his was a familiar figure at any
gathering connected with the Institute. As Chairman of the
Visiting Committee of the Chemistry Department, he was in
constant contact with all its problems. Few possessed his
amazing vitality, his vivid and fertile imagination, his fresh-
ness of feeling, his merry disposition and sense of humor. The
contributions he made to the development of the Chemistry
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Department were many and important. The erection of the
Eastman Laboratories came about largely through his sustained
effort. Dr. Little's attention during the last few years was
centered on the improvement of facilities for graduate study.
His memory will ever be honored in the Department which he
honored by his selfless devotion and abounding affection.

FREDERICK G. KEYES.

General Science and General Engineering. Registra-
tion in Course IX has increased steadily during the past three
years, the total increase during that period being 73 per cent.
An extended use is being made of the flexible curricula of both
options by students transferring from other colleges.

Among the new developments the greatest interest is
shown in illuminating engineering and packaging engineering.
Close attention is being given to the personal characteristics
and aptitude of each student in all conferences relating to the
selection and composition of a special schedule.

R. G. HUDSON.

Geology. A considerable revision of Course XII has
been made, approved by the Faculty, and will go into effect at
the beginning of the first term, 1935. The course as revised
offers four options: (i) General Geology and Stratigraphy,
(2) Physical and Economic Geology, (3) Mineralogy, and (4)
Geophysics. The course is now designed not only to meet the
requirements of students seeking a broad general preparation,
but also to serve those intending to follow one of the several
lines of specialization in the field of geology. All of these
options have a desirable amount of flexibility by way of elec-
tive subjects, enabling the individual student to secure par-
ticular phases of work best suited to his requirements. The
increased use of geophysical prospecting methods in the mineral
industries has resulted in continued demand for men technically
trained in both geology and geophysics. Hitherto the Geology
Department has not had available a sufficient number of candi-
dates trained for the positions offered. It is expected that
option (4) in geophysics will be a first step toward the better
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utilization of the excellent opportunities which the Institute
affords for professional training in this new field.

The excellent collection of economic ores and minerals
and other geological material is now displayed in new all-glass
cases in the Department corridor, making this material more
available and incidentally freeing the space previously occupied
for class room use and laboratory purposes.

Aided by the Rockefeller Fund and grants from other
sources, the research work of the Department has gone forward
with satisfactory results.

Professor Lindgren has continued the editing of the Anno-
tated Bibliography of Economic Geology, issued semi-annually
under the auspices of the National Research Council. Seven
volumes have now appeared, to which Professor Newhouse and
Dr. Whitehead have made substantial contributions.

Professor Buerger has contributed two papers to the
special Ideal and Real Crystal number of the Zeitschrift
fiir Kristallographie, one on lineage structure and one on
secondary structure in crystals. A Weissenberg type instru-
ment, specially designed for the new equi-inclination beam
technique developed in his laboratory, has been constructed
and results have been obtained with it on the crystals of the
realgar group and valentinite, to be published in the near future.
In this same field the Weissenberg equi-inclination technique
has been further developed to its probable ultimate refinement
by the application of plane groups. A report of this is in press.
The program of research in polymorphism initiated some time
ago is being continued under Professor Buerger's direction.
The chemical aspects are being handled by Mr. Mortimer
Bloom, Research Associate, with encouraging results on the
polymorphism of Sb 203 and of HgS.

Professor Morris completed and delivered for publication
a study of Central Asia in Cretaceous time. He finished and
illustrated a small book, now in press, on the geological history
of the Hudson River. An essay analyzing the influence of the
new time-scale upon the theories of geology is being published
by the American Scholar. Petrographic and structural studies
of slates and schists in eastern Massachusetts were continued.
Similar studies of the local volcanic rocks progressed with the
assistance of graduate students.
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Professor Newhouse has completed a comprehensive study
of the manner of occurrence and relations of the opaque oxide
and sulphide minerals in common igneous rocks. The results
are of much significance in the general field of relations between
igneous rocks and mineral deposits. Laboratory work on the
gold, antimony and tungsten mineralization of Nova Scotia
has been completed for publication. Professor Newhouse is
Chairman of the National Research Council Committee on
Processes of Ore Deposition.

Professor Shimer revised several courses he is teaching
and wrote two chapters for the revision of Sedgwick and
Tyler's "Short History of Science."

Under the direction of Professor Slichter three types of
studies relative to the earth's crust have been completed by
Research Fellows or graduate students in geophysics: (i) The
layered structure of the crust, as revealed by internal reflection
of earthquake waves, (2) Propagation of Rayleigh waves in a
non-homogeneous crust, and (3) The viscous yielding of the
crust under prolonged ice loading. Relative to the deep interior
of the earth, the first quantitative study of thermal convection
at depth has been completed. Except for the study on viscous
yielding, the above researches are due to the two General
Education Board Fellows in Geophysics in attendance at the
Institute during the past year, Dr. C. L. Pekeris and Dr. Joseph
A. Sharpe. Work on the development and construction of
twelve portable seismometers of high sensitivity for the study
of crustal structure by means of quarry explosions has been
in progress under the joint support of the Geological Society
of America, of Mr. Godfrey L. Cabot and of the Massachusetts
Institute of Technology.

WARREN J. MEAD.

Mathematics. This was the first year in which the entire
undergraduate program of Course XVIII was in effect. This
program includes the fundamental work in mathematics,
physics, and mechanics. Several of the mathematics subjects
have heretofore been considered as of decidedly graduate char-
acter, and there was some question as to whether these could
be properly handled by undergraduates. This is answered by
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the fact that most of the students not only made good records
but at the same time took a considerable amount of advanced
work. Upon graduation they thus appear unusually well pre-
pared for graduate work either in mathematics or in other
subjects dependent on mathematics.

The graduate activity in the Department is shown by the
award in June of three master's degrees in Mathematics and
five doctorates.

Under the leadership of Professor Hopf the seminar was
restricted to a single topic - partial differential equations,
the biweekly talks constituting a general summary of that
subject.

Among the distinguished mathematicians giving special
lectures at the Institute during the year were Professors
G. Szeg6, Hans Rademacher, and Kornel Lanczos.

Professor Woods, who retired in June, 1934, continued
through the year as Honorary Lecturer. To him and to Pro-
fessor Bailey, who retires this year, the Department is deeply
indebted for their long years of service and for their develop-
ment of our present courses in Analytic Geometry and Cal-
culus. Professor Woods has also developed numerous graduate
courses, including advanced calculus, which has become the
mathematical subject most frequently taken by advanced
students in other departments.

Professor Struik spent the year writing and lecturing in
Mexico, Holland, and Russia, and Professor J. Douglas was
engaged in research at the Institute for Advanced Study,
Princeton. Professor Franklin has accepted an invitation to
spend next year at the Institute for Advanced Study, and Pro-
fessor Wiener will serve as Research Professor at the National
Tsing Hua University, Peiping, China. Professor Szasz will
spend the first term lecturing at various colleges and univer-
sities under the auspices of the Institute of International
Education.

H. B. PHILLIPS.

Nom: In connection with the award of the Bocher prize jointly to Professor
Norbert Wiener and Professor Marston Moore of Harvard, mentioned in last year's
report, this is only the fourth award of this prize which is in recognition of a notable
research memoir in analysis by a member of the American Mathematical Society pub-
lished during the preceeding five years in some journal on the editorial board of which
the Society is represented.
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Physics. The improvements in undergraduate teaching,
mentioned in last year's report, have been successfully carried
out during the year. Numerous changes in freshman mechanics
have improved the correlation between the subject and the
introductory work in Mechanical Engineering. An interesting
example of interdepartmental co6peration has been the
action of the Mechanical Engineering Department in dele-
gating a number of staff members to visit the freshman physics
classes, thereby leading to better understanding of the mutual
problems of the departments. In sophomore Electricity and
Optics a significant change has been to group the students
of Courses VI, VIII, and XIV in a separate section, taught by
Professor Wulff, handling the electrical theory in a somewhat
more advanced way than is possible with students of other
courses, and closely correlating with the introductory work in
Principles of Electrical Engineering, 6.oo, which is now taken
by students of these courses. In this way the students who
particularly need it will receive a very thorough training in
electricity in the sophomore year. The most cordial co6pera-
tion with the Electrical Engineering Department has been
received in this move.

The undergraduate work in Course VIII has been improved
by the further development of the Junior Laboratory, under
Professor Stockbarger, and by the shift of theoretical physics
to the senior year, resulting in a better balanced course of study.
In the graduate work, a great deal of thought has been devoted
to the question of applied physics. It was felt that the present
preliminary Doctor's examinations required more knowledge
of advanced theoretical and atomic physics than was reason-
able to expect of a man specializing in applied physics, and
it was consequently decided in the future to offer an alternative
preliminary examination in applied physics, of equal diffi-
culty with the examination in pure physics, but dealing more
with those parts of physics and related subjects which are
important in the applications of physics. This examination
will be first offered in the year 1935-36.

The current year has been one of steady progress in
research. Professor Harrison has completed the construction
of his automatic wavelength measuring device, a machine which
greatly improves both speed and accuracy in the process of
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measuring spectroscopic plates. During the summer, with the
aid of a grant from the federal government, an ambitious
program was begun for remeasuring the spectra of the chemical
elements. Photographs will be taken on the gratings of the
Institute, measured on the new machine, and the result should
be a revised table of wavelengths, both more accurate and more
extensive than those now available. Professor Nottingham is
obtaining valuable results on thermionic emission with small
external fields, his new apparatus permitting a new order of
accuracy in such measurements. Professor Warren continues
his investigations both of amorphous solids and of crystals,
Professors Morse and Allis have made theoretical investi-
gations of the energy distribution of electrons in the arc,
obtaining interesting and unexpected results. The writer has
continued theoretical study of the electronic structure of
metals. Professor Vallarta, collaborating with Abbe Lemaitre,
the distinguished astronomer, a graduate of the Department,
has carried further his theoretical studies of cosmic rays. The
theory of the variation of cosmic ray intensity both with lati-
tude and longitude has been worked out, partly with the aid
of the differential analyzer, and the good agreement with
experiment has given a convincing proof of the corpuscular
nature of at least part of these rays. A co6perative program of
cosmic ray research has been initiated, involving members of
the Physics and Electrical Engineering Departments at the
Institute, and of the Physics Department of Harvard Univer-
sity. Research in radioactivity, with particular emphasis on
its geological applications, has been started by Professor Evans,
newly arrived in the Department.

A third spectroscopy conference, with a large and enthu-
siastic attendance, was held in July 1935. The Department's
work in applied as well as pure spectroscopy is rapidly becom-
ing well known.

JOHN C. SLATER.

SCHOOL OF ARCHITECTURE

Architecture. The modification of our teaching policy in
the early years of Design, which was referred to in last year's
report, has produced excellent results in assuring a better
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understanding of those basic principles that underlie all design,
whether or not architectural, and that, therefore, provide a
broader foundation for the students' later work. It was appar-
ent that an experienced teacher was needed to develop the
full possibility of this procedure, and the School has been
fortunate in securing the services of Mr. James Ford Clapp to
co6perate in this and other phases of our Design work with
Professor Gardner.

For the past ten, or more, years the School has believed it
desirable that the entering student should be brought in con-
tact with the professional aspects of Architecture as soon as
possible; hence history, theory, and design are all to be found
in the first-year curriculum. A further step in the same direc-
tion has been undertaken for the coming year, after receiving
the approval of our Visiting and Advisory Committees, namely,
the designing of a small house for actual construction. The site
is to be chosen and then surveyed, and the best plans sub-
mitted by the students selected for execution. Specifications
and working drawings are to be prepared and contracts let,
all under the direction of the instructor in charge of Archi-
tectural Practice. Then the students will supervise the entire
process of construction and thus acquire a realization of prac-
tical needs that will be of inestimable value in their later
studies. The house so designed and constructed is to be sold
and the proceeds used in a similar manner for the next year.

The more complete co6rdination of the teaching of the
major subjects in our curriculum is being carried out to the
benefit of both staff and student. Monthly staff meetings aid
effectively to this end and talks by the head of the Department
to each of the classes of the first three years, at least once a term,
give them a better understanding of the purpose and relation of
the many courses that necessarily characterize these prepara-
tory years.

In December a combined meeting of our Visiting and
Advisory Committees was held to consider whether industrial
design should, in any way, be included in the work of the
School. A thorough discussion resulted in the agreement that
this subject should not be treated in our undergraduate courses,
as its principles are already covered in the teaching of design

_ ___ _ C _ _~_ _I _ __ ~ _ _ ~LL - _ _ __ ~
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and that its practical application to such fields as textiles, auto-
mobiles, etc., might best be reserved for graduate work.

At this meeting also, emphasis was placed upon the need
for a much broader use of electives in connection with the
regular curriculum in the senior and graduate years. A careful
study of the many existing courses at the Institute that would
be useful from this standpoint has been made, and the resources
of our later years adapted and broadened accordingly, with a
view to thus meeting more effectively the individual needs of
competent advanced students.

The School is indebted to Mrs. Henry Forbes Bigelow
for the gift of her husband's valuable architectural library
of five hundred volumes. Mr. Bigelow took an active and
useful interest in the School throughout his life. Mr. Franklin
A. Park also presented several architectural books to our
library.

Our students were successful in winning the Rotch Travel-
ling Scholarship, as well as that of the Societe des Amis de
l'Universite. No attempt was made to send a student to
Fontainebleau.

The annual graduation dinner of the School was made
the occasion for an expression of the affection in which Boyd
Goodwin was held by the members of the staff and the student
body who had learned to know and value his devoted services
for the past forty years.

Again the School gladly acknowledges the many ways in
which its interests are being constantly aided by the adminis-
trative officers and teachers in Cambridge.

WILLIAM EMERSON.

City Planning. During 1934-35 a number of well-
known experts in the field of City Planning and housing gave
lectures and design criticisms in the course, including: Russell
V. Black, Walter Blucher, Marjorie S. Cautley, Gilmore D.
Clarke, Jay Downer, Robert D. Kohn, Albert Mayer, John
Nolen, Clarence S. Stein, Sir Raymond Unwin, Robert Whitten,
and Joseph T. Woodruff.

Three students received the degree of Bachelor of Archi-
tecture in City Planning in June, 1935; another completed the
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requirements during the past summer; and the fifth member
of the senior class left at the end of the first term to join the
staff of the National Resources Committee (New England
Region). Two graduates of the City Planning course have
since joined the staff of this committee, together with several
graduates of the architectural course, and another graduate
is employed with the Traffic Bureau of the Massachusetts
Department of Public Works.

During the second term, the Executive Committee of the
Institute approved the granting of the degree of Master in
City Planning. Courses in City Planning Design, Research,
and Administration were approved by the faculty.

Mr. Joseph T. Woodruff, consultant to the National
Resources Committee for New England, has been appointed
lecturer in City Planning for 1935-36, and will give a full day
each week during the session for lectures and design criticism.

Mr. Lawrence E. Hovik, winner of the Graduate Research
Scholarship in 1934, followed his graduate year at the Institute
by a two months' visit to England, where he continued his
research under the direction of Dr. Thomas Adams, research
adviser to the course.

The prospects for the coming year are good. Five students
have applied for admission to the graduate year in City Plan-
ning, and four or five students should be eligible for their
undergraduate degrees in June, 1936.

FREDERICK J. ADAMS.

Architectural Engineering. During the past year the
course in Architectural Engineering has been registered by the
State Education Department at Albany, New York as an ap-
proved course in engineering, which means that graduates from
the course may qualify under the New York statute for a license
to practice engineering. This is in direct line with the objective
of the course as offered at the Massachusetts Institute of
Technology.

Most of the courses in Architectural Engineering offered
by the other schools, however, qualify their graduates for
practice in architecture and not in engineering. It is unfor-

__



REPORT OF THE PRESIDENT

tunate that the term architectural engineer is not more
definite in its meaning.

The Massachusetts Institute of Technology was one of
the two schools in this country first to use the term. To us
then, as now, it signified a course in engineering designed to
meet the engineering problems arising in connection with
architectural structures. These problems were varied and
complex and have increased in their variety and complexity
with the passing of time. The course was offered in an attempt
to meet a demand for young men thoroughly trained in the
principles of engineering, but having enough contact with
architects and architectural studies to understand and sympa-
thize with architectural ideals.

In May, 1921 the Association of Collegiate Schools of
Architecture adopted the following definition of a course in
Architectural Engineering: "Essentially an engineering course
giving fundamental and comprehensive training in Engineering
and including sufficient preparation in Architecture to put the
student in full sympathy with the ideals of the architect, but
with no attempt to give him facility in architectural design."
As far as we are aware, this is the only definition of Archi-
tectural Engineering that has ever been officially adopted by
an organization representing practically all of the recognized
architectural schools of the country.

We have endeavored to keep our course in line with this
definition and feel that we have good and logical reasons for
so doing.

We have assumed that under normal conditions the ideal
modern architectural firm comprises three elements, each being
a distinct profession in itself and requiring special training,
yet all working in close contact and sympathy as an organic
unit. First there must be the creative element, usually sup-
plied by the member of the firm who has majored in creative
design and who by right of inheritance is still known as the
architect. Second there must be the engineering element, which
should be supplied by a specially trained engineer whom we
have called the architectural engineer, and lastly there must
be the administrative element, which may be supplied by a
third member of the firm or which, under certain conditions,
might be taken over either by the architect or the engineer.

_ __1LI~WP__I_^_I____·_11·^11~ -·CI~
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Two courses now offered by our Architectural School,
known respectively as "Architecture" and "Architectural Engi-
neering," supply the training for the first two elements. A third
course, to be known as "Architectural Administration," has
been under consideration, and, if it should at some future time
be offered, will attempt to supply the training for the third
element.

It seems to us unfortunate that so few of the other archi-
tectural schools in the country have adhered closely to these
distinctions expressed in the statement adopted in 1921 by
their representative organization. An eagerness to make it
possible for all their graduates to register as architects has
made it necessary for them to include so much architectural
design in their courses in Architectural Engineering that the
time left for serious engineering training has inevitably been
seriously reduced.

As a consequence the graduates from other schools often
find themselves weak in engineering subjects, compared with
our requirements, and generally have to take a substantial
amount of undergraduate work before registering for the
graduate year.

We believe, however, that our interpretation of Archi-
tectural Engineering is the logical one. Our use of the term
was prior to all other schools save one, and we offer this state-
ment in justification of the continuance of the policy on which
our course was founded.

W. H. LAWRENCE.

Drawing. The policy which has recently been developed
was continued during last year with but minor changes in
detail.

The moving picture film showing the various machine
tool processes, which was designed and completed during the
year, promises to be of great use in helping the students visual-
ize the meaning of the different conventions used in engineering
drawing.

W. H. LAWRENCE.
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DIVISION OF HUMANITIES
Economics and Social Science. The Department has

continued to broaden its work in the field of social science as
indicated in last year's report. Sociology under the subject title
"The Social Framework of the Machine Age" has been intro-
duced both as a General Study and as an offering of the Depart-
ment of Economics and Social Science. Professor Schaefer's
new course entitled "American Government," the lack of which
had been deplored by the Visiting Committee of the Depart-
ment, is another notable addition to our curriculum.

Twelve men were registered in the new Five Year Course
and on the basis of our experience with these students some
changes in methods of instruction are being made next year.
It is not yet possible to forecast the development of this
venture. Because it involves an extra year and because Course
XV takes most of those who are especially interested in the
economic aspects of engineering, the number entering the
Five Year Course is not likely to increase rapidly.

Several new subjects have been added at the request of
other departments. In addition to the "Social and Economic
Factors in City Planning" introduced last year, Professor
Burdell is offering "Methods of Social Investigation" and
"Planning and Housing Legislation" to the City Planning
students. In response to a request of the Department of Aero-
nautical Engineering we are also introducing next term the
"Economics of Transportation"; this will be available for
seniors and graduates of all departments.

In connection with our general elementary course in Eco-
nomics, we have thoroughly revised the textbook and made
some significant additions. The series of extended book reviews
being contributed to Mechanical Engineering by members of
the Department has aroused much favorable comment. Various
members of our staff have continued their occasional public
addresses and have been contributing their services to civic
organizations as well as to the state and federal governments.

RALPH E. FREEMAN.

English and History. One of the ways in which the
Department aims to broaden the outlook of Institute students
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is to develop their comprehension of science as a human art.
The option entitled Scientific Writing and Thought, which is
elected by a considerable number of freshmen, introduces the
student to scientific method and scientific literature through
a study of the mind of the scientist as he attacks his problems
and presents them in written form. The option in Intellectual
History, offered in the second year, includes a study of the
great scientific advances of the last few hundred years and their
effect on civilization. General Study courses on the History of
Science and the History of Engineering develop these advances
in detail, while another General Study, Biography in Science,
required of seniors in the course in Electrical Engineering,
deals with the subject from the point of view of the individual
scientist. In all these courses the student has opportunity,
through speaking or writing or both, to increase his power of
handling scientific ideas. By a new approach he is taught to
realize the importance of accurate expression, in the use of
words and the framing of sentences, and of comprehending
and presenting an idea in such a way as to show that it is the
outcome of a reasoned process of thought. Most important of
all, by relating science to the fields of thought called human-
istic, by integrating the lore of nature and the lore of man, he
lays the foundation for a structure of values that is essential to
the man who would live adequately in the modern world.

HENRY G. PEARSON.

Military Science and Tactics. During the year the
Department continued its study of the departmental curricula
with a view to preparing the students better for the break
between student status and that of a commissioned officer in
the organized reserves of the United States Army. The
Chemical Warfare unit revised its schedules and extended its
scope by adding a two-hour course in the first term of the
senior year. The Air Corps unit, not having enrolled any new
students during the past three years, graduated its last stu-
dents with the Class of 1935 and has been discontinued. No
other changes in the units took place during the year.

As a result of its recent studies, the Department has
adopted one two-hour drill period for the freshmen in place of

now
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two one-hour periods. It is expected that this will result in
an increased amount of time actually available for practical
instruction and that the period will not prove to be too long
for the character of the instruction given. The Ordnance unit
has revised its schedules and extended its scope by preparing
a one-hour course to be added in each term of the senior year,
effective with the opening of the school year 1935-36. No
other changes are in prospect for the immediate future, although
it is felt that the program for the sophomore year is not yet
altogether satisfactory.

Despite cramped quarters and limited facilities, the Var-
sity, R. O. T. C., and Freshman Rifle Teams had an unusually
successful year, winning practically all matches in which they
participated. With improved facilities, they could undoubt-
edly continue their recent successes, and it is recommended
that the expansion of the rifle range from a 5-point to a 20-point
range be made a project of high priority.

S. C. VESTAL.

Modern Languages. During the year there have been
no major changes in the policies and conduct of the Depart-
ment. Owing to the reduced size of the staff and a decrease
in the number of sections in the earlier courses in French and
German it was unusually difficult to meet the schedule demands
of all students, but by offering supplementary hours of instruc-
tion to small groups this difficulty was overcome. Italian was
again offered for the first time in several years, and was of great
practical help to at least one of our graduate students who
made a professional visit to Italy this summer.

The phonograph room has been of great help to those
students who wished to supplement the classroom teaching
by private practice and it will be the policy of the Department
to have ultimately full course records for all of the most
important foreign languages, as well as a good selection of
records from famous writers. As in the past, we have been
able to offer our students free tickets to a number of French
moving pictures shown by the Cambridge French Talking
Films Association; also to secure for them at reduced rates
tickets to the foreign language films shown at the Fine Arts
Theater.

_ I ___
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Through the Department a number of scholarships were
offered to our students for study at German universities during
the summer. One student was awarded a most attractive
French scholarship giving him free transportation to France
and back, with all expenses in France covered for two weeks.

Professor Langley spent most of the summer in research in
Paris, and Mr. Koch devoted the whole summer to travel and
study in France, Germany and Russia.

The Department is very grateful to the members of the
Visiting Committee, and especially to the chairman, Mr. W.
Cameron Forbes, for the interest they have shown in the
successful working of the Department and for the helpful
advice they have given.

E. F. LANGLEY.
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The Treasurer

To the Corporation of the
Massachusetts Institute of Technology:

The statements submitted herewith show the financial condi-
tion of the Massachusetts Institute of Technology as of June 29,
1935, as well as the financial transactions during the fiscal year
ended on that date.

The following gifts and legacies have been received during the
year:

Capital Gifts:

Coleman duPont Estate, for Endowment (additional) . . . . . $24,319.39
Contributions to Educational Endowment Fund (additional) . . 90.00
Henry C. Frick Estate, for Endowment (additional) ..... 567.75

James H. Haste Estate, for Relief (additional) . ....... 1,678.06
James W. Henry Estate, for Endowment. . . . . . . . . . . 8,226.08
C. Lillian Moore Estate, for Grimmons Fund (additional) . . . 2,264.06

Harriette A. Nevins Estate, for Blackburn Fund (additional) 291.45
Emerette O. Patch Estate, for Endowment . ........ 7,500.00
Redfield Proctor, for Vermont Scholarship (additional) . . . . 10,000.00

Julia A. Read Estate, for Thomas A. Read Scholarship Fund 21,117.00
William P. Ryan Memorial Scholarship Fund, Contributions . 3,557.42
Elizabeth R. Stevens Estate, for Boyden Fund (additional) . 113.80
Mr. and Mrs. Thomas, for W. B. S. Thomas Fund . ..... 928.58

Estate of William Lyman Underwood, for Endowment (additional) 6,380.00
Estate of Everett Westcott, for Endowment . .... ... 122,794.00
Estate of Elizabeth B. Willman, for Scholarship . ...... 5,065.51

Edwin A. Wyeth, for Endowment . ............ 269,665.64
Balance of Fund held in Trust by M. I. T. since 1913 and

distributed to six beneficiary institutions in 1935 .

$484,558.74

Miscellaneous Gifts:

Sir Douglas Alexander, for Research . . . ......... . $10,000.00
American Philosophical Society, for Salary and Research . . . 2,450.00
American Telephone & Telegraph Co., for Course VI-A . . . . 3,750.00

Anonymous, for Research and Fellowship . . . . . . . . . . 8,370.00
Babcock & Wilcox Co., for Industrial Fund . . . . . . . . . 1,500.00
Godfrey L. Cabot, for Geology Department . . . . . . . . . 4,846.50

Godfrey L. Cabot, for Research Associates of M. I. T. 1,000.00
Dewey & Almy Chemical Co., for Research . . . . . . . . . 1,100.00
William Emerson, for City Planning . . . . . . . . . . . . 1,666.67

General Electric Co., for Course VI-A ............ 3,750.00
Contributions for German Scholar (Rockefeller Foundation) . . 1,650.00
W. P. Gray, for Class of 1893 Fund ............ 25.00
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National Academy of Science, for Research . . . . . . . . . . $2,000.00
American Academy of Arts and Science, for Research . . . . . 1,350.00
Geological Society of America, for Research . ........ 3,000.00

L. J. and Mary E. Horowitz, for Course in Building Construction 9,000.00
Alfred L. Loomis, for Research . . .............. 1,000.00
J. F. McElwain, for Research Associates of M. I. T .. 1,000.00

Emma B. Moore, for Current Expenses . .......... 100.00
Redfield Proctor, for Travelling Fellowships . ........ 3,000.00
Contributions to Professor's Fund . ............ 328.50

Theodore Robinson, for Research Associates of M. I. T. ..... 1,000.00
Rockefeller Foundation, for Research . ........... 31,749.96
Alfred P. Sloan, Jr., for Graduate Scholarship . ....... 2,000.00

Smithsonian Fund, for Physics Department . ........ 500.00

$96,136.63

Total Capital and Miscellaneous Gifts . ......... . $580,695.37

The Edmund Dana Barbour Field House was completed before
the opening of the Institute year in September, 1934 and has been
a most welcome addition to our recreational and athletic facilities.
The total expense, $55,000, was borne by the Edmund Dana
Barbour Fund. A considerable amount of building alteration
incidental to the reallocation of space to departments was also
carried out during the summer of 1934.

Income from students decreased $48,000, which was in line with
the reduced registration but the return from investments showed
a marked increase, $61,000, and additional income amounting to
$35,000 from other sources, including appropriations from certain
special funds, made it possible for the Institute to balance its budget
for the year - a budget which called for expenditures approxi-
mately $48,000 greater than the previous year. All of this budget
increase was for academic purposes.

The balance as a result of operations for the year was $238.73.
The Institute's cumulative deficit on account of operations since
1865 now stands at $24,951.22; a reduction from the previous year
of $4,927.42 due to credits received from operations prior to
July 1, 1934.

The Book Value of the Endowment Funds, $31,767,649 shows a
decrease of approximately $81,000 over the previous year despite
gifts and additions of $484,558. This difference is accounted for
by investment changes reducing the total of the Endowment
Reserve Fund to $133,934.14.

No Endowment Fund on the books of the Institute has at any
time been reduced in principal by reason of investment changes or
otherwise than by appropriations ýfor specific lInstitute purposes
made in accordance with the terms of the various gifts or bequests.

As might be expected, the investment list shows a great number
of changes during the year and the stock holdings in the General or

R__ I_ __ __ __ __I_ ___
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pooled investments now exceed 37 per cent. The Market Value of
all securities held on June 29th was 102.5 per cent of their Book
Value. Corresponding figures were 93 per cent a year ago; 82 per
cent two years ago and 66 per cent three years ago. All Book
Values represent the purchase price or, in the case of securities
received through gifts or bequests, the Market Value as of the
day received - both subject to the customary premium amortize-
ment.

Total cash received as income from all investments and allocated
to the funds gave a yield of 4.65 per cent. This compares with
4.53 per cent a year ago; 4.47 per cent in 1933 and 4.54 per cent in
1932.

August 15, 1935.
Executive Committee
Massachusetts Institute of Technology
Cambridge, Massachusetts

Report of Technology Loan Fund Committee

Dear Sirs:
I desire to submit the enclosed report of the Technology Loan

Fund Committee for the fiscal year ended June 30th, 1935 which
includes a cumulative statement of receipts and disbursements for
the five fiscal years ended June 30th, 1931, 1932, 1933, 1934 and
1935, together with statement showing how the balance of the
Fund is now constituted.

I also enclose report of Messrs. Loomis, Suffern & Fernald
(Certified Public Accountants) covering their examination of the
accounts of the Technology Loan Fund.

The names of the members of the Technology Loan Fund Com-
mittee are as follows:

Charles Hayden, Chairman
Gerard Swope
Edwin S. Webster
Pierre S. du Pont
John E. Aldred
Karl T. Compton
Horace S. Ford

Respectfully submitted,

CHARLES HAYDEN,
Chairman Technology Loan Fund Committee.

~~____III__Y__II~~IllI1lls~-3~ _ IYIIIIIYIIL~IYU··-n_~^~_~^~·-i~-~--I~ ~-



116 MASSACHUSETTS INSTITUTE OF TECHNOLOGY

co 10 00 ~ o e 00 '

CO c c6 d k 0 r- 't 0
00 - 1 C 0 C N CO

o 00 CO OI O c CN
0 -3 1- C CO CO

IO 0 LO 0 8 00

00 00 00 m ll
1. c~ 0LoCL 000 Ckl

0 C 0 0 14C 00 CO C

~~co N co 00 co~ cD , l
co0Cco 

C) t

C 00 00 C1C M 00 Cl0S 10 ~f 1~ 0

CO C500 o 00 CO

,O C C O 00 Cl

M C co N C114 m 10 10
t- 

CO6- -- C Or Cl 1
c 

0 

000 0- -
CC) 0 0 00 c co koI~

00) co 0D COC 01o
C) cl 6li c : 'o4

CO 0) CO C 00 Ccq 

"ti

Z00 ot X0 r-C O q

CO 101 -C O

00c c . l 0 0

00) 00 0ý 0f l00 0 0 00Pi'~ CO~P d 00 N -3u3Q, c

Z050 NO 0 -b c ~I0 0 0 c D0 00S0 00 00 03

C;1 /Z o O O Y C T$C
Z 0`3 .00 00:l3

C) ) 00 * *04SC) 02H 2 CC)o

> P .,

0ý UD i P4 4H H .- 2.3 *a *00

00 - -m C m -

r/ 0 CO C) C

.O - O Fl - :
1.4 Cl·k 1~) .OC - a C o -

) C)C C) 4) C
-R C01 -- P C)

q~ ~ ~ __ ___I __~~ _~~___~ ___ I_



REPORT OF THE PRESIDENT

STATUS OF FUND AT JUNE 30, 1935

Securities received from Contributors
in lieu of Cash and included
herein at the Value when Received

195 Consol. Gas Elec. Lt. & Power Co. of Baltimore . $25,000.00
*65 98/600 Electric Bond & Share Co. ............ 10,000.00

250 Intl. Power Securities Co. $6 Pfd . . . . . . 6,000.00
*390 North American Co. com . . . . . . . . 22,078.26
250 Stone & Webster Co . ............. 24,718.75

$87,797.01

Securities Purchased Cost
$27,000 Atl. Gulf & W. I. S/S 5s 1959 . . . . . . . . . $14,580.00
50,000 Balt. & Ohio R.R. cony. 4ys 1960 ....... 50,625.00

100,000 Bklyn. Man. Trans. 6s 1949 A ......... 99,000.00
75,000 Chgo. No. Western Rwy. cony. 4ys 1949 . . .. 74,625.00
75,000 Chgo. R. I. & Pac. Rwy. cony. 4 2s 1960 . . . 74,812.50
50,000 Intl. Cement Corp. 5s 1948 . ......... 39,250.00

$352,892.50

TOTAL INVESTMENTS . ............. . . $440,689.51

Cash on Hand ...................... $183,955.63
TOTAL FUND ................... $624,645.14

* Includes subsequent stock dividends.

To the Corporation of the
Massachusetts Institute of Technology:

Report of the Trustees of the
Massachusetts Institute of Technology Pension Fund

Dear Sirs:
A financial statement of the Trustees of the Massachusetts Insti-

tute of Technology Pension Fund follows herewith:

BALANCE SHEET, JUNE 30, 1935
Assets

Investments (as listed below) . .............. . $898,433.62
Cash . ................... ...... 29,760.73

Total . . . . . . . . . . . . . . . . . . . . . . . $928,194.35

Liabilities
Teachers' Annuity Fund (5% salary deduction, plus interest) . $493,091.81
*M. I. T. Pension Fund (3% appropriation, plus interest) . 339,493.02
Reserve Fund (and interest) 17,487.82
Special Reserves for Annuity Payments (18 Annuitants) . 78,121.70

Total . . . . . . . . . . . . . . . . . . . . . . . $928,194.35

------------- ·--- - ··-·-~l----·-l··Y ---L--·Y··-~-.I-- --ll-·.··-.--~~l-·ylI~-~-· .- ~-------·I-_---· ---llly__
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Par Investments (as above) Book Value
$10,000 Dominion of Canada ........ 42% 1936 $9,825.00
50,000 United States of America . ..... 3% 1948 50,560.00

30,000 Atlantic Refining Co. . ....... 5% 1937 30,415.00
10,000 Chile Copper Company ....... .... 5% 1947 9,587.50
25,000 Scovill Mfg. Co. . ........ . 52% 1945 24,750.00
60,000 Standard Oil Co. of N. Y. ...... . 4y% 1951 58,972.97
25,000 Texas Corp., Cony. Deb......... 5% 1944 25,334.00
33,000 United Biscuit Co. of America . . .. 5% 1950 33,462.00

35,000 Amer. Tel. & Tel. Co. . ...... . 5% 1946 35,773.00
30,000 Bell Tel. Co. of Pa. . ....... . 5% 1948 32,171.00
10,000 Cedars Rapids Mfg. & Pr. Co. . . . . 5% 1953 10,000.00
25,000 Central Hudson Gas & Elec. Co. . . 5% 1957 25,000.00
24,000 Connecticut Light & Power Co..... 5% 1962 22,865.00
25,000 Detroit Edison Company ... . . . 5% 1949 24,315.65
29,000 Mississippi River Power Co. .... . 5% 1951 29,384.00
25,000 Narragansett Electric Co. . ...... 5% 1958 25,222.00
30,000 N. Y. Edison Co., 1st & Ref. ... . . 5% 1951 29,025.00
40,000 N. Y. Power & Light Corp. ... . . 4y2% 1967 39,499.62
40,000 Public Service Elec. & Gas Co. ..... 4% 1971 40,537.00
30,000 Tennessee Elec. Power Co. ..... . 5% 1956 29,900.00
20,000 Western Union Tel. Co. ...... . 5% 1938 18,597.70

25,000 Atlantic Coast Line, 1st ....... . . 4% 1952 24,753.15
25,000 Baltimore & Ohio R. R. . ..... . 4% 1948 25,236.00
10,000 Canadian National Rwy ..... . . 4. 2% 1957 9,775.00
25,000 Canadian Pacific Rwy. ........ 5% 1944 25,379.00
30,000 Chicago, Burlington & Quincy R.R. .. 32% 1949 29,399.08
5,000 Chicago & North Rwy. Eq. Tr. .... 5% 1937 5,000.00

16,000 Kansas City, Mem. & Burl. R.R. . .. 5% 1934 16,000.00
40,000 Kansas City Terminal ........ 4% 1960 41,968.00
30,000 Long Island R.R. . ........ . 4% 1949 29,775.00
25,000 Pere Marquette Rwy. Co . . . . . . 4% 1980 24,812.50
25,000 Southern Pacific .......... 4% 1955 23,812.50
40,000 Union Pacific R.R. Co. . ...... 42% 1967 37,326.95

$902,000 $898,433.62

The market value of these securities as of June 30, 1935 was
$932,760.

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

F. R. HART
K. T. COMPTON
D. C. JACKSON
C. W. DOTEN
H. S. FORD

Trustees.

Respectfully submitted,
HORACE S. FORD,

Treasurer.
September 16, 1935.
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SCHEDULE A
FINANCIAL RESULT OF OPERATION FOR YEAR ENDED JUNE 29, 1935

Regular Research and
Courses Funds
Budget Non-Budget Total

Operating Income (Schedule B) .. $2,694,798.59 $700,741.50 $3,395,540.09
Operating Expense (Schedule C) .. 2,694,559.86 961,499.60 3,656,059.46

Excess Income, Budget Operation $238.73

Excess Expense, Non-Budget
Operation . . . . . . . . . $260,758.10

Net Excess Expense, Total
Operation . . . . . . . .. $260,519.37

To meet this Excess Expense the following amounts were available:

(1) Profit and Loss, balance from previous years'
operation (Schedule 8) . ........ $4,688.69

(2) Special Funds for Excess Expense, Non-
Budget Operation . . . . ........ 260,758.10 265.446,79

Thus there remained a Balance applicable to reduc-
tion of Current Deficit (Schedule S) ..... $4,927.42

_
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SCHEDULE B
OPERATING INCOME FOR YEAR 1934-1935

INCOME FROM STUDENTS:

(a) Tuition Fees . . . . . . .
Locker Fees . . . . . . .
Entrance Examination Fees.
Condition Examination Fees

Late Registration Fees . .
Net Dormitory Income (Sched

ule B-) . . . . . . . .

INCOME FROM INVESTMENTS:

Endowments, General Purposes
(Schedule M) . .

Endowments, Designated Pur-
poses (Schedule M) .....

Regular Research
Courses and Funds
Budget Non-Budget

$1,238,013.35
623.73

1,680.00
4,732.75

1,090.00
25,865.36

. 25,865.36

Total

$1,272,005.19 ........ $1,272,005.19

$1,204,904.50 $10,190.23 $1,215,094.73

69,359.10 196,895.42 266,254.52

Net (Schedule M) ..... . $1,274,263.60 $207,085.65 $1,481,349.25

INCOME FROM OTHER SOURCES:

Federal Aid from Acts, 1862-90.
1933-34 Reserve Income . . .
Contributions for Teaching and

Research (Schedule B-2) . .
Division of Laboratory Supplies.
Trustees H. C. Frick Estate . .
Appropriations from Funds for

Teaching and Research (Sched-
ule B-3) . . . . . . . . . .

Huntington Hall Rental . . . .
Walker Building, Boston . . .
Miscellaneous . . . . . . . .

CURRENT FUND EARNINGS:

Total (Schedule R) . .....

TOTAL OPERATING INCOME
(Schedule A) . ........

$22,255.00
12,808.01

26,816.67
11,405.97
5,000.00

58,244.15
3,500.00
7,500.00
1,000.00

$148,529.80 ........ $148,529.80

........ $493,655.85 $493,655.85

$2,694,798.59 $700,741.50

(a) TUITION FEEs - Cash, Institute Year 1934-35 . . . . . . . . . . .
Cash, Summer Session 1934 . . . . . . . . . . . .
Fees Receivable. . .................
Undergraduate Scholarships . . . . . . . . . . . .
Graduate Scholarships . . . . . . . . . . . . . .
Technology Loan Fund, Loans . . . . . . . . . . .
Emerson Fund . . . . . . . . . . . . . . . . . .

$3,395,540.09

8849,050.28
78,337.28
1,102.29

69,704.00
83,212.75

152,656.75
3,950.00

Total .................. ... ........ $1,238,013.35

4
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SCHEDULE C
OPERATING EXPENSE FOR YEAR 1934-1935

Regular
Courses

ACADEMIC EXPENSES: Budget

Salaries of Teachers (C-1) . . $1,443,925.58
Wages Accessory to Teaching(C-1) 49,687.84
Wages, Laboratory Service (C-1) 71,796.87
Department Expenses (0-2) . . 123,062.29
General Library (C-3) .... . 54,027.83

$1,742,500.41

ADMINISTRATION EXPENSES:

Research
and Funds
Non-Budget

Total

........ $1,742,500.41

Salaries, Officers . . . . . . .
Wages, Clerical Staff (C-4) . .
Expenses, Offices (C-5) . . . .
Bulletins and Publicity (C-6)
General Expense (C-7) . . . . .

PLANT EXPENSES:

Wages, Building Service (C-8)
Power Plant Operation (C-9)
Fire Insurance (Net) . . . . .
Repairs and Alterations (0-10) .

MISCELLANEOUS EXPENSES:

Department of Hygiene (C-11) .
Summer Camps 1934 (C-12 and

C-13) . ..........
Division of Industrial Coopera-

tion . . . . . . . . . . . .
Athletic Field, Boat House and

Launches (C-14) . . . . . .
Special Appropriations (C-16). .
*Walker Memorial (C-17) . . .

EXPENSES OF CURRENT FUNDS:

Total (Schedule R) . . . . . .

AWARDS FROM FUNDS:

Total (Schedule C-18) . . . . .

PAYMENTS FROM SPECIAL FUNDS:

$91,200.00 ........ ........
73,156.82
26,754.75
9,082.64

116,236.06

$316,430.27 ........ $316,430.27

8111,169.34
93,174.25

3,381.35
123,243.81

$330,968.75

$60,846.41

5,847.19

3,620.83

16,405.37
196,284.46
21,656.17

$304,660.43

....... . $330,968.75

....... . $304,660.43

........ $806,239.42 $806,239.42

........ $140,597.78 $140,597.78

........ $14,662.40 $14,662.40

$2,694,559.86 $961,499.60 $3,656,059.46

* Not including Dining Service (see Schedule C-15).

Total (Schedule C-19) .....

TOTAL OPERATING EXPENSE
(Schedule A) . . . . . . . . .

------- IUIIIIIIUII·-I - - ----- I---- I-·-··-·-- -~-IIU--~Cl·l^-ll- i
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SCHEDULE B-1
DORMITORY OPERATION

Income:
From Rentals . . . . . . . . . . . . . . .

Less Refunds . . . . . . . . . . . . . .

From Miscellaneous . . .............

(Net)

$134,145.72
5,398.42

$128,747.30
2,561.15

Total . . . . . . . . . . . . . . . . . . . .. .. .. $131,308.45
Expenses:

Salaries . . . . . . . . . . . . . . . . . . .
Laundry....................
Heat, Light, Power . .............
Water ................. .. .
Repairs . . . . . . . . . . . . . . . .
Supplies . .. .. .. .. . $6,803.91

Less Inventory (June 29, 1935)
(Schedule D-2) . ......... 3,803.19

Printing, Administration, Telephone . . . . . .
New Furniture and Furnishings .. ........
Interest on Mortgage Loan (Whitney Fund) . . .

$41,584.71
2,683.70

16,012.34
2,023.00

15,474.04

3,000.72
3,245.34

13,919.24
7,500.00

Total ............... ...... 105,443.09

Net Income (Schedule B) . ............. $25,865.36
SCHEDULE B-2

CONTRIBUTIONS FOR TEACHING AND RESEARCH
Prof. William Emerson . . . .Arch. Dept. (City Planning).. $1,666.67
Carnegie Corporation .... .Arch. Dept. (City Planning). 4,000.00
Anonymous ..... ... .Chemical Eng. Dept..... 2,000.00
National Academy of Science . .Chemical Eng. Dept. .... 1,000.00
L.J. & M.E.Horowitz Foundation Civil Eng.Dept.(Bldg.Const.) . 9,000.00
American Tel. & Tel. Co . ... Elec.Eng.Dept. (Course VI-A) 3,750.00
General Electric Co. ....... .Elec.Eng.Dept. (Course VI-A) 3,750.00
Emerg.Com.for German Scholars. Mathematics Dept. . . . . . 1,650.00

$26,816.67
SCHEDULE B-3

APPROPRIATIONS FROM FUNDS FOR TEACHING
Biology Research Fund .
Health Education Res. Fund .
W. T. Sedgwick Fund . . . .
Cabot Fund . . . . . . . .
Ellen H. Richards Fund . . .
Edward Whitney Fund ....
Industrial Fund . . . . . . .
Electrical Eng. Special Fund
Geology Rockefeller Res. Fund
Edward Whitney Fund. . ..
William Nickerson Fund . . .
Textile Research Fund . . ..
U.S.Navy Vibration Res. Fund
Physics Rockefeller Res. Fund

AN
.Biology Dept. .......
.Bidlogy Dept. . . ......
.Biology Dept. . . ......
.Chemical Eng. Dept. . .
.Chemistry Dept . .....
.Civil Eng. Dept . ....
.Division of Industrial Res.
.Electrical Eng. Dept. . .
.Geology Dept . .....
.Geology Dept . . . . .
.Humanics Dept... ....
Mechanical Eng. Dept. .

.Mechanical Eng. Dept. .

.Physics Dept. . . . . . .

'D RESEARCH
$1,790.00

1,200.00
7,000.00
1,937.96

600.00
2,200.00
3,620.83
4,500.00
1,600.00
7,110.00
5,385.36

10,800.00
6,000.00
4,500.00

$58,244.15
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SCHEDULE C-1
SALARIES OF TEACHERS, WAGES ACCESSORY TO TEACHING

AND LABORATORY SERVICE

Wages Wages
Teachers Accessory Laboratory

Department Salaries to Teaching Service

Summer Session, 1934 ......... 59,269.27

Aeronautical Engineering ...... 80,664.00 $2,108.30
Architecture . ........... 67,100.00 3,655.53 $3,252.00

Biology and Public Health . ..... 44,610.00 1,393.70 1,820.00
Business and Eng. Administration... . 54,530.00 1,927.99

Chemistry . ............ 135,920.70 4,817.88 6,114.50

Chemical Engineering ........ 56,437.96 2,939.93 3,752.00
Chemical Engineering Practice School . 12,300.00
Civil Engineering . ......... 101,923.52 4,072.78

Division of Laboratory Supplies . . ....... 21,254.30
Drawing. ........... . . . 24,200.00 312.00

Economics . .......... . . 38,500.00 3,084.00

Electrical Engineering . ....... 137,933.00 6,097.63 11,699.32
English and History . . . . . . . . 55,400.00 1,074.23

General Eng. and General Science . . 1,000.00 *...... ......
General Studies . . . . . . . . . . 1,600.00
Geology . .......... . . . 45,709.83 2,686.39 338.40

Humanics . . . . . . . . . . . . 5,000.00 *...... ......
Lantern Operation . . . . . . . . . ...... 1,119.53

Mathematics .. . . . . . . . . 59,550.00 1,176.14
Mechanical Engineering ....... 172,738.00 5,161.51 13,492.15

Military Science .......... 7,630.00 1,038.46
Mining and Metallurgy ....... 84,680.80 2,648.08 4,678.83
Modern Languages . ........ 17,000.00 427.50 ......

Naval Architecture . ........ 33,550.00 1,578.86 1,837.51

Physics . ............. 146,678.50 3,486.93 2,438.33

Totals (Schedule C) . ...... $1,443,925.58 $49,687.84 $71,796.87

* Included in appropriation for Department Expenses (Schedule C-2).

_ I II _ __



124 MASSACHUSETTS INSTITUTE OF TECHNOLOGY

SCHEDULE C-2
*DEPARTMENT EXPENSES

Department
Architecture . . . . . . . . . . . . . . . .
Biology . . . . . . . . . . . . . . . .
Business and Engineering Administration . . . .
Chemistry . . . . . . . . . . . . . . . .

Chemical Engineering ............
Chemical Engineering Practice School .....
Civil Engineering . . . . . . . . . . . . . .

Drawing . . . . . . . . . . . . . . . . . .
Economics . . .. ................
Electrical Engineering . ...........

English and History . ............
General Engineering and General Science . . .
General Studies . ..............

Geology . . . . . . . . . . . . . . . . . .
Humanics . . . . . . . . . . . . . . . . .
Mathematics . . . . . . . . . . . . . . . .
Mechanical Engineering . . . . . . . . . . .

Military Science . ..............
Mining and Metallurgy . . . . . . . . . . .
Modern Languages . . . . . . . . . ....
Naval Architecture . . . . . . . . . . . . .

Physics . . . . . . . . . . . . . . . . .
United States Army and Navy Officers . . .

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

SCHEDULE C-3
GENERAL LIBRAR:

Salaries of Officers . . . . . . . . . . . . .
Wages, Clerical Staff . . . . . . . . . . . .
Expenses . . . . . . . . . . . . . . . . .

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

(Net)
Expense (Net)

$5,922.38
*2,700.00
4,130.00

*17,619.66

5,200.00
7,464.08

*2,170.00

315.00
1,357.88

*20,369.78

315.00
520.92
104.10

1,900.00
335.36

*350.00
*21,100.00

1,308.72
*6,474.65

206.97
764.24

Overdraft

$260.18

5.52

28.08

258.99

10.49
137.13

*22,100.00
333.55

$123,062.29 $700.39
(Schedule O) (Schedule D)

Y
Expense (Net)
.$13,972.64

24,652.09
*15,403.10

$54,027.83

(Schedule C)

*Certain special appropriations not included (see Schedule C-16).
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SCHEDULE C-4
WAGES, CLERICAL STAFF, ADMINISTRATION OFFICES

President and Vice-President . . . . . . . . . . . . . . . $5,503.76
Dean of Science ................... .. 1,020.00
Dean . . . . . . . . . . . . . . . . . . . . . . . . . 2,030.25
Registrar ................... . ... 24,604.47
Director of Admissions . . . . . . . . . . . . . . . . . . 6,721.58
Bursar . . . . . . . . . . . . . . . . . . . . . . . . . 21,516.35
Superintendent ..................... 7,104.00
Undergraduate Scholarship and Loan Fund Board . ..... 4,656.41

Total (Schedule C) . .............. . . . . . $73,156.82

SCHEDULE C-5
EXPENSES, ADMINISTRATION OFFICES

President and Vice-President . .... .............. .. $2,879.70
Dean of Science ........... ...... ... 151.85
Dean ......................... 833.73
Registrar .... .................... 10,529.14
Director of Admissions . . . . . . . . . . . . . . . 1,144.20
Bursar . . . . . . . . . . . . . . . . . . . . . . . 5,956.97
Superintendent . . . . 1,192.52
Undergraduate Scholarship and Loan Fund Board . . . . .. 2,407.55
Graduate School and Scholarship Committee . ....... 291.41
New Student Publicity Account . ............. 1,367.68

Total (Schedule C) . ... . . ... ...... . . . . $26,754.75

SCHEDULE C-6
BULLETINS AND PUBLICITY

Advertising - M. I. T. Publications . ........... $1,204.64
Printing - President's and Treasurer's Reports . ...... 1,201.00

Directory .. . . .. . .. . . . . . .. .. 552.00
Summer Session 1935 . . . . . . . . . . . . . 1,652.00
General Catalogue . . . . . . . . . . . . . . 4,473.00

Total (Schedule C) ...... .......... .. . $9,082.64

SCHEDULE C-7
GENERAL EXPENSE

News Service ............ .........
Allowances . . . . . . . . . . . . . . . . . . . . .
Pensions . . .. . . . . . . . . . .
Care of Securities ............
Workmen's Compensation and General Liability Insurance, ei
Taxes, Cambridge and Maine . .............
Auditing .......................
Miscellaneous Dues, Fees, etc . . . . . . . . . . . . .
Receptions, Graduation . . . . . . . . . . . . . . . .
Ice - ice water ... .. . . . .. .. . .. . .. ..
Trucking of Mail . . . . . . . . . .
Travel . ........................
Telephone Service ...................
Catalogue of Former Students ..
M. I. T. Service Accounts ...............

Total .......................
Less Credits . . .....................

Total (Schedule C) . . . . . . . . . . . . . . . . .

t1

S $2,253.17
. 25,900.00
. 12,602.92

20,000.00
c. 6,392.42

6,840.66
1,000.00
1,714.97
5,290.66

673.37
1,044.24
6,949.90

19,562.55
5,773.10
3,298.80

S$119,296.81
3,060.75

$116,236.06

______ UI · ___1___~_____··_ _·~_ 1__~1 Ir_~ · _IIIILI·___l_^l__UYUIIII·
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SCHEDULE C-8
WAGES, BUILDING SERVICE

Shop Foremen (net) . . . . .. .................. . $3,072.54
Janitors: Supervisory and Staff . ............. 50,709.46
Night Cleaners . . . . . . . . . . . . . . . . 20,352.86
Watchmen (including Cambridge Police) . ......... 12,750.03
Window Cleaning .................... 7,885.98
Heating and Ventilation . . . . . . . . . . . . . . . . . 8,698.31
Messengers, Mail, Elevator, Shipper, Stock Room ...... 7,700.16

Total (Schedule C) .................. $111,169.34

SCHEDULE C-9
POWER PLANT OPERATION (Net)

Oil . . . . . . . . . . . . . . . . . . . . . . . . . . $60,449.46
Coal . . . . . . . . . . . . . . . . . . . . . . . . . . 2,469.76
W ater . . . . . . . . . . . . . . . . . . . . . . . . . 1,827.00
Supplies . . . . . . . . . . . . . . . . . . . . . . . . 3,127.54
Repairs . . . . . . . . . . . . . . . . . . . . . . . . 5,935.38
Trucking, etc .. .. .. .. . .. . . . .. . . . . . . . 369.40
Salaries . .... . . . . . . . . . . . . . . 25,896.80
Electricity, Rogers Building ............... 2,659.94
Oil Burning Conversion (% cost) ............. 15,681.68

Total . . . . . . . . . . . . . . . . . . . . . . . . $118,416.96
Less Transfers and Credits . ............... 25,242.71

Total (Schedule C) .................. $93,174.25

SCHEDULE C-10
REPAIRS, ALTERATIONS AND MAINTENANCE

Buildings 1, 2, 3, 4, 5, 6, 8, 10, 11 ..............
Rogers Building, Boston .................
Buildings No. 30, 31, 33, 35, 36, 38, 46 . ..........
Miscellaneous Wooden Buildings, etc. . . . . . . . . . . .
Alterations . . . . . . . . . . . . . . . . .... . ..
President's House . . . . . . . . . . . . . . . . . . . .
Furniture . . . . . . . . . . . . . . . . . . . . . . ..
Elevators . . . . . . . . . . . . . . . . . . . . . . ..
Mains and Conduits . . . . . . . . . . . . . . . . . . .
W ater . . . . . . . . . . . . . . . . . . . . . . . . .
G as . . . . . . . . . . . . . . . . . . . . . . . . . .
Grounds, Roads, Tennis Courts, etc. . ............
Building Protection . . . . . . . . . . . . . . . . . . .
Rubbish . . . . . . . . . . . . . . . . . . . . . . . .
Undistributed (net) . . . . . . . . . . . . . . . . . . .

Total (Schedule C) . . . . . . . . .

$42,549.03
5,615.43
9,475.88

640.96
5,684.06
4,797.98
3,432.40
1,767.08
9,296.20
8,917.10
2,087.69

24,256.68
1,230.73
1,983.26
1,509.33

$123,243.81

_

I
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SCHEDULE C-11
DEPARTMENT OF HYGIENE

Salaries, Medical Director, Assistants and Infirmary Staff . . .
Additional Medical Services . . . . . . . . . . . . . . . .
Physical Training and Coaching ...............
Medical and Other Supplies .................
Physical Examinations. . ................ . ...
Equipment . . . . . . . . . . . . . . . . . . . . . . . .
Food Account (Net) . . . . . ........... . . . .
Laundry . . . . . . . . . . . . . . . . . . . . . . . . .
Miscellaneous .......................

Total (Schedule C) . . . . . . . . . . . . . . . . . . .
*Special appropriations not included (see schedule C-16).

SCHEDULE C-12
CIVIL ENGINEERING SUMMER CAMP (1934)

TECHNOLOGY, MAINE

$30,507.12
1,086.66

*20,931.50
2,005.75
2,960.83

499.60
1,016.43
1,290.97

547.55

$60,846.41

From Students and Staff . ........... $3,446.18
Miscellaneous . ................ 30.99

Total Income ..................... $3,477.17

*Expenses:
Travel Expense .......
Construction and Repairs . .
Caretaker . . . . . . . . .
Taxes and Insurance .....
Administration, Telephone, etc.
Wages - Operating .....
Provisions and Supplies . . .
Coal, Wood, Gas and Ice. . .
Express and Freight, Laundry

Total Expense ......
Net Expense .......

.. . . . . . . . $345.16
. . . . . . . . . 739.22
. . . . . . . . . 1,440.00
. . . . . . . . . 1,337.29
. . . . . . . . . 592.14

800.00
1,852.46

696.19
146.90

. . . . . . . . . . . . . . 7,949.36

. . . . . . . . . . . . . . $4,472.19

SCHEDULE C-13
MINING ENGINEERING SUMMER CAMP (1934), DOVER, N. J.

*Income:
From Students and Staff . ........... $837.40
Miscellaneous . ................ 11.34

Total Income ...................... $848.74
*Expenses:

Travel Expense ................ $105.60
Repairs and Equipment. . ............ 372.96
Caretaker, Insurance, Tel., Adm., Light . . . . . 947.64
Wages - Operating . ............. 400.00
Provisions and Supplies . .. .. ........... 397.54

Total Expense .................... 2,223.74
Net Expense ..................... $1,375.00

Total Expense of Camps (Schedule O) . ......... $5,847.19
*Tuition Receipts and Staff Salary payments included in Summer Session, pp. 120 and 123.

*Income:

_ I~
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SCHEDULE C-14
ATHLETIC FIELD, BOAT HOUSE, LAUNCHES

Athletic Field, Maintenance . ........ ...
Boat House, Maintenance . ...........
Launches, Maintenance . ............

Total (Schedule C) .............

..... $10,313.99
4,155.55

. . . . . 1,935.83

..... $16,405.37

SCHEDULE C-15
DINING SERVICE (Net)

Inventory, June 30, 1934:
Utensils . . . . . . . . . . . . . . .
Stock . . . . . . . . . . . . . . . .

Expenditures:
Food . . . . . . ....................
Salaries . . . . . . . . . . . . . . . . . . .
Light, Heat and Water . . . . . . . . . . . .
Ice, Refrigeration . . . . . . . . . . . . . . .
Laundry ..........
Dining Room and Kitchen Equipment .....
Repairs . . . . . . . . .
Printing and Advertising . . . . . . . . . . .
Administration Expense . . . . . . . . . . . .
Insurance . . . . . . . . . . . . . . . . . .

... . $9,264.60

... . 1,670.65

$43,020.48
38,093.84
4,436.39

246.50
1,412.91
1,378.51

813.95
935.13
594.61
824.90

$10,935.25

19 757.22

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

Income:
Coupon Books . . . $39,148.96
Less Outstanding Coupons (Schedule D) 124.28

Cash . . . . . . . . . . . . . . . .
Drawn from Dining Service Reserve Fund
Charged to General Expense . . . . . .

Inventory, June 29, 1935:
Utensils ................ ...
Stock . . . . . . . . . . . . . . . .. . . .

..... $102,692.47

$39,024.68
. .. 49,467.64
. . . 2,268.82

885.39
$91,646.53

$8,454.05
2,591.89

11,045.94

Total ................. ....... $102,692.47
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SCHEDULE C-16
SPECIAL APPROPRIATIONS

Graduate Students and Staff Tuition Awards . .......
Undergraduate Dues . ..................
Pension and Insurance Plan - Staff . ...........
Insurance Plan - Employees . ..............
Society of Arts . . . . . . . . . . . . . . . . ..
Special Tuition Awards . . . . . . . . . . . .
Biography, Dr. Richard C. Maclaurin . ........
Travel Allowances - New Staff Appointments . . . . . .
Special Travel Appropriation, No. 1052 . . . . . . . . . .
New Office Equipment . .................
Dormitory Rent - Award . . . . . . . . . . . . . . . .
No. 1041, State Highway Accident Survey . . . . . . . . .
No. 1045, Exhibit, Pittsburgh Meeting, A. A. A. S . . . . .
No. 1053, News Bulletin-Tech Review . . . . . . . . . .
No. 1058, Placement Training Committee . . . . . . . . .
No. 1067, Open House . . . . . . . . . . . . . . . . . .
No. 1070, Walker Memorial Concerts - Musical Clubs . . .
No. 1073, Aldred Lecture Fund . .......... . . .
No. 1074 and 1075, President's Fund . . . . . . . . . . .
No. 1079, Professor Hardy's Color Analysis .........
No. 1080, Publicity: . ............... Total

1935 Register of Former Students $2,000.00
President's Letter to Alumni 1,431.87
Visual Education (Animated Motion Pictures) 3,500.00
Bulletin on Ceramics 186.82
1935 Alumni Reunion 364.00
Techniques for Director of Admissions 150.00
High School Saturday Afternoon Visits 79.09

No. 1093, Publicity-Science Leaflet . ...........
No. 1087, Public Address System . . . . . . . . . . . . .
No. 1089, Grading land - West of Massachusetts Avenue . .

To DEPARTMENTS:
Biology . .Food Research 1,200.00 Health Edu. Res.
Chemistry ....................

No. 1065 $250.00
Civil Engineering . ...............

Soil Mechanics $800.00 No. 1056
Electrical Engineering . . . . . . . . . . . . .

Diff. Analyzer $2,700.00 No. 1061
No. 1036 $1,000.00 No. 1066
No. 1047 $600.00 No. 1082
No. 1048 $750.00 No. 1085

Hygiene ....................
No. 1064 $150.00

Library ................. ..
No. 1011 $300.00

M athematics . . . . . . . . . . . . . . . . . .
Special Lecturers $150.00

Mechanical Engineering . . . . . . . . . . . . .
Met. Work. Lab. $15,334.20 No. 1063
Textile School $296.81 No. 1083
No. 1039 $200.00 No. 1088

Mining Engineering . ..............
No. 1072 $275.00

Physics . . . . . . . . . . . . . . . . . . . . .
Nuclear Research $9,232.00 No. 1061
No. 1044 $1,500.00

Total (Schedule C) . . . . . . . . . . . .

.Total
$1,500.00

Total

Total
$2,300.00

. Total
$546.00

$1,550.00
$500.00

12,500.00
Total

Total

Total

. Total
$250.00
$139.90
$500.00

Total

Total
$454.00

$35,955.00
17,115.00
65,686.03
4,869.46
2,289.35
1,000.00

800.00
2,165.00
2,000.00

595.96
235.00
475.00
622.30
600.00
300.00

1,085.03
75.00

500.00
250.00

1,700.00
7,711.78

180.00
96.64

5,000.00

2,700.00

250.00

3,100.00

10,146.00

150.00

300.00

150.00

16,720.91

275.00

11,186.00

. . . . $196,284.46

___·_··_ · 1I~---1-II-· __.__,__._ -- I--^^I-~I-il _-II·_· -_UI~·UIWM~L*-·YI·YIU*llll~·lllllll~·lll
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SCHEDULE C-17
WALKER MEMORIAL (Net)

Income:
Games ................... ..... $88.23

Expenses:
Salaries . . . . . . . . . . . . . . . . . . $8,667.07
Light, Heat, Power . ............ 5,413.62
Water ................... 695.56
Repairs, Alterations, Maintenance ...... 5,932.69
Trucking, Administration . . . . . . . . . . 33.15
Equipment, Supplies, Magazines and Papers . . 1,002.31

Total . . . . . . . . . . . . . . . . . . . . . . . . 21,744.40

Net Expense (Schedule C) . .............. . $21,656.17

SCHEDULE C-18
AWARDS FROM FUNDS

Teachers' Fund, for Retiring Allowances . ........ . . $3,825.00
Robert A. Boit Fund, for Prizes . .......... . . . 240.00
Class of 1904 Fund, for Prize . .............. 10.00
Arthur Rotch Prize Funds, for Prizes . ........... 200.00
James Means Prize Fund, for Prizes . . . . . . . . . ... 131.90

Roger Defriez Hunneman Fund, for Prizes . ......... 50.00
Samuel W. Stratton Fund, for Prizes . . . . . . . . 111.50
Frances and William Emerson Fund, for Student Aid .... . 4,275.00
William Barton Rogers Fund, for Student Loans . ...... 2,693.75
Bursar's Fund, for Student Loans . ............ 2,428.16

Dean's Fund, for Student Loans . ............. 86.97
Summer Surveying Camp Fund, for Loans . ......... 100.00
Edward Austin Fund, for Graduate Scholarships . ...... 18,000.00
Jonathan Whitney Fund, for Graduate Scholarships . ... . 23,000.00
Misc. Funds, for Graduate Scholarships and Fellowships . . .. 12,741.50

Misc. Funds for Undergraduate Scholarships ..... . . . . 69,704.00
Jonathan Whitney Fund, for Technology Christian Association . 3,000.00

Total (Schedule C) ................... $140,597.78

__
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SCHEDULE C-19
PAYMENTS FROM INCOME OF SPECIAL FUNDS

Walter S. Barker, for Books . ........ . . $334.10
Frank Harvey Cilley, for Books, etc . . . . . . . 3,690.75
Charles Lewis Flint, for Books ... . . . . . . . 205.87
William Hall Kerr, for Books . . . . . . . . . . 15.03
George A. Osborne, for Books . . . . .......... 359.33

Technology Matrons' Fund, for Teas . ....... 411.97
John Hume Tod, for Books . .......... 74.27
Theodore N. Vail, for Vail Library . ....... 1,600.00
Ednah Dow Cheney, for Margaret Cheney Room . 1,546.42
Edward D. Peters, for Mineralogy Department . . 250.00

F. Jewett Moore, for Chemical Department . . . 150.51
F. W. Boles Memorial, for Architectural Department 322.19
Edmund K. Turner, for Annuity and Tax ..... 2,068.98
Pratt Naval Architectural, for Nautical Museum

and Annuity . . . . . . . . . . . . . . . . 2,228.18
Crosby Honorary, for Geology . ......... 36.66

Arthur Rotch, for Books . ...... ... . . . 409.63
Sedgwick Memorial Lecture, Expenses . ...... 293.51
Ellen H. Richards, for Research. . ........ . 665.00

Total (Schedule C) . .................. $14,662.40

__ 11·1_ 1·__·_· __I__ ~_I___ · · _ _II__· ·_ __··__·__ __ __ _ _·__
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SCHEDULE D
TREASURER'S BALANCE SHEET

1

ENDOWMENT FUNDS, ASSETS

Securities and Real Estate (Schedule H) . .......
Loaned for Current Purposes (Contra) . ........
Cash: For Investment (Schedule D-3) . . . . . . . . .

Total June 29, 1935 ...............

. $31,392,954.76
. 88,425.21
. 286,269.96

. $31,767,649.93

2

STUDENT LOAN ASSETS

Notes Receivable (Schedule P) . ............ $719,608.12

Total June 29, 1935 . ............... $719,608.12

3

CURRENT ASSETS

Cash: For General Purposes (Schedule D-3) . ......
Accounts Receivable (Schedule D-1) . .........
Students' Fees, Receivable . .............
Students' Deposits, Receivable . . . . . . . . . . . .
Deposit on Fire Insurance Account . .
Inventories and Advances for 1935-36 (Schedule D-2) . .
Deferred Expense Accounts (Schedule D-4) . ......
Current Deficit (Schedule S) . . . . . . . . . . . . .

Total June 29, 1935 . ..............

. $8,793.24
17,471.44
1,102.29

744.12
44,475.00

102,417.94
53,526.00
24,951.22

S $253,481.25

4

PLANT ASSETS

Land, Buildings, and Equipment . ........... $15,733,443.41

Total June 29, 1935 (Schedule J). . ........ . $15,733,443.41

Total Assets June 29, 1935 . . . . . . . . . . . . . .. $48,474,182.71

-· ---
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SCHEDULE D

133

JUNE 29, 1935

1

ENDOWMENT FUNDS, CAPITAL

Endowment Funds (Schedule M) . ........... $31,767,649.93

Total June 29, 1935 . . . . . . . . . . . . . . . . $31,767,649.93

2

STUDENT LOAN CAPITAL

Total (Schedule P) ...............

Total June 29, 1935 . ............

3

CURRENT LIABILITIES

Current Funds (Schedule R) . . . . . . . . . . .
Accounts Payable . . . . . . . . . . . . . . . .
Students' Fees and Deposits (Schedule D-5) . . . .
*Undergraduate Dues, Balance . . . . . . . . . .
Dining Room Coupons, Outstanding ........
Borrowed from Investment Assets (Contra) .....

Total June 29, 1935 . ............

* . . $719,608.12

. . . $719,608.12

$107,170.93
3,600.63

54,088.38
71.82

124.28
88,425.21

$ . .253,481.25

4

EDUCATIONAL PLANT CAPITAL

Endowment for Educational Plant . ........... $15,733,443.41

Total June 29, 1935 (Schedule K) . ......... $15,733,443.41

Total Liabilities June 29, 1935 . ............ $48,474,182.71

*See also Undergraduate Dues Reserve (Schedule M, p. 151).

-·--··---·- ·- ·--- ·--- -·- -·-·--- - -- ~ ·_____·--__--u_-LIIIIIYI·IIUU~·IIYIIL· -
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SCHEDULE D-1
DETAIL OF ACCOUNTS RECEIVABLE

Division of Industrial Cooperation . ............ $3,528.22
Investment Income . . . . . . . . . . . . . . . . . . . 2,291.07
Horowitz Foundation . ................. 3,000.00
Wyeth Fund ...................... 2,997.33
Miscellaneous Accounts . ................. 5,654.82

Total (Schedule D) .................. $17,471.44

SCHEDULE D-2
DETAIL OF ADVANCES AND INVENTORIES FOR 1935-1936

Department Overdrafts (Schedule C-2) . .......... $700.39
Summer Session Salaries, Advanced . . . . . . . . . . . . 3,012.00
Salary Advances 1935-36 . ................ 12,410.00

Civil Engineering Summer Camp 1935, Advanced . ..... 526.76
Mining Engineering Summer Camp 1935, Advanced ..... 152.67

Premiums Paid on Unexpired Insurance . ......... 3,442.19

Inventories - Notes held by Cooperative Society and M.I.T.. 3,841.22
Dormitory Supplies ... ............ .. 3,803.19
Dining Service, Food, Utensils, etc....... 11,045.94
Oil . . . . . . . . . . . . . . . . . . . . 1,140.40

Walker Memorial Games, Candy, Cigars, etc. . 236.09
Letter Shop Supplies . . . . . . . . . . . . 1,005.49
Stamps . ....... .. .... .... 200.85
Office Supplies . . .............. 983.55
Building and Janitors' Supplies ......... 2,054.34

Architectural Students' Supply Room, Stock .. 1,621.04
Stock Room: Pipe, Fittings, Lumber, Hardware,

Paint, Oil, Glass and Miscellaneous Supplies 12,911.71
Photostat Service, Supplies, Equipment, etc. . 1,008.50
Photographic Service, Supplies and Equipment. 5,021.78
Division of Laboratory Supplies: Chemicals,

Glassware, Platinum, etc. .......... 34,650.43
Liquid Soap . . . . . . . . . . . . . . . . 160.24
Blue Print Service, Supplies and Equipment . . 2,489.16

Total (Schedule D). . ................. $102,417.94

_ __ __
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SCHEDULE D-3
TOTAL CASH RECEIPTS AND DISBURSEMENTS FOR THE YEAR
Total Cash Receipts ..................
Total Cash Disbursements . . . . . . . . . . . . . . .

Excess of Disbursements ...............
Cash, June 30, 1934 . . . . . . . . . . . . . . . . . .

Cash, June 29, 1935 . . . . . . . . . . . . . . . . . .

CASH BALANCE
Cash for Investment - on Deposit (Schedule D).
Cash for Current Purposes (Schedule D)

On Deposit ................
In Office . . . . . . . . . . . . . . . . .

.86,612.81

.2,180.43

Total Cash (Schedule D) . ...............

SCHEDULE D-4
DEFERRED EXPENSE ACCOUNTS

Power Plant Conversion (Bal.) . . . . . . . . . . . .
Graduate Dormitories . . . . . . . . . . . . . . . .
Undergraduate Dormitories, Equipment . . . . . . . .

$8,569,493.00
8,652,996.25

$83,503.25
378,566.45

$295,063.20

$286,269.96

8,793.24

$295,063.20

$14,400.00
34,800.00
4,326.00

$53,526.00

SCHEDULE D-5
STUDENTS' FEES IN ADVANCE, AND DEPOSITS RETURNABLE

Tuition Fees, Summer Session 1935 . . . . . . . . . . . $45,795.
Students' Deposits Returnable . . . . . . . . . . . . . 1,039.:
Students' Deposits, Summer Session 1935 . ........ 2,716.
Students' Deposits in Advance 1935-36 . . . . . . . . . 25.'
Dormitory Rental in Advance 1935-36 . . . . . . . . . 15.'
Dormitory Rentals, Summer Session 1935 . . . . . . . . 4,337.
Students' Deposits, account C. E. Summer Camp and Mining

Camp . . . . . . . . . . . . . . . . . . . . . 160.'

50
82
06
00
00
00

00

Total (Schedule D) . . . . . . . . . . . . . . . . .

______ _·____·_ I _·_ _··_ _· · _YI_··_~ I ___I_ _
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SCHEDULE H
INVESTMENTS - GENERAL

Par Value
GOVERNMENT BONDS

$500,000 Boston, Met. Dist... 4%s 1944-59
260,000 Canada ............ 5s 1952

115,000 Detroit ............ 4s 1943-46
35,000 Detroit ............ 4Ms 1945-56
40,000 Detroit ............ 5s 1945

275,000 Ontario ............ 5s 1942-59
50,000 Ontario ............ 6s 1943

129,000 Ottawa............
33,000 Ottawa ............

5s 1940-54
6s 1936-51

100,000 Quebec ........... 4Ms 1950
50,000 San Francisco ....... 4Ys 1952-54

Book Value Net Income

$483,534.60 $23,750.00
258,511.88 13,000.00

108,846.60
34,345.98
40,955.00

243.88
160.00
500.00

275,675.00 13,760.95
51,798.00 3,000.00

129,915.00 6,450.00
33,979.00 1,980.00

97,000.00 4,500.00
50,553.00 2,250.00

Toronto ...........
Toronto ...........
Toronto ...........

United States of Am. 1½s
United States of Am. 3Y4s
United States of Am. 4s

1948
1939-42
1944-46

22,622.25
31,485.80
51,281.00

1936 100,738.00
1946 15,893.00
1954 214,398.25

Income from bonds sold or matured 21,280.82

$2,008,325 Total Government and Municipal Bonds $2,001,532.36

$50,000
200,000
50,000

90,000
300,000
100,000

100,000
100,000

*100,000

INDUSTRIAL BONDS

American Radiator.. 4Ms
Armour, R.E., 1st... 4½s
Armour, Del........ 5Ms

Chile Copper, Deb... 5s
Cons. Coal, 1st ..... 5s
Glidden ............ 5Ys

Int. Cement ........ 5s
Midvale Steel & Ord. 5s
Nat. Dairy Products. 5Ms

195,000 Pocahontas Corp. .... 6s
100,000 Remington Rand A . 5½s
100,000 Scovill Mfg......... 5sY2

17,000
125,000
74,000

Smith & Wesson 1st. 5Ms
Standard Oil, N.Y... 4Ms
Swift & Co., 1st .... 5s

75,000 Texas Corp ........
100,000 United Drug .......

1947 $48,000.00
1939 175,116.25
1943 41,125.00

1947 87,080.00
1950 268,806.25
1939 99,750.00

1948 99,500.00
1936 100,000.00
1948 103,518.00

1943 146,678.28
1947 101,987.00
1945 99,000.00

1938 16,830.00
1951 122,641.02
1944 69,883.13

5s 1944
5s 1953

$102,446.24

$2,250.00
9,000.00
2,750.00

4,500.00

5,500.00

5,000.00
5,000.00

688.06

15,228.67
785.58

1,008.33

935.00
5,512.62
3,700.00

75,468.00 3,750.00
100,000.00 5,000.00

*Items under Net Income shown in italics indicate accrued interest paid or excess expense
over income.

24,325
32,000
50,000

100,000
15,000

200,000

973.33
1,600.00
3,000.00

1,041.71

4,955.55

i·
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Schedule H (Continued)

INDUSTRIAL BONDS (Continued)

$50,000 Waltham Watch, 1st. 6s 1943 $49,000.00
190,000 Western Elec., Deb.. 5s 1944 188,288.75
50,000 Woodward Iron, 1st . 58 1952 42,750.00

Income from bonds sold or matured

Book Value Net Income

$3,000.00
9,500.00

13,206.25

$2,166,000 Total, Industrial Bonds

Shares

*INDUSTRIAL STOCKS

1,500 Air Reduction .............
250 Algonquin Printing ........

1,500 American Can.............

1,053 American Mfg., Pfd ........
1,020 Anaconda Copper, Cap.....

700 Beech-Nut Packing ........

2,000 Borden, Cap..............
1,200 Caterpillar Trac...........
4,000 Cent. Aguirre Asso.........

370 Cerro de Pasco ............
2,500 Continental Can...........
2,000 Corn Products Ref .........

1,500 Curtis Pub., Pfd...........
1,500 Draper Corp ..............
2,000 duPont de Nemours .......

23,250 Eastman Kodak ...........
7,500 General Electric ...........
4,000 General Motors...........

3,000 Gold Dust ................
1,020 Inter. Bus. Mach ..........
3,000 Inter. Harvester ...........

4,000 Inter. Nickel Can..........
1,000 Johns-Manville ............
1,000 Liggett & Myers, B ........

2,500 R. H. Macy ..............
700 Minn.-Honeywell Reg......

1331 Mission Corp .............

2,500 Monsanto Chemical........
5,000 National Biscuit ...........
1,500 Owens-Illinois Glass .......

* Common except as indicated.

$2,035,421.68 $94,993.39

(3)
(4)
(4)

(2)

(3)

(1.60)
(1)

(1.50)

(4)
(2.40)

(3)

(7)
(2.40)
(2.60)

(5)(.60)
(1)

(1.20)
(6)

(.60)

(.60)
(.25)

(4)

$158,703.97
67,500.00

179,585.97

46,332.00
28,744.00
56,715.95

47,638.33
50,080.98

114,020.16

18,870.00
131,876.26
147,043.90

141,448.04
85,882.00

188,389.38

2,018,699.85
117,009.60
136,065.15

48,364.12
143,576.55
113,863.98

104,123.89
51,997.50

107,401.19

(2) 119,692.70
(3) 57,428.43

1,266.67

(1) 115,413.44
(1.60) 165,768.74

(4) 130,326.59

Par Value

$4,500.00
1,500.00
5,500.00

4,475.25

800.00
600.00

3,750.00

740.00
5,325.00
4,503.00

8,250.00
4,088.00
4,625.00

141,250.00
2,700.00
4,750.00

150.00
5,130.00

900.00

1,520.00

3,000.00

4,250.00
400.00

2,625.00
5,000.00
4,750.00

--I----·II---I- Il-.L-· ^-I··I)·-1--~-I1I ---1 ___·.IO-·-··-- .-----.-·- --LI_-i··II·YI----I-_
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Schedule H (Continued)
Share8 Book Value Net Income

INDUSTRIAL STOCKS (Continued)

2,500 Pittsburgh Plate Glass ..... (2) $117,865.55 $3,720.00
3,000 Procter & Gamble ......... (1.50) 122,127.26 3,912.50

497 Pullman, Cap. ........... (3) 36,961.83 1,491.00

.... Quebradas Co................ 2,400.00
250 Rhode Id. Mall. Iron, Pfd... 25,000.00

75 Samson Cordage........... (4) 5,000.00 450.00
1,000 Shell Un. Oil, Cony., Pfd... 97,750.00
3,000 Standard Brands .......... (1) 65,850.36 3,000.00
3,500 Standard Oil, Cal., Cap ..... (1) 123,724.11 2,175.00

1,000 Standard Oil, Ind .......... (1) 34,012.50 1,000.00
4,500 Standard Oil, N. J......... (1) 189,542.70 4,125.00

600 Stevens Linen ............. (10) 39,000.00 9,000.00

567 Texas Corp ............... (1) 14,175.00 567.00
2,100 Texas Gulf Sulphur ........ (2) 76,278.91 3,300.00
4,000 Union Carbide & Carbon... (1.60) 190,674.31 3,625.00

1,000 United Carbon ............ (2.40) 52,325.78
5,357 United Fruit, Cap. ........ (3) 220,979.50 14,731.75
2,480 United Shoe Mach ......... (2.50) 175,928.56 6,750.00

1,000 U. S. Steel, Pfd ........... (2) 103,412.85 2,000.00
2,500 Woolworth ............... (2.40) 128,762.70 5,400.00

Income from stocks sold.... 10,890.00

Total, Industrial Stocks ..... $6,713,201.26 $303,618.50

Par Value

PUBLIC UTILITY BONDS

$200,000 Alabama Power, 1st.... 5s 1946 $191,501.25 $10,000.00
50,000 Alabama Power, 1st.... 42s 1967 49,125.00 2,250.00
61,000 American Tel. & Tel.... 5s 1946 59,919.80 3,075.00

225,000 American Tel. & Tel.... 5s 1960 216,928.00 11,250.00
200,000 Appal. El. Pr., 1st ... 5s 1956 203,262.00 10,000.00
70,000 Ark. Power & Lt., 1st .. 5s 1956 70,675.00 3,500.00

150,000 Bell Tel. of Penn....... 5s 1948 165,569.00 4,458.21
50,000 Blackstone Val.G&E,lst. 5s 1939 50,030.00 2,500.00

100,000 Boston Elevated ....... 5s 1937 99,875.00 5,000.00

290,000 Cedars Rap. Mfg.&Pr.lst 5s 1953 276,853.85 14,500.00
50,000 Cincinnati G. & E., 1st . 4s 1968 49,750.00 2,000.00
50,000 Columbia G. & E....... 5s 1952 43,301.33 2,500.00

42,000 Conn. Light & Power, 1st 7s 1951 39,557.11 3,010.00
52,000 Conn. Light & Power, 1st 42s 1956 49,465.00 2,340.00
75,000 Cons. Gas, N. Y....... 4Ys 1951 75,442.00 3,375.00

__
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Schedule H (Continued)
Par Value Book Value Net Income

PUBLIC UTILITY BoNDS (Continued)

$200,000 Cons. Gas, N. Y...... 5.. s 1945 $201,407.00 $11,000.00
248,000 Consumers Power, 1st... 4s 1944 248,072.00 4,436.45
50,000 Cont. Gas & El........ 5s 1958 42,500.00 2,500.00

100,000 Cumberl'd Cty. P.&L.lst 4is 1956 94,362.50 3,695.62
51,000 Cumberland Tel.&Tel.lst 5s 1937 50,229.00 2,550.00

100,000 Dayton Pr. & Lt., 1st .. 5s 1941 102,250.00 5,000.00

100,000 Detroit Edison ........ 5s 1952 105,220.00 4,252.92
100,000 Detroit Edison ........ 4Ms 1961 100,000.00 4,500.00
100,000 Duquesne Light, 1st .... 4Ms 1967 94,750.00 4,500.00

275,000 Edison El. Ill., Boston... 5s 1936 272,250.00 13,750.00
75,000 Edison El. Ill., Boston.. 3s 1937 75,000.00 1,125.00
50,000 Fall River Elec. Lgt., 1st 5s 1945 50,947.00 2,500.00

50,000 Great Lakes Power, 1st.. 6s 1943 43,187.50 3,000.00
100,000 Gulf States Util., 1st.... 5s 1956 90,878.32 3,962.36
173,000 Hyd. Power-Niag. Falls . 5s 1951 165,139.00 8,650.00

59,000 Illinois Bell Tel., 1st.... 5s 1956 56,712.50 2,950.00
50,000 Indianapolis Water, 1st . 5j's 1953 48,250.00 2,750.00

100,000 Jersey Cent. Pr.& Lt., 1st 5s 1947 102,425.00 3,847.36

100,000 Kans. City Pr. & Lt., 1st. 4js 1961 99,721.25 4,500.00
200,000 Louisville G. & E., 1st... 5s 1952 184,546.25 10,000.00
200,000 Massachusetts Gas..... 5s 1955 195,500.00 10,000.00

100,000 Memphis Pr. & Lt., 1st. 5s 1948 94,720.49 3,538.47
50,000 Minnesota Pr. & Lt., 1st. 4js 1978 48,500.00 2,250.00

110,000 Mississippi River Pr., 1st 5s 1951 102,414.84 5,500.00

50,000 Nevada California Elee.. 5s 1956 47,750.00 2,500.00
150,000 N. Orleans Pub. Serv.,lst 5s 1952 134,375.00 7,500.00
50,000 New York Edison, 1st... 5s 1951 48,375.00 2,500.00

200,000 New York Telephone, 1st 4½s 1939 199,843.36 9,000.00
100,000 New York Pr. & Lt., 1st . 4Ys 1967 95,571.01 4,381.00
100,000 North American ....... 5s 1961 101,125.00 5,000.00

150,000 Nor. States Power . . . . . 4s 1961 147,125.00 6,750.00
100,000 Nor. States Power, 1st.. 5s 1941 96,800.87 3,412.91
100,000 Ohio Power, 1st........ 4Ys 1956 98,088.50 4,500.00

100,000 Oklahoma G. & E., 1st . 5s 1950 94,750.00 5,000.00
50,000 Ontario Power, 1st ..... 5s 1943 49,312.50 2,500.00

100,000 Pacific G. & E., 1st .... 4ys 1960 98,368.75 4,500.00

175,000 Pacific G. & E., 1st .... 6s 1941 177,737.00 10,500.00
75,000 Pacific Tel. & Tel., 1st.. 5s 1937 73,915.10 3,750.00

165,000 Penn-Ohio Edison ...... 51 s 1959 168,653.00 9,075.00

100,000 Penn. Pr. & Light, 1st... 4 s 1981 96,250.00 4,500.00
50,000 Philadelphia Elec., lst.. 4s 1971 46,750.00 2,000.00
90,000 Potomac Elec. Pr....... 6s 1953 91,893.00 5,460.00

_ ~
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Schedule H (Continued)
Par Value Book Value Net Income

PUBLIC UTILITY BONDS (Continued)

$75,000 Providence Gas, 1st .... 4s 1963 $74,437.50 $3,000.00
99,000 Pub. Serv., No. Ills., 1st . 40s 1980 97,294.72 4,455.00
70,000 Pub. Serv. El. & Gas, 1st. 4s 1971 66,362.50 2,800.00

90,000 San Joaquin Light & Pr. 5s 1957 88,612.50 3,322.22
100,000 ShawiniganWater&Pr.,lst 4½s 1967 97,218.75 4,500.00
100,000 ShawiniganWater & Pr., 1st 5s 1970 101,209.00 5,000.00

50,000 Sierra Pacific Pr., 1st.... 5½s 1957 44,875.00 2,750.00
100,000 Sierra & San Fran.Pr.,lst 5s 1949 103,551.00 3,260.70
100,000 Sou. Bell Tel. & Tel., 1st. 5s 1941 100,297.00 5,000.00

165,000 Southern Cal. Edison... 5s 1939 163,218.75 8,250.00
100,000 Southern Cal. Gas, 1st... 4ys 1961 89,250.00 4,500.00
50,000 Syracuse Lighting ...... 5s 1951 54,374.00 2,500.00

48,000 Syracuse Lighting, 1st .. 5Ys 1954 48,444.44 2,722.50
20,000 Tenn. Elec. Pr., 1st .... 5s 1956 19,750.00 1,000.00
50,000 Tenn. Power, st ...... 5s 1962 46,625.00 2,500.00

300,000 Texas Pr. & Light, 1st.. 5s 1937 291,437.50 15,000.00
100,000 Union El. Lgt. & Pr., 1st 5s 1957 98,875.00 5,000.00
50,000 Virginia El. & Pr., 1st .. 5s 1955 45,125.00 111.11

100,000 West Penn. Pr., 1st .... 5s 1963 93,482.50 5,000.00
100,000 Western Mass.......... 4s 1939 100,260.00 1,733.34
200,000 Western Union Tel..... 5s 1951 200,826.00 10,000.00

Income from bonds sold or matured 51,472.86

$8,378,000 Total, Public Utility Bonds $8,202,446.24 $437,223.03

Shares
PUBLIC UTILITY STOCKS

3,384 American Tel. & Tel....... (9) $390,081.92 $30,456.00
700 Brooklyn Union Gas....... (5) 45,870.59 3,500.00

2,000 Cons. Gas, N. Y., Pfd ...... (5) 194,975.00 10,000.00

381 Edison Elec. Ill., Boston .... (8) 75,185.59 3,004.50
500 Memphis Pr. & Lt., Pfd .... (7) 49,375.00 3,500.00

1,500 Pub. Serv. of N. J., Pfd..... (5) 148,665.88 7,500.00

500 Stone & Webster, Inc ....... 27,680.74
700 West Penn Pr., Pfd ........ (6) 68,130.58 4,080.00

Income from stocks sold.... 5,981.56

$999,965.30 $68,022.06Total, Public Utility Stocks..
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Schedule H (Continued)
Par Value

RAILROAD BONDS

$150,000 Albany & Susq., 1st . 3Y2s
110,000 Atch.Top. & Santa Fe. 4s
100,000 Atch.Top.& S.FeC&A 4½is

50,000
150,000
50,000

Atlantic Coast Line . 4Ys
Boston & Maine, 1st. 5s
Boston & Maine, 1st. 5s

90,000 Canadian National.. 4Ys
100,000 Canadian National.. 4Y2s
48,000 Can. Nat. Eq. Tr.H.. 42s 19

50,000
59.000
75,000

50,000
100,000
100,000

100,000
100,000
75,000

65,000
100,000
200,000

85,000
10,000
75,000

100,000
100,000
150,000

100,000
76,000
20,000

75,000
68,000
50,000

Can. Nat. Eq. Tr. J.. 4%s
Canadian Pac. Eq.Tr. 5s
Central New England lst4s

19

Central Pacific......
Chesapeake Corp.. ..
Chic. Burl. & Quincy.

Chic. Burl. & Q., lst.. 4Y2s
Chic.J.& Un.Stk.Yds. 4s
Chic.J.& Un.Stk.Yds. 5s

Chicago Un. Sta., 1st 4Y's
Chic. & Northwestern 4s
Chic. & Northwest.lst 4Y2s

Chic. & Northwestern 4ys
Chic.& Northw.Eq.Tr. 5s 19
Cin. Un. Term., 1st.. 5s

Cl. Cin. Chi.& St. L. . 4Y2s
Grand Tr.& W.Eq.Tr. 5s
Great Northern ..... 4Y2s

Hudson & Manhattan 5s
Illinois Cent. Eq. Tr.. 4½s
Illinois Cent. Eq. Tr.. 5s

19:
19I

Illinois Cent ........
Ill. Cent. Western 1st
Indianapolis Un. . . . .

50,000 Kans. City,Ft.S.& M.
37,000 Kans. City, M. & B..
8,500 Kans. City, M. & B..

150,000
100,000
100,000

75,000
100,000
34,000

Kans. City Term., 1st
Long Island, Gen....
Long Island, Un.. . . .

Me. Cent., 1st & Ref. 4y½s
Mo. Pae., 1st & Ref.F 58
N. Y. Central, Eq.Tr. 4Ys 193

1946 $105,000.00
1995 105,370.00
1962 99,956.25

1964 48,875.00
1955 150,570.00
1967 46,500.00

1957 88,425.00
1956 98,000.00

35-37 40,440.00

37-38 49,180.00
1944 59,763.00
1961 56,281.25

1954 40,918.75
1944 104,013.00
1958 101,250.00

1977 96,750.00
1940 94,250.00
1940 74,143.75

1963 65,284.00
1987 96,500.00
2037 189,500.00

1949 85,100.00
35-38 9,899.30
1957 77,167.00

1977 98,891.25
1942 99,495.70
1976 144,344.25

1957 99,712.25
35-39 74,606.85
36-37 19,650.00

1952 67,875.00
1951 62,817.50
1965 49,468.75

1936 41,243.75
1934 34,225.00
1934 8,287.50

1960 133,875.00
1949 95,750.00
1949 96,137.50

1935 73,500.00
1977 99,750.00

p6-37 33,239.00

Book Value Net Income

$10,089.23
4,400.00
3,790.62

2,250.00
7,500.00
2,500.00

4,050.00
4,500.00
2,160.00

2,250.00
2,950.00
3,000.00

2,000.00
1,307.91
3,126.34

4,500.00
4,000.00
3,750.00

2,925.00
4,000.00
9,000.00

4,294.79
500.00

3,750.00

4,500.00
5,000.00
6,750.00

5,000.00
3,420.00
1,000.00

3,000.00
2,720.00
2,500.00

5,202.78
4,000.00
4,000.00

3,375.00

1,530.00

-I-II~--·IIIV-~LUI- ·^I1 1-~··--···--~11 ~-----~..11 .-1111111-L.1-· LUI~·~ ·.-lll_-.-L_-·~·_~, -I -_
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Schedule H (Continued)
Book Value Net Income

RAILROAD BONDS (Continued)

New York Central, B 6s
N.Y.Chic.& St.L.,Ref 41s
N. Y. Connecting, 1st 4y2s

Northern Pacific....
Northern Pacific, Ref.
Oregon RR. & Nay...

Par Value

$69,000
100,000
100,000

75,000
482,000
100,000

*100,000
100,000
100,000

125,000
117,900
37,500

51,000
5,000

83,000

*100,000
212,000
100,000

100,000
100,000
100,000

100,000
100,000
200,000

75,000

Rio Grande West., 1st
St.L.,I.Mt.& S.(R&G)
St. L., Iron Mt. & So.

Southern Pacific 1st. 4s
Southern Pacific .... 4Ys
Southern Pac., 1st A. 4%s

Term. R.R. of St.L 1st
Term. R.R. of St. L..
Union Pacific, 1st ...

41s
4s
4s

Union Pacific ....... 4Ys
Un. Term., Dallas,lst. 5s
Virginian, 1st A ..... 5s

Washington Term... 3½s

1944 $80,546.00
1978 97,000.00
1953 98,625.00

1997 67,875.00
2047 513,665.00
1946 99,410.83

1960 117,388.00
1965 100,672.00
1970 87,497.34

1980 120,987.50
1956 104,719.59
1956 37,500.00

1939 49,935.00
1933 4,812.50
1933 72,542.50

1955 95,250.00
1969 192,280.00
1977 97,250.00

1939 100,060.00
1953 83,860.00
1947 100,420.00

1967 99,354.11
1942 99,673.75
1962 191,737.50

1945

$4,140.00
4,500.00
4,500.00

3,000.00
28,920.00
3,675.78

1,125.00
4,500.00
3,421.24

5,625.00
5,895.00
1,500.00

2,040.00
300.00

4,980.00

1,688.89
9,540.00
4,500.00

4,500.00
4,000.00
4,000.00

3,688.00
5,000.00

10,000.00

68,196.37 2,625.00

Income from bonds sold or matured 42,544.86

$6,317,900 Total, Railroad Bonds ........ $6,097,263.59 $309,172.66
*Items under Net Income shown in italics indicate accrued interest paid or excess expense

over income.

Shares
RAILROAD STOCKS

1,000 Atch. Top. & S. Fe, Pfd .....
1,500 Atch. Top. & S. Fe, Com.....
2,000 Chesapeake & Ohio .......

(4.80)
(2)

(2.80)
1,032 Delaware & Hudson .......
1,150 Louisville & Nash.......... (2.50)

700 Norfolk & Western ........ (8.00)

$78,467.59
209,328.30

91,626.25

126,604.00
99,251.04
99,785.56

$3,340.00
3,000.00
4,200.00

3,450.00
4,080.00

2,000 Pennsylvania .............
1,000 Pere Marquette, Pr. Pref ....

650 Southern Pacific ...........

1,600 Union Pacific .............

Income from stocks sold....

Total, Railroad Stocks ......

(1) 144,023.13 2,000.00
80,024.40
58,500.00

(6) 213,674.30 9,600.00

2,940.00

$1,201,284.57 $32,610.00

Pennsylvania ....... 40s
Pennsylvania....... 4½2s
Pennsylvania ....... 4ys

Pere Marquette, 1st. 4Y2 s
Pere Marquette, 1st A 5s
Pere Marquette, 1st. 4s
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Schedule H (Continued)
Par Value

MISCELLANEOUS BONDS

$100,000 Aldred Inv. Tr., deb.. 4%s
371,000 Equit. Off. Bldg., deb. 5s
200,000 Law.Mtg.Inv.Cor.,lst 50s

25,000 Steiger Bldg., 1st ... 5 s
89,500 Trinity Bldg.N.Y.,lst 5y2s

Income from bonds sold or matured

$785,500 Total, Miscellaneous Bonds

Book Value Net Income

1967 $109,797.00
1952 371,000.00
1940 199,500.00

$4,500.00
19,150.00
6,000.00

1952 24,937.50 2,841.67
1939 86,533.33 4,922.50

1,470.46

$791,767.83 $38,884.63

Shares

BANK, INSURANCE AND OTHER STOCKS

588 Alaska Bldg. Trust ........
680 Boston R. E. Trust ........
200 Discount Corp., N. Y ......

521 First Boston Corp .........
5,228 First Nat. Bk., Boston .....

40 First Nat. Bk., N. Y .......

234 Guaranty Tr. Co., N. Y....
1,000 Hartford Fire Ins. Co......

20 Methuen Nat. Bank .......

1,000 National Fire Ins. Co.......
100 New England Trust Co.....
600 Old Colony Tr. Assoc ......

1,000 Phoenix Ins. Go ...........
5,500 State St. Invest. Corp ......

25 Whittenton Pers. Prop. Co .

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

(2)

(.50)
(2)

(100)

(8)
(2)

(2)
(30)

(.60)

(2Y2)
(1.60)

$58,251.22
71,661.64
73,000.00

9,898.90
319,001.96
103,520.60

83,117.54
54,200.00
1,600.00

54,275.00
40,000.00
30,000.00

62,124.50
400,235.00

875.00

$1,360.00

260.50
10,426.00
4,000.00

3,627.00
2,000.00

2,000.00
3,000.00

360.00

2,500.00
8,800.00
°. . .. ..

$1,361,761.36 $38,333.50

---- I ___I_ )_··___ _·_ 1--__11·.-11 -1···-·.-·-·1-1 --- - --·--
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Schedule H (Continued)

MORTGAGE NOTES
Principal

$5,500 Adams .............. (5) 1937
6,000 Beta Nu House Corp.. (5)
4,500 Bigelow ............ (5)

3,750 McKenzie ........... (5) 1938
60,000 Martin ............. (1)
5,000 Mass.Hosp.Life Ins.Co. (3)

100,000 Old Colony Tr.,Trustee (6)
2,400 Orlogski. ........... (5)

12,500 Phi Beta Eps. Corp ... (5)

13,000 Theta Chi........... (5)
70,000 Walton Trust ........ (5) 1940

$282,650 Total, Mortgage Notes .

Book Value Net Income

$5,500.00
6,000.00
4,500.00

3,750.00
60,000.00

5,000.00

100,000.00
2,400.00

12,500.00

13,000.00
70,000.00

$282,650.00

$137.50
325.00
225.00

194.38
600.00
150.00

6,000.00
120.00
662.50

650.00
875.00

$9,939.38

REAL ESTATE

$205,632.55 Avon St., Boston .. $205,632.55 $4,616.47
385,364.53 Franklin St., Boston 385,364.53 3,028.19
*40,392.40 Huntington Ave., Boston 40,392.40 41.00

*40,000.00 Memorial Drive, Cambridge 40,000.00 1,468.06
*100.00 Haven Ave., Mattapan 100.00 96.46

*Expense on Real Estate sold 611.66

$671,489.48 Total, Real Estate .. $671,489.48 $5,432.48
*Items under Net Income shown in italics indicate accrued interest paid or excess expense

over income.

RECAPITTLATION GENERAL INVESTMENTS

Government Bonds..

Industrial Bonds....
Industrial Stocks....

Public Utility Bonds.
Public Utility Stocks.

Railroad Bonds .....
Railroad Stocks .....

Miscellaneous Bonds.
Bank,Ins.& Other St..

Mortgage Notes ....
Real Estate ........

6.6

6.71289
22.2 .

27.0 30.3
3.3

20.1 24.03.9 24.0

2.6
4.5

0.9
2.2

$2,001,532.36

2,035,421.68
6,713,201.26

8,202,446.24
999,965.30

6,097,263.59
1,201,284.57

791,767.83
1,361,761.36

282,650.00
671,489.48

$102,446.24

94,993.39
303,618.50

437,223.03
68,022.06

309,172.66
32,610.00

38,884.63
38,333.50

9,939.38
5,432.48

Total, General Investments 100% $30,358,783.67 $1,440,675.87
Total, General Investments 100% $30,358,783.67 $1,440,675.87
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Schedule H (Continued)
Book Val

INVESTMENTS, MALCOLM COTTON BROWN FuND

ue Net Income

$10,000 Met. West Side Elev. 4s
15,000 Met.West Side El.,lst 4s

1,000 Pub.Serv.No.Ills., 1st 4Ys
1,000 United States ....... 34s

$27,000

Shares

1938
1938
1980
1945

$4,100.00
6,750.00

990.00
1,052.00

$45.00
.27

Income from bonds sold 82.44

$12,892.00 $127.71

INVESTMENTS, COFFIN MEMORIAL FUND

350 Light & Pr. Sec. Co. Pfd.(6)
10 Un. Gas & Imp., Pfd. (5)

$35,000.00 $2,100.00
973.04 50.00

$35,973.04 $2,150.00

INVESTMENTS, DRAPER FUND

$22,000 Ontario............ 5s
4,000 Brooklyn Edison.... 5s

20,000 N. Y. Telephone, 1st. 4Y2s

14,000 Ohio Power Co., Ist.. 4Y2s
5,000 Texas Pr. & Lt ...... 5s
5,000 Chic. Burl. & Quincy. 3Y2s

24,000 Indianapolis Un. Ry. 5s

$94,000

1959 $21,890.00
1952 3,870.00
1939 19,395.00

1956
1937
1949

1965

Income from bonds sold

$91

INVESTMENTS, RICHARD LEE RUSSEL FUND

$3,000 Trinity Bldg., N. Y.. 53s 1939

INVESTMENTS, SUSAN H. SWETT FUND

$10,000 Mass.Hosp.Life Ins.Co. (3)
2,000 Trinity Bldg., N. Y.. 5Ys

$12,000

1939

$1,109.63
200.00
900.00

12,202.50 630.00
5,167.00 133.33
5,012.00 35.00

23,880.00 1,200.00

128.33

,416.50 $4,336.29

$3,000.00 $165.00

$10,000.00 $300.00
2,000.00 110.00

$12,000.00 $410.00

Par Value

Par Value

-----.. ·---.--- .1~..~.11~-....~..1.^~..I - U~··UI·UWI · I--I· -~-I- -- I ----
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Schedule H (Continued)
Par Value

or Shares Book Value Net Income

INVESTMENTS, WILLIA LYMAN UNDERWOOD FUND

$1,000 American Tel. & Tel.. 5s 1960 $1,088.00 $17.78
1,000 Chic. Burl. & Quincy. 34 s 1949 1,007.00 12.44

600 United States of Am. 3Ys 1941 622.00 8.57

Sharea
34 Bos.W.H.& R., Com.. (.75) 2,992.00 25.50
20 Bos.W.H.& Rub.,Pfd. (6) 2,000.00 120.00
40 Cons. Gas, N. Y ..... (1) 4,880.00 60.00

58 Ludlow Mfg. Assoc.. (6) 6,380.00

$18,969.00 $244.29

INVESTMENTS, FRANCES E. WESTON FUND

$10,000 Mtg.Note,A.C.Bartlett $10,000.00

INVESTMENTS, JONATHAN WHITNEY FUND

$54,000 Canada ............ 4 s 1936 $53,257.50 $2,430.00
*10,000 United States of Am. 3Ms 1945 10,605.00 20.76
*20,000 Nat. Dairy Products. 54s 1948 20,820.00 77.87
24,000 Swift & Co., 1st ..... 5s 1944 21,720.00 1,200.00
28,000 Western Elec., Deb.. 5s 1944 27,720.00 1,400.00

27,000 Brooklyn Edison.... 5s 1952 26,122.50 1,350.00
15,000 Cons. Gas., N. Y.. . . . 4s 1951 16,046.00 39.37
25,000 Detroit Edison ...... 5s 1952 24,825.00 1,250.00
16,000 Memphis Pr.& Lt.,lst 5s 1948 15,040.00 800.00
25,000 N. Y. Telephone, 1st. 4j/s 1939 24,150.39 1,125.00

9,000 Sierra & San F.Pr.,lst 5s 1949 8,077.50 450.00

25,000 A.T.& S.Fe., C &A 1st 4y-s 1962 24,381.25 1,125.00
25,000 Chic. Burl. & Quincy. 3y2s 1949 25,058.50 167.71
35,000 Chic. Union Sta., 1st. 4Y2s 1963 35,153.00 1,575.00
50,000 Kans. City Term., 1st 4s 1960 42,750.00 2,000.00
23,000 Long Island, Ref .... 4s 1949 23,055.00 920.00
25,000 Maine Central, 1st .. 4Y2s 1935 25,000.00 1,125.00
16,000 N. Y. Central, Eq.Tr. 4½s 1935-36 15,558.10 720.00
5,000 Penn., Eq. Tr. A . ... 5s 1936 4,950.00 250.00
8,000 Union Pacific ....... 4Ys 1967 8,242.00 240.37

150,000 Mtge.Note MIT Dorm. 5s .... 150,000.00 7,500.00

Income from bonds sold 3,047.77

$615,000 $602,531.74 $28,616.59
* Items under Net Income shown in italic8 indicate accrued interest paid or excess expense

over income.
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Schedule H (Continued)
Par Value

or Shares Book Value Net Income

INVESTMENTs, EDWn A. WYETH FuND

$10,000 Atlantic Refining . .. 5s 1937 $10,350.00 ........
15,000 Western Elec., deb... 5s 1944 15,534.00 $375.00

55 American Can ...... (4) 6,346.81 55.00
250 General Motors ..... (1) 8,500.00 125.00
250 Pullman........... (3) 11,750.00 375.00
100 Un. Carb. & Carbon. (1.60) 4,640.00 ........

$10,000 Carolina Pr. & Light. 5s 1956 8,300.00 250.00
5,000 Columbia Gas & Elec. 5s 1952 4,100.00 125.00
5,000 Cons. Gas, N. Y ..... 4s 1951 5,328.00 22.50

10,000 Gulf States Util., 1st. 5s 1956 9,300.00 250.00
15,000 Miss. River Pr., 1st.. 5s 1951 15,844.00 ........
10,000 N. Y. Edison, 1st.... 5s 1951 10,753.00 250.00
10,000 Pacific Gas & Elec.,lst 4y2s 1957 10,095.00 225.00
15,000 Southern Cal. Edison. 5s 1939 15,960.00 ........
10,000 Texas Power & Light. 5s 1937 10,150.00 250.00

200 American Tel. & Tel.. (9) 21,000.00 1,350.00

$15,000 Baltimore & Ohio, 1st 4s 1948 15,279.00 300.00
5,000 Canadian Pac. Eq.Tr. 5s 1944 5,405.00 ........

15,000 Chic. Burl. & Quincy 3YMs 1949 15,280.00 ........
10,000 Kans. City Term., 1st 4s 1960 10,480.00 ........
15,000 Long Island R.R.,Ref. 4s 1949 15,420.00 300.00
5,000 Pennsylvania Eq. Tr. 5s 1937 5,085.00 125.00
2,500 Southern Pacific .... 4s 1949 1,750.00 50.00

10,000 Union Pacific, 1st ... 4s 1947 10,739.00 ........

Income from items sold 196.00

$247,388.81 $4,623.50

6~rand Totals, All Investments $31,392,954.76 $1,481,349.25

--- ------- · ·-·- ·--- · ·· ··· --- ~~--~ ~~~~II c~' -·--~----~IIIIIL

Grand Totals, All Investments $31,392,954.76 $1,481,349.25
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SCHEDULE J
EDUCATIONAL PLANT

Land, Buildings and Equipment
Land, Boylston, Clarendon and Newbury Streets, Boston ... $1,500,000.00
Rogers Building, Boylston Street, Boston ................. 204,534.76
Walker Building, Boylston Street, Boston ................. 150,000.00

Land, east of Massachusetts Avenue, Cambridge ........... 1,125,766.67
Land, west of Massachusetts Avenue ..................... 850,014.82
Main Educational Building Group ....................... 4,071,492.13

George Eastman Research Laboratories ................... 1,225,098.58
Pratt School of Naval Architecture ..................... 674,971.70
Guggenheim Aeronautical Laboratory .................... 293,637.46

Aeronautical Engine Testing Laboratory .................. 121,101.92
Mechanic Arts Building ................................ 83,658.89
Power Plant (including Machinery and Equipment) ........ 302,569.27

Homberg Memorial Infirmary ........................... 188,441.60
Educational Equipment, Cambridge ...................... 2,039,953.60
Steam and Electrical Distribution System, Cambridge .. . . . 159,448.64

Gas Engine Laboratory .................................... 26,301.88
Hydraulic Laboratory ........................................ 11,000.00
Compression Laboratory ............................... 31,000.00

Tractor Garage ............................................... 6,400.00
Service Garage ........................................ 5,981.54
Barbour Field House .................................. 55,000.00

Walker Memorial Building .............................. 575,111.50
Walker Memorial Building, Equipment .............. ..... 139,475.52
Dormitories (1916) ($331,357.67 less mortgage $150,000).... 181,357.67

Dormitories (1916) Equipment ............. ............ 26,967.85
Alumni Dormitories (1924) ............................... 185,718.91
Alumni Dormitories (1924) Equipment ................... 9,518.04

Alumni Dormitories (1928) ............................. 291,274.49
Alumni Dormitories (1928) Equipment ................... 18,971.05
Alumni Dormitories (1930) .............................. 562,485.62

Alumni Dormitories (1930) Equipment ................... 32,630.16
Service Building ....................................... 42,988.20
Boathouse .......................................... 54,244.13

Squash Courts . ...................................... 29,042.54
Summer Camp, East Machias, Maine ................... . 120,558.00
Summer Camp, Dover, New Jersey ...................... 35,000.00

Miscellaneous ........................................ 301,726.27

Total, June 29, 1935 (Schedule D) .................... $15,733,443.41
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SCHEDULE K

PRINCIPAL GIFTS AND APPROPRIATIONS FOR
EDUCATIONAL PLANT

George Eastman, for New Buildings ...................... $4,724,098.58
Maria A. Evans, for Dormitories ......................... 161,192.55
Class of 1893, for Dormitory ............................ 100,000.00

Appropriation, Maria A. Evans Fund ................... . 169,080.60
T. C. du Pont, for Land ............................... 625,000.00
T. C. du Pont, for Dormitories .......................... 100,000.00

T. 0. and P. S. du Pont, Oharles Hayden, for Mining Building 215,000.00
Pratt Fund, for School of Naval Architecture .............. 675,150.00
Alumni Fund, Equipment, Dormitories and Walker Memorial 622,119.38

Alumni Dormitory Fund............................. 516,945.66
Appropriation, E. D. Barbour Fund, for Dormitories ....... 258,599.40
Appropriation, K. F. Wood Fund, for Dormitories ......... 28,750.00

Appropriation, F. S. Hodges Fund, for Dormitories. ........ 57,316.26
Appropriation, Russell Robb Fund, for Dormitories ........ 28,750.00
Appropriation, S. H. Thorndike Fund, for Dormitories ...... 15,000.00

Walker Memorial Fund, for Walker Memorial ............. 167,303.96
Appropriation of Emma Rogers Fund, for Equipment ...... 528,077.06
Daniel Guggenheim Fund, for Aeronautical Laboratory..... 230,000.00

Estate of F. W. Emery, for Equipment ................... 126,423.80
Appropriation of Charles C. Drew Fund .................. 305,171.52
Subscriptions to Homberg Memorial Infirmary ............ 110,225.00

Appropriation, E. D. Barbour Fund, for Field House....... 55,000.00
A. P. Sloan, Jr., for Aero Engine Laboratory .............. 65,000.00
Appropriation of Frank E. Peabody Fund ................. 52,238.89

Appropriation of French Fund, for Equipment ............. 100,843.34
Appropriation of George B. Dorr Fund, for Equipment..... 49,573.47
Land in Boston, Grant of Commonwealth (estimated) ...... 1,500,000.00

Appropriation of A. F. Estabrook Fund, for Land .......... 85,000.00
Appropriation of Ida F. Estabrook Fund, for Land ......... 20,000.00
Appropriation of Miscel. Unrestricted Funds, for Land ..... 151,697.89

Subscriptions, for Land ................................ 125,525.00
Sale of Land and Buildings in Boston .................. .. 656,919.45
Equipment from Buildings in Boston (estimated) .......... 500,000.00

Other Funds, Donations, Appropriations, etc .............. 2,607,441.60

Total, June 29, 1935 (Schedule D) ..................... $15,733,443.41

---I·-I-LU.IIII~ ·-- .-- ̂--II --II -··~---UYUUCLIIUYIII~C~ _.
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SCHEDULE M
1ENDOWMENT FUNDS FOR GENERAL PURPOSES

No.

101
102
103

104
105
107

108
109
112

113
114
117

118
119
121

122
123
125

126
127
128

129
131
132

135
136
137

139
140
141

114
145
146

147
148

151
153
155

157
158
159

Restricted Funds

George Robert Armstrong.
George Blackburn Mem.
Charles Choate. . .....

Eben S. Draper . . . . .
Coleman du Pont. .....
Eastman Contract . . . .

George Eastman (Building)
Charles W. Eaton . . . .
Educational Endowment

Martha Ann Edwards
William Endicott .
Francis Appleton Foster.

Alexis H. French. . ....
Jonathan French. . ....
Henry C. Frick . . . . .

General Endowment . . .
James Fund . ......
Katherine B. Lowell . . .

Thomas McCammon . . .
M. I. T. Alumni (Fund Bal.)
Kate M. Morse . . . . .

Everett Morss . .....
Richard Perkins . ....
J. W. and B. L. Randall.

Wm. Barton Rogers Mem.
,Saltonstall Fund . . . .
Samuel E. Sawyer . . . .

Andrew Hastings Spring..
Seth K. Sweetser . . . .
William J. Walker . . . .

Horace Herbert Watson
Albion K. P. Welch . . .
Everett Westcott . . . .

sGeorge Wigglesworth . .
Edwin A. Wyeth. . ....

$

Unrestricted Funds
Edmund D. Barbour . . .
Henrietta G. Fitz. . ...
James W. Henry . ....

Industrial Fund . . . . .
Hiram H. Logan .....
Hiram F. Mills . . . . .

Funds, June
1984

$5,000.0(
905,830.9(

35,858.1

91,577.7
134,620.5(

9,498,869.5

1,275,901.4A
243,337.0;

7,573,614.6(

30,000.0(
25,000.0

1,000,000.0(

5,000.0(
25,212.4;

1,827,443.1'

1,527,449.0(
163,654.2:

5,000.0(

15,000.0(
1,745.1(

25,000.0(

25,000.0
50,000.0(
83,452.3(

250,225.0(
59,245.9
4,764.4(

50,000.0(
25,061.6;
23,613.5!

34,076.6'
5,000.0'

25,292.1i

25,050,845.80 $1,192,499.24

$332,021.42 $13,026.75
10,000.00 473.70
....... . 284.22

75,778.77 3,315.90
17,000.00 805.29
10,175.00 473.70

I See alphabetical listing and description of Funds on pages 162-172.
' One-fourth of net income added to Fund.
a Ten per cent of gross income added to Fund.

Other
Income

$2.37
719.89

17.09

80, Investment
Income

0 $236.85
6 42,917.22
5 1,705.32

1 4,336.29
6 7,105.50
5 449,967.63

2 60,444.12
3 11,510.91
0 358,780.38

0 1,421.10
0 1,184.25
0 47,370.00

0 236.85
8 1,184.25
9 86,592.36

0 72,333.99
1 7,768.68
0 236.85

0 710.55
6 94.74
0 1,184.25

0 1,184.25
0 2,368.50
6 3,931.71

0 11,842.50
7 2,794.83
0 236.85

0 2,368.50
2 1,184.25
9 1,136.88

9 1,610.58
0 236.85

473.70

5 1,184.25
4,623.50

Expended or
Transferred

$239.22
43,629.86

1,722.41

50.62
7,166.94

454,477.15

61,049.60
11,627.55

362,375.90

1,435.34
1,196.12

47,845.00

239.22
1,196.12

87,459.80

73,058.95
7,847.40

239.22

717.67

1,196.12

1,184.25
2,392.24
3,971.55

11,959.20
2,124.14

239.22

2,392.24
1,196.12
1,148.27

1,626.72
239.22
473.70

1,077.69

Funds, June 29,
1985

$5,000.00
905,838.21

35,858.15

95,863.38
158,939.95

9,498,869.55

1,275,901.42
243,337.03

7,573,704.60

30,000.00
25,000.00

1,000,000.00

5,000.00
25,212.48

1,828,010.94

1,527,449.00
163,654.21

5,000.00

15,000.00
1,840.66

25,000.00

25,000.00
50,000.00
83,452.36

250,225.00
59,944.67
4,764.40

50,000.00
25,061.62
23,613.59

34,076.69
5,000.00

122,794.00

25,410.58
269,665.64 26,244.93 248,044.21

$429,561.36 $1,221,039.70$25,451,866.70

$157.36 $148,184.11 $197,021.42
4.75 478.45 10,000.00

8,226.08 284.22 8,226.08

1,534.01 3,620.83 77,007.85
7.12 812.41 17,000.00
4.75 478.45 10,175.00

24,380.83
4,509.52

605.48
116.64

3,685.52

14.24
11.87

475.00

2.37
11.87

1,435.19

724.96
78.72

2.37

7.12
.76

11.87

23.74
39.84

116.70
28.01

2.37

23.74
11.87
11.39

16.14
2.37

122,794.00

11.87

I __
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Schedule M (Continued)
Unrestricted Funds

(Continued)
Moses W. Oliver . .
Emerette O. Patch .
Preston Player .

165 Robert E. Rogers . . .
168 Ellen V. Smith ....
173 Frank G. Webster . . .

Funds, June 80, Investment Other Expended or Funds, June £9,
1934 Income Income Transferred 1935

. $11,220.49 $521.07 $5.22 $526.29 $11,220.49
. . . 7,500.00 ........ 7,500.00

20,000.00 947.40 9.50 956.90 20,000.00

. 7,680.77 378.96 3.80 382.76 7,680.77

. 25,000.00 1,184.25 11.87 1,196.12 25,000.00

. 25,000.00 1,184.25 11.87 1,196.12 25,000.00
$533,876.45 $22,595.49 $17,476.33 $158,116.66 $415,831.61

SCHEDULE M
'ENDOWMENT FUNDS FOR DESIGNATED PURPOSES

Special Deposit Funds
205 Endowment Reserve . . . $526,338.35
206 Endowment Reserve Income
207 Albert Fund . .......
208 'Alpha Chi Sigma House Fund
209 1Anonymous (1924) . . .
210 11923 Endowment . . . .
212 11924 Endowment . . . .
214 11925 Endowment . . . .
216 '1926 Endowment Special .
217 11926 Endowment . . . .
218 11927 Endowment . . . .
220 11928 Endowment . . . .
221 11929 Endowment . . . .
222 '1930 Endowment . . . .
223 11934 Endowment . . . .
224 11935 Endowment . . . .
225 M.I.T.Teachers' Insurance.
226 1M.I.T.Teachers' Insurance

(Speci.al) . . . . . . .
227 'M.I.T.Alumni Association

Permanent Funds . . .
228 'Louisville Technology

Foundation Fund. ...
229 'Class of '98 Loan . . . .
230 'Class of '74 .. . . ...
231 Professors' Fund . . . . .
233 'Richards Portrait . . . .
235 Rockefeller Found. Research
236 'W. P. Ryan Special . . .
237 Sedgwick Memorial Lecture

Fund . . . . . . . . .
238 'W. B. S. Thomas Fund.
239 'Elihu Thomson .....
240 'Undergraduate Activities

Trust . . . . . . . . .
243 'Undergraduate Dues, Res.

Athletics . ......
244 'Undergraduate Dues, Res.

Contingent . . . . . .

1 Income added to Fund. I See alpt
* Overdraft. t Exclus

14,420.06
2,239.70

1,733.07
13,633.81
12,990.55

7,996.58
266.89

*365.48
7,794.98

10,552.81
5,516.84

728.39
225.00

$24.09 $471,798.65 $864,226.95 $133,934.14
...... ........ 14,420.06

47.37 1.42 2,031.50 256.99
47.37 2,340.96 ........ 2,388.33
94.74 .76 ........ 1,828.57

663.18 710.19 290.48 14,716.70
615.81
378.96

63.73

378.96
521.07
284.22

47.37
. . . . . . . .

1,934.31
1,553.61

302.40
831.44

1,192.83
794.06
173.82

. . . . . .. .

205.38
233.00

17.30

. . . . . . . .

15,335.29
9,696.15

330.62
*80.38

9,005.38
12,266.71

6,595.12
949.58
225.00

habetical listing and description of Funds on pages 162-172.
ive of student notes receivable. (See Schedule P, page 156.)

I _..I~·I·LIPWIIIC-I·IYI·IIIY~~

. .

. .

. .

........ 300.00 300.00
4,153.16 ........ 26,565.24 26,966.56 3,751.84

58,738.82 2,747.46 3,066.98 3,383.28 61,169.98

51,800.57 2,463.24 248.74 ........ 54,512.55

........ ........ 50.00 ........ 50.00
t6,918.10 331.59 3.13 ........ 7,252.82

180.97 ........ ........ . ..... 180.97
29,071.13 947.40 342.74 17,250.00 13,111.27

590.43 23.69 ........ ........ 614.12
77.00 ........ 24,999.96 25,195.00 *118.04

3,135.90 142.11 1.42 ........ 3,279.43

7,326.58 331.59 503.51 293.51 7,868.17
........ ........ 928.58 ........ 928.58
6,477.56 284.22 2.85 ........ 6,764.63

........ ........ 1,097.26 ........ 1,097.26

11,577.27 521.07 5.22 1,088.88 11,014.68

12,042.63 568.44 1,005.22 ........ 13,616.29
796,161.67 $11,527.68 $540,755.30 $955,601.90 $392,842.75$t
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'Schedule M (Continued)

FUNDS FOR SALARIES

Samuel C. Cobb
For General Salaries .

Sarah H. Forbes
For General Salaries . . . .

George A. Gardner
For General Salaries . . . .

James Hayward
Professorship of Engineering.

William P. Mason
Professorship of Geology

Henry B. Rogers
For General Salaries . . . .

Nathaniel Thayer
Professorship of Physics

Elihu Thomson
Professorship, Elec. Eng.

Funds, June 80, Investment
1984 Income

$36,551.31 $1,705.32

500.00 23.69

20,000 00 947.40

18,800.00 900.03

18,800.00 900.03

25,000.00 1,184.25

25,000.00 1,184.25

Other Expended or Funds, June 29,
Income Transferred 1936

$17.56 $1,722.88 $36,551.31

23.69 500.00

9.50 956.90 20,000.00

9.02 909.05 18,800.00

9.02 909.05 18,800.00

11.87 1,196.12 25,000.00

No.

251

253

255

259

261

263

265

266
25,000.00

6,239.60 284.22 2.61 286.83 6,239.60
$150,890.91 $7,129.19 $71.45 87,200.64 $150,890.91

FUNDS FOR LIBRARY, READING

ROOMS AND GYMNASIUM
Walter S. Barker .
Ednah Dow Cheney . . .
Frank Harvey Cilley . . .
Charles Lewis Flint . . .
William Hall Kerr . . . .
George A. Osborne . . . .
Arthur Rotch, Architectural
Technology Matrons' Teas
John Hume Tod . ....
Theodore N. Vail . . . .

$10,637.44
15,271.71
83,799.58

$473.70
710.55

3,979.08

$5.22 $334.10
7.60 1,546.42

39.36 3,690.75

$10,782.26
14,443.44
84,127.27

5,431.84 236.85 2.37 205.87 5,465.19
3,308.89 142.11 1.42 15.03 3,437.39
9,711.38 473.70 4.27 359.33 9,830.02
6,693.26 331.59 3.32 409.63 6,618.54
9,161.32 426.33 4.27 411.97 9,179.95
2,938.26 142.11 1.42 74.27 3,007.52

39,851.39 1,894.80 18.99 1,600.00 40,165.18
$186,805.07 $8,810.82 $88.24 $8,647.37 $187,056.76

FUNDS FOR DEPARTMENTS

301 William Parsons Atkinson. .. $13,082.20 $615.81 $6.17 $621.98 $13,082.20
303 Frank Walter Boles Memorial . 28,577.12 1,326.36 13.29 322.19 29,594.58
305 William E. Chamberlain . . . 7,309.77 331.59 3.32 334.91 7,309.77
307 Chemical Engineering Practice 257,772.97 12,221.46 123.84 12,345.30 257,772.97
309 Crosby Honorary Fund . . . 1,713.28 94.74 .76 36.66 1,772.12
311 Susan E. Dorr . ....... 95,955.67 4,547.52 46.08 4,593.60 95,955.67
312 George Eastman . ...... 400,000.00 18,948.00 187.20 19,135.20 400,000.00
316 John Lawrence Mauran. . . . 10,000.00 473.70 1.42 475.12 10,000.00
317 George Henry May ..... 5,000.00 236.85 2.37 239.22 5,000.00
319 Susan Minns . ....... 40,000.00 ...... ... ...... 40,000.00
320 Forris Jewett Moore .... 30,255.47 1,421.10 13.77 150.51 31,539.83
322 William E. Nickerson . . . 26,982.66 1,278.99 13.77 5,435.36 22,840.06
324 Edward D. Peters . ..... 5,887.82 284.22 2.85 250.00 5,924.89
325 Pratt Naval Architectural . . 392,399.95 18,569.04 186.16 18,755.20 392,399.95
327 Arthur Rotch . ........ 25,000.00 1,184.25 11.87 1,196.12 25,000.00
329 W. T. Sedgwick . ...... . 92,614.51 4,121.19 43.68 6,979.97 89,799.41
331 IEdmund K. Turner . .... 249,817.06 11,842.50 119.52 9,518.37 252,260.71
333 William Lyman Underwood . 12,625.00 244.29 6,380.00 10.07 19,239.22

$1,694,993.48 $77,741.61 $7,156.07 $80,399.78 $1,699,491.38
IOne-fourth of net income added to Fund.
s See alphabetical listing and description of Funds on pages 162-172.

11.87 1,196.12

271
273
274
277
280
283
286
288
289
291

.
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FUNDS FOR RESEARCH

Samuel Cabot . . . . . . . .
Crane Automotive Research . .
Ellen H. Richards . . . . . .

Charlotte B. Richardson . . .
Textile Research Fund . . . .
Edward Whitney . . . . . .

FUNDS FOR FELLOWSHIPS

Arkwright Club . . . . . ..
William Sumner Bolles . . .
Malcolm Cotton Brown. ...

1Schedule M (Continued)
Funds, June 80, Investment

1984 Income

$53,458.61
5,105.59

21,102.56

$2,463.24
236.85
994.77

Other Expended or Funds, June 29
Income Transferred 1985

$24.22
2.37
9.97

$1,937.96 $54,008.11
...... . 5,344.81

665.00 21,442.30

46,833.33 2,226.39 21.36 3,080.00
18,408.04 473.70 10.92 13,527.60
50,051.95 1,894.80 25.64 12,610.00

$194,960.08 $8,289.75 $94.48 $31,820.56

$969.41 ......
27,291.59 $1,278.99
12,990.34 127.71

$30.59 $1,000.00
12.82 1,100.00

..... . 941.48

46,001.08
5,365.06

39,362.39
$171,523.75

$27,483.40
12,176.57

366 Collamore . .... .......
368 Dalton Graduate Chemical . .
374 Rebecca R. Joslin . . . . . .

Wilfred Lewis . . . . . .
Moore . . . . . . . . . .
Willard B. Perkins . . . . .

382 Proctor . . ...........
384 Proprietors Locks and Canals .
386 Henry Bromfield Rogers . . .

388 Richard Lee Russel . . . . .
390 Henry Saltonstall . . . . . .
392 James Savage . . . . . . . .

393 Sloan . . . . . . . . . . . .
395 Susan H. Swett . . . . . . .
396 Gerard Swope . . . . . . . .

397 Frank Hall Thorp . . . . . .
398 Louis Francisco Verges . . . .

FUNDS FOR SCHOLARSHIPS

Elisha Atkins . . . . . . . .
Billings Student . ......
Jonathan Bourne . . . . . .

405 Albert G. Boyden . . . . . .
406 Harriet L. Brown . . . . . .
408 Nino Tesher Catlin . . . . .

Lucius Clapp . . .
Class of 1896 . . .
Lucretia Crocker ..

14,344.91
7,408.66

t2,629.78

663.18
331.59
142.11

6.65
3.32
1.19

600.00 14,414.74
300.00 7,443.57
..... . 2,773.08

5,265.30 236.85 2.37 200.00 5,304.52
29,375.16 1,373.73 13.77 1,500.00 29,262.66

7,802.54 284.22 3.32 1,500.00 6,590.08

...... . 3,000.00 1,500.00
3,560.52 189.48 1.42

25,669.91 1,231.62 11.87 1,500.00

3,354.07
10,926.85
12,279.72

*1,000.00
12,110.45

138.75

165.00
521.07
568.44

1,500.00
3,751.42

25,413.40

...... 141.50 3,377.57
5.22 500.00 10,953.14
5.70 500.00 12,353.86

...... 2,000.00 1,000.00
410.00 ...... 500.00
... ... ...... ..... .

12,020.45
138.75

10,562.99 473.70 5.22 400.00 10,641.91
10,582.90 473.70 5.22 500.00 10,561.82

$196,263.85 $8,471.39 $5,108.68 $13,682.98 $196,160.94

$5,256.47 $236.85 $2.37 $250.00 $5,245.69
51,029.54 2,415.87 24.22 2,149.00 51,320.63
10,801.46 521.07 5.22 450.00 10,877.75

575,564.62
7,517.64
1,048.94

27,285.12
378.96

47.37

382.00
3.80
.48

24,082.45
300.00

50.00

579,149.29
7,600.40
1,046.79

5,133.47 236.85 2.37 200.00 5,172.69
6,085.55 284.22 2.85 250.00 6,122.62

77,241.26 3,647.49 36.56 2,950.00 77,975.31

417 Isaac W. Danforth ..... . 5,378.91 236.85
I See alphabetical listing and description of Funds on pages 162-172.
* ExclusiOverdaft.udent notes receivable. (See Schedule P page 156.)
t Exclusive of student notes receivable. (See Schedule P, page 156.)

2.37 200.00 5,418.13

351
356
358

361
363
364

-- --------- -- __ I IY l l-~__ I
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'Schedule M (Continued)

No.
420 Ann White Dickinson . . . .
421 Thomas M. Drown .......
424 Farnsworth . . . . . . . . .
426 Charles Lewis Flint . . . . .
427 Sarah S. Forbes . . . . . . .
429 Fuel and Gas Scholarship . . .
431 George Hollingsworth . . . .
433 T. Sterry Hunt. . .......
434 William F. Huntington . . . .
436 Joy Scholarships . ......
438 William Litchfield . . . . . .
439 Elisha T. Loring . ......
441 Lowell Institute Scholarship . .
442 Rupert A. Marden . .....
443 George Henry May . . . . .
445 James H. Mirrlees . .....
447 Nichols Scholarship . . . . .
448 Charles C. Nichols . .....
450 John Felt Osgood .......
451 George L. Parmelee .......
453 Richard Perkins . . . . . . .
454 Thomas Adelbert Read . . . .
454a William P. Ryan Memorial . .
455 John P. Schenkl . ......
456 Thomas Sherwin . ......
458 Horace T. Smith .......
459 Sons and Daughters New

England Colony . .....
460 Samuel E. Tinkham . . . . .
462 F. B. Tough . .........
463 Susan Upham . ........
465 Vermont Scholarship . ....
467 Ann White Vose . ......
469 Arthur M. Waitt . . . . . .
471 Louis Weissbein . . . . . . .
473 Frances Erving Weston . . . .
474 Samuel Martin Weston . . . .
476 Amasa J. Whiting . . . . . .
477 Elizabeth Babcock Willmann

FUNDS FOR PRIZES

481 Robert A. Boit . . . . . . .
483 Class of 1904 . . . . . . . .
485 Roger Defriez Hunneman . . .
487 James Means . . . . . . . .
489 Arthur Rotch .. . . . . ..
491 Arthur Rotch, Special . . . .
493 Samuel W. Stratton . . . . .

Funds, June 80, Investment Other Expended or Funds, June 59,
1984 Income Income Transferred 1985

$42,096.43 $1,989.54 $19.94 $1,750.00 $42,355.91
52,349.79 2,463.24 24.69 2,050.00 52,787.72

5,536.14 284.22 2.37 200.00 5,622.73
5,569.46 284.22 2.85 225.00 5,631.53
3,709.59 189.48 1.90 150.00 3,750.97

350.00 ...... ...... 350.00
5,179.23 236.85 2.37 200.00 5,218.45
3,277.52 142.11 1.42 150.00 3,271.05
5,362.92 236.85 2.37 225.00 5,377.14

17,377.71 805.29 8.07 650.00 17,541.07
5,447.18 236.85 2.37 200.00 5,486.40
5,456.97 236.85 2.37 200.00 5,496.19
2,683.35 142.11 1.42 100.00 2,726.88
2,045.30 94.74 .48 80.00 2,060.52

t7,857.39 378.96 421.59 300.00 8,357.94
2,676.50 142.11 1.42 100.00 2,720.03
5,702.65 284.22 2.37 500.00 5,489.24
5,447.47 236.85 2.37 200.00 5,486.69
5,346.50 236.85 2.37 225.00 5,360.72

18,812.71 900.03 9.02 775.00 18,946.76
53,641.67 2,557.98 25.64 2,250.00 53,975.29

...... 426.33 21,117.00 ...... 21,543.33
80.53 3,557.42 3,637.95

46,540.73 2,226.39 21.36 1,860.00 46,928.48
5,445.13 236.85 2.37 225.00 5,459.35

33,554.13 1,610.58 15.67 1,300.00 33,880.38

626.72 28.42 ...... 25.00 630.14
2,463.23 94.74 1.42 100.00 2,459.39

t35.30 ...... 211.82 ...... 247.12
1,188.48 47.37 .48 50.00 1,186.33
8,207.33 521.07 10,003.80 500.00 18,232.20

62,032.39 2,936.94 29.44 2,600.00 62,398.77
10,379.44 473.70 4.75 450.00 10,407.89
4,357.63 189.48 1.90 200.00 4,349.01
6,524.28 71.06 ...... 200.00 6,395.34
5,422.54 ...... ..... 200.00 5,222.54
4,778.31 236.85 2.37 200.00 4,817.53

...... . ..... 5,065.51 ...... 5,065.51
$1,192,539.98 $56,550.31 $41,034.95 $49,321.45 $1,240,803.79

$5,187.37 $236.85 $2.37 $240.00 $5,186.59
573.10 23.69 ...... 10.00 586.79

1,022.44 47.37 .48 50.00 1,020.29
3,232.50 142.11 1.42 131.90 3,244.13
6,969.90 331.59 3.32 200.00 7,104.81
9,355.90 426.33 4.75 ...... 9,786.98
1,796.51 94.74 .95 111.50 1,780.70

$28,137.72 $1,302.68 $13.29 $743.40 $28,710.29

1 See alphabetical listing and description of Funds on pages 162-172
t Exclusive of student notes receivable. (See Schedule P, page 156.)
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FUNDS FOR RELIEF

Edward Austin . . . . . . .
Thomas Wendell Bailey . . .

ICharles Tidd Baker . . . . .

506 Levi Boles . . . . . . . . .
508 Bursar's Fund ..... . . .
510 Mabel Blake Case . . . . . .

511 Chandler . . . . . . . . . .
512 Fred L. and Florence L. Coburn
514 Coffin Memorial . ......

516 Dean's Fund . . . . . . . .
518 Carl P. Dennett . ......
520 Dormitory Fund . ......

2Schedule M (Continued)
Funds, June 80, Investment

1904 Income

$436,337.28 $20,653.32
2,633.28 142.11

28,945.23 1,373.73

10,946.63
t9,085.61
26,819.79

521.07
S450.02

1,278.99

3,926.65 189.48
5,116.64 236.85

41,987.50 2,150.00

Other Expended or Funds, June 59,
Income Transferred 1985

$456.76 $18,000.00
1.42 100.00

13.29 550.00

5.22 450.00
2,751.65 2,428.16

12.82 1,100.00

1.90
2.37 200.00

2,100.00

$439,447.36
2,676.81

29,782.25

11,022.92
9,859.12

27,011.60

4,118.03
5,155.86

42,037.50

t3,925.89 213.17 842.17 86.97 4,894.26
t581.21 28.42 110.77 ...... 720.40

3,924.46 189.48 25.00 150.00 3,988.94

Frances and William Emerson
Norman H. George ......
John A. Grimmons ......

527 James H. Haste . ........
529 David L. Jewell . . . . . . .
531 William B. Rogers . . . . . .

532 Summer Surveying Camp . . .
534 Teachers' Fund . . . . . . .
536 Samson R. Urbino . . . . . .

537 Jonathan Whitney . . . . . .
539 Morrill Wyman . . . . . . .

RECAPITULATION OF FUNDS

FOR GENERAL PURPOSES

t100,763.60
93,572.25

t10,412.46

177,645.43
25,881.68

t23,856.12

t1,138.10
134,717.08

1,065.94

4,784.37 47.50
4,452.78 44.64

355.28 2,752.30

8,431.86 1,763.02
1,231.62 12.34
1,231.62 5,288.70

47.37
6,394.95

47.37

607,982.96 28,616.59
71,774.91 3,410.64

4,275.00
3,750.00
4,722.84

101,320.47
94,319.67

8,797.20

7,005.00 180,835.31
1,000.00 26,125.64
2,693.75 27,682.69

478.94 100.00 1,564.41
64.32 3,825.00 137,351.35

.48 40.00 1,073.79

812.50 36,946.69 600,465.36
34.56 3,000.00 72,220.11

$1,823,040.70 $86,431.09 $15,522.67 $92,523.41 $1,832,471.05

Restricted . ..... $25,050,845.80 $1,192,499.24
Unrestricted . ..... 533,876.45 22,595.49

FOR DESIGNATED PURPOSES
Special Deposit Funds . 796,161.67
Salaries ...... . . 150,890.91
Libraries, etc ..... . 186,805.07

Departments . ....
Research . . . . . . .
Fellowships . . . . .

Scholarships . . . . .
Prizes . . . . . . . .
Relief . . . . . . . .

Total (Schedule D) . . .

11,527.68
7,129.19
8,810.82

1,694,993.48 77,741.61
194,960.08 8,289.75
196,263.85 8,471.39

$429,561.36 $1,221,039.70 $25,451,866.70
17,476.33 158,116.66 415,831.61

540,755.30
71.45
88.24

7,156.07
94.48

5,108.68

955,601.90
7,200.64
8,647.37

80,399.78
31,820.56
13,682.98

392,842.75
150,890.91
187,056.76

1,699,491.38
171,523.75
196,160.94

1,192,539.98 56,550.31 41,034.95 49,321.45 1,240,803.79
28,137.72 1,302.68 13.29 743.40 28,710.29

1,823,040.70 86,431.09 15,522.67 92,523.41 1,832,471.05

$31,848,515.71 $1,481,349.25 $1,056,882.82 $2,619,097.85 $31,767,649.93
(Schedule B) (Schedule D)

I One-half of the income added to the principal.
:See alphabetical listing and description of Funds on pages 162-172.
t Exclusive of student notes receivable. (See Schedule P, page 156.)

_ · _
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SCHEDULE P

STUDENT NOTES RECEIVABLE

Fund

Technology Loan Fund
Bursar's Fund . . . . . .
Rogers Fund . ......

Dean's Fund . ......
C. E. Summer Camp Fund .
Grimmons Sch. Loan Fund .

Dennett Fund . . . . . .
Dean's Special Fund . . .
G. H. May Sch. Fund . . .

F. B. Tough Fund. . ...
Hygiene Special Fund . . .
Class of 1898 Fund . . . .

Emerson Fund . .....
Austin Fund . ......
C. W. Eaton Fund . . . .

Total . . . . . . . . .

Notes
Receivable

June 80, 1984

$586,260.79
13,289.55
15,508.34

2,801.08
665.00

2,210.00

760.00
95.00

2,708.75

500.00
2,405.23

500.00

600.00
250.00
600.00

Loans Loans
Made Repaid

1984-1985 1984-1985

$152,656.75*$59,585.48
2,428.16 2,438.46
2,693.75 4,607.35

86.97
100.00
150.00

777.52
454.00
425.00

..... . 95.00

..... . 95.00
300.00 417.79

1

$629,153.74 $159

Notes
Receivable

June 29, 1985

$679,332.06
13,279.25
13,594.74

2,110.53
311.00

1,935.00

665.00

2,590.96

...... 200.00 300.00
,514.80 130.45 3,789.58
...... ...... 500.00

...... ...... 600.00

...... 250.00 ....

...... ...... . 600.00
,930.43 $69,476.05 $719,608.12

Schedule D

* Includea $200 written off - deceased borrower.

Interest
Received

1984-1936

$13,497.30
308.92
670.43

62.75
24.94
59.44

15.77

11.82
.17

.°°.°..

$14,651.54

_ __ __ __ I
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Name

Additional Group Ins. Fund...

Aeronautical Engineering
Balloon Fund . .....
Design . ........
Summer Shop Course . .
Wind Tunnels . .....
Wing Flutter Acct. ...
No. 640 . . . . . . . .
No. 868 . . . . . . . .

No. 881 . . . . . . . .
No. 915 . . . . . . . .
No. 927 . . . . . . . .
No. 1014 .........
No. 1015 .........
No. 1088 .........

Aldred Lecture Fund . . . . .

Alumni Day 1935 . ......

American Assoc. for the Advance-
ment of Science -
Pittsburgh Meeting

Architecture:
Travel. Scholarship. ...

Biology - Food Research . . .
Ayer Company Research .
Biocinema Research . . .
Coffee Research .....
Health Education . . . .
Special Research . . . .
Radiations Account . . .
Rockefeller Research ...

Blue Print Service . ......

Boat House Equipment . . . .

Building Key Account . ....

Bus. and Eng. Administration:
Graduate Fellowship Fund
No. 785 . . . . . . . .
J. R. Macomber Fund . .

Carnegie Pension Account. ...
Carnegie Corp. Account .
* Overdraft.
1 Appropriation from Current Income.
2 By Transfer.

SCHEDULE R

CURRENT FUNDS
Balance

June 80, 1984 Income
$23.00 $5,280.13

10.00
*138.77

2,374.89
115.64

1,954.08
64.02

*2,450.33
*247.97
252.23
300.00
972.08
. . ... .

100.00

3,328.50

4,566.00

30.00
.. .,. ..

Salaries
Other and Balance

Increases Expenses June 29, 1935
...... $5,270.00 $33.13

2$150.00

272.88
2262.36

1500.00

*619.44 619.44

..... . 3,836.00

750.00

50.00
688.97

19.08
64.02

2,188.55
14.39

252.23
300.00
928.20
334.00

10.00
*38.77
100.00

5,014.42
115.64

1,935.00

73.88
166.00

..... . 3,836.00

600.00 150.00

....... 1,500.00 1,500.00

3,210.40

1,670.57
521.46
305.36

9,912.29

2,768.49

49.58

1,500.00

10.00
900.00

11,200.00

11,500.00
2528.48
2636.81

23,700.00

1,450.06 270.40

2,708.65 1,000.50

378.44
163.28
523.30

4,000.00

1,924.31
2,099.11

521.46
1,236.00
4,556.19

636.81
6,637.58

49.58

2,486.09
*599.11

1,670.57

579.36
6,784.58

*169.09

...... 483.94 1,236.52

...... 892.31 2,816.84

170.00

53,597.15

167.24
51.87

487.38
53,597.15
4,000.00

381.20
111.41
35.92

. .. .. .
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Name

Chemistry:
Rockefeller Research . . .
Special, No. 1065 . . . .

Res. Lab. Phys. Chem. Royalties.

Civil Engineering - Special Res..
Soil Mech., No. 632 . . .
Spec. No. 1056, Cement Res.
Masonry Mat. Res. Fund.
Special Structural Lab...
No. 1024 C. E. Camp ..
Special Research - Carlson
No. 913 . . . . . . . .
No. 1068 .........

Crafts Library Fund . .....
Dean's Special Fund . .....
Dining Service Reserve . . . .
Div. of Industrial Co-operation .

Dormitory Tax . . . . . . . .
Dormitory Commission Account .

Schedule R (Continued)
Balance

June 80, 1984 Income

$5,346.12

594.93

1.20
194.'20

49.00
186.96

1,325.00

3,509.23

198.68
15.27

4,291.50

9.18

Salaries
Other and Balance

Increases Expenses June 29, 198•

1800.00
1.22,400.00

25,532.25

...... 2$7,620.00 $8,446.13 $4,519.99
1250.00 55.25 194.75

...... ...... ...... 594.93

$1,100.00
1,178.34

402.07

5,000.00

50.00
95.00

77,501.39

1.20
462.76

3,286.34
1,227.34

186.96
1,325.00

402.07
2,181.47
1,231.06

142.43

4,291.50
83,033.64

531.44
213.66

1,327.76
3,768.94

106.25.
110.27

...... 21,180.00 1,189.18
1,322.43 2217.66 1,540.09

Electrical Engineering:
No. 1082 .........
VI-A Fund . . . . . . .
Fog Research . .....
Fog Research - Navy . .
Network Analyzer . . . .
Rockefeller Research . . .
Sputtering Res.-Timoshenko
Round Hill . . . . . . .
Nat. Elec. Light Assoc. .
Account 4133 . .....
Differential Analyzer . . .
Special Research-Sinclair

Employees Health and Acc. Ins..
Eng. Council for Prof.Development
Engineering Research. ......
Eng. Research special - Lamar .
Eng. Research special - Bitter
Eng. Research special-Edgerton
Eng. Research special - Wolff
Eng. Research special - Hardy
Freeman Translation Fund . ..
Fuels Research Laboratory . . .
F. E. R. A. . ..........

Geological Society 91-34 . . . .
Geology, Rockefeller Research
Geology - No. 913 . . . . . .
Geology, Special No. 1021. . . .
* Overdraft.
I Appropriation from Current Income.
2 By Transfer.

149.16
1,948.00

1,238.34
534.36

*2,700.78
74.45

5,207.75
2,026.09
1,800.00

5,000.00
156.27

344.62
3,248.88

*4.50

2,905.16
938.27

1,191.30

277.90 1,2517.59
1750.00

500.00 252.00

1,455.00

1,000.00
...... 1210,829.94

6,000.00 ..
157.50 1.22,871.00

2,200.00 ......

4,951.50 ......
329.29

...... 2500.00
2500.00
2600.00
2200.00

2,640.55 ......
17.30 ......

3,000.00
24,450.00

. . . . . . 338.40

795.49
748.02

2,500.00
7,497.42

582.63
64.78

369.56
8,479.15

74.45
4,846.46
4,968.59
1,800.00

4,951.50
405.38

3,972.62
67.62

500.00
70.00

344.62
2,228.37

12.80

2,135.00
5,267.58

883.03
1,529.70

151.14

*7,497.42
2,110.71

469.58
630.44

*349.99

6,361.29
86.00

2,200.00

*76.09
1,027.38

88.65
500.00

530.00
200.00

3,661.06

865.00
2,087.58

55.24
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Name

Geology, Special, No. 1060 . . .
Graphic Arts Acct . . . . . .
Historic Memorials . . . . . .
High. Volt. Power Proj. Fund

(Research Corp.) .......
Geology-Foundation Mat'l. Res.

Hygiene Department Special
Journal of Math. and Physics

Keyes - Keenan Steam Table

Letter Shop . .........

Library, Special No. 1 . . . . .
Building 6 Equip. Acct. .
No. 1011 . . . . . . . .
No. 1086 . . . .. ....

Mechanical Engineering-No. 482
Shop Account . .....
No. 1069 . . . . . . . .
No. 1063 ........
Textile Research School..
No. 1083 .........

Mining Engineering:
Ore Dressing . . . . . .
A. P. S. Research . . . .
Special Travel Fund . . .
Penrose Fund . .....

Nat. Research Council-Whitman
Nat. Research Council - Beattie
Navy Vibration Research . . . .
Nuclear Research . . . . . . .

Placement Committee Fund . .
Patent Committee Fund . . . .
Photographic Service . . . . .
Photostat Service . . . . . . .
Photostat - Reserve . . . . .

Physics Department, Special . .
Roentgen Ray . . . . .
Hale Spectroscopic Fund .
Rockefeller Research Fund
Permanent Science Fund .
Rockefeller Special Res.
Rumford Grant, A. A. of A.

& . . . . . . . . . .
Rumford Grant, Hardy
Rumford Grant, S .
Rumford Grant, Harrison
Summer Spect. Conference

Schedule R (Continued)
Salaries

Balance Other and
June 80, 1984 Income Increasee Expenses

...... $2,000.00 2$3,000.00 $271.71
$14.97 ...... ......
424.71 ...... ..... 67.78

1,992.66
.1,500.00 1.60

t2,899.89
4,333.75

. .,... .

130.62
489.44

350.00

1,514.80
1,986.60

297.29

*752.58 20,812.91 21,754.51 21,814.84

294.99
945.12
166.54

485.00

361.30

200.00

5,291.96

39.16
1,659.90

221.58
210.51

1,000.00
318.89

1,883.42
1,486.20
1,410.32

500.00

278.62
211.99
*17.42
263.70
.. .. . .

385.85
50.00

5,000.00

1,000.00

250.00

1,000.00
500.00

4,999.50

25,055.57

2,600.00

400.00

1300.00
1300.00

2419.57

1250.00
1296.81
1139.90

1275.00

19,686.00

1300.00

21,260.09

29,425.00

266.22

465.02
829.95
280.86

419.57
564.36
250.00
296.81
139.90

475.00
4.46

1,000.00

8,778.78
14,653.27

246.80
1,389.28

26,687.49
210.51

1,000.00

155.88
451.16

9,383.78

2,000.00

8.67
432.43

49.45
* Overdraft.
1 Appropriation from Current Income.
5 By Transfer.
t Exclusive of student notes receivable. (See Schedule P, page 156.)

Balance
June 29, 1985

$4,728.29
14.97

356.93

*1,992.66
1,498.40

1,515.71
2,836.59

52.71

215.82
165.17
185.68
300.00

485.00

4,435.64

361.30
1,000.00

245.54

500.00
*3,779.28

324.69

92.36
270.62

*150.25

163.01
1,432.26
1,486.20
1,451.54

500.00
600.00

278.62
203.32

16.37
263.70
*49.45

_ __ 1·111_1 _··___ _·_1_1 __III_ ~_· I
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Name
Physics Department, Special (Con

Salary Account . . . .
No. 916 . . . . . . .
No. 1023 ...... .
No. 1066 . ......
Smithsonian Fund . . .
Special Research - Boyce
Special Research-Gilfiliai
Suspense - Physics . .

President's Special Fund . . .
President's Fund . . . . . .
Register of Former Students
R. 0. T. C. Uniform and Sub-

sistence Accounts .
Research Associates of M. I. T.
Safe Harbor Hydraulic Account
Salaries Reserve Fund . . .
Special, No. 1070 . . . . . .
Special, No. 1080 . . . . . .
Special, No. 1067, Open House
Special, No. 952 (Tech. Movie)
Special, No. 1053 . . . . . .
Special, No. 1064 .. . . ..
Special, No. 1079-Publication-

Hardy . ......
Special, No. 1028 - Century of

Progress . . . . . .
Special, No. 1034 - Space Allo-

cation . . . . . . .
Special, No. 1044 . . . . . .
Special - Publication Account
Special, No. 1045-Pittsburgh

Exhibit ..
Special, No. 1087 . . . . . .
Special, No. 1089- Grading .
Special, No. 1096 - Alterations
Special - Power Plant No. 1026
Special - Public Service Admin.,

Summer School .
Suspense Accounts ......
Suspense Account - Special

Tech Loan Fund Committee
Tech Loan Fund -- Interest
Tech Loan Fund - Principal
Technology Press ......
Technology Press - Special .
Textile Foundation, Special Res.
Textile Research Fund ....
Textile Research Fund, No. 1081
U. S. Cape Cod Canal Research
Visual Education Account
Walker Memorial Library
Water Cooler Research . .

Totals . . . . . . . .
*Overdraft.
1 Appropriation from Current Income.
2 By Transfer.

Schedule R (Continued) Salaries
Balance Other and Balance

June 30, 1984 Income Increases Expenses June 29, 1985

. $1,260.00 $1,200.00 2$200.00 $2,213.08 $446.92

. 161.60 ...... .... . 92.41 69.19

. 1,097.00 12.25 1,109.25
..... . ...... 11,550.00 855.33 694.67
...... 500.00 ...... 500.00
...... 400.00 ...... 252.20 147.80

n ...... 200.00 ...... ..... 200.00
...... 350.00 ...... ...... 350.00

1,317.93 ...... ..... 1,307.00 10.93
. 1,150.00 ...... 1,2652.05 1,802.05

2,913.50 22,000.00 6,815.52 *1,902.02

715.82 5,780.70 ...... 5,760.40 736.12
3,000.00 ...... ..... 3,000.00

*48.43 ...... 252.84 4.41
...... 57,098.63 ...... 57,098.63
...... ...... 175.00 75.00
...... ...... 17,711.78 7,711.78
....... ...... t21,085.03 1,085.03
....... ..... . 191.34 191.34
....... ..... . 1600.00 600.00
....... ..... . 1150.00 150.00

...... ...... 11,700.00 649.00 1,051.00

. 2,082.03 ...... ..... 2,082.03

5,926.02 5.00 22,540.64 8,471.66 ......
....... ..... . 11,500.00 1,500.00
75.00 ...... ..... 75.00

1622.30 622.30
....... ...... 196.64 96.64
...... ...... 15,000.00 ...... 5,000.00

....... ...... 294.18 *294.18
5,445.00 ...... ..... 5,445.00

486.66 *486.66
*814.04 ...... 2108,164.62 104,409.78 2,940.80

2,417.70 ...... ..... 2,417.70

89,482.30 263,174.45 152,656.75
. 1,921.46 13,497.30 ...... 12,778.35 2,640.41

13,669.13 59,385.48 ...... 50,396.10 22,658.51
123.81 1,000.00 21,453.11 1,296.91 1,280.01

1,328.49 ... . 1,328.49
400.00 3.15 396.85

31.74 ...... 22,568.72 2,600.46
2350.00 331.56 18.44

...... 4,750.29 ...... 5,771.51 *1,021.22
....... 3,500.00 3,753.80 *253.80

.03 23,390.75 3,428.40 *37.62
4,270.12 ...... 4,533.99 *263.87

.$132,792.76 $493,655.85 $286,961.74 $806,239.42 $107,170.93
(Schedule B) (Schedule C) (Schedule D)

I
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SCHEDULE S

CURRtEN DEFICIT

Deficit, June 30, 1934 . .................
Net Decrease (Schedule A) . ...............

Deficiti:Sune 30, 1935 (Schedule D) . ........ . .

DETAIL OF PROFIT AND Loss AccouNT

GAINS AND CREDITS:

Premium Refund Account Employees' Insurance . . . . .
Tax Abatements, 1933 . ................
1933-34 Appropriation Adjustments . . . . . . . . . . .
Miscellheous Credits . . . . . . . . . . . . ....

Total Gains . . . . . . . . . . . . . . . . . . . . .

LOSSES AND CHARGES:
Students' Accounts (previous years), charged off . . . . .
Miscellaneous Charges . . . . . . . . . . . . . . . . .

Total Losses .................... .

Net Profit (Schedule A) . .............. .

$29,878.64
4,927.42

$24,951.22

$700.00
1,386.87
2,300.00
1,349.00

$5,735.87

$959.34
87.84

$1,047.18

$4,688.69
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THE ENDOWMENT FUNDS OF THE INSTITUTE
(Alphabetically listed - see listing by groups on pages 150-155 with corresponding reference

numbers, showing transactions during the year and balances as of June 29, 1935.)

207 ALBERT FUND, 1930, 1933, 1935, $11,500. Gift from anonymous donor
to pay five years rental of M. I. T. Student House on Bay State Road,
Boston.

208 ALPHA CHI SIGMA HOUSE FUND (Alpha Zeta Chapter), 1935, $2,340.96.
Deposited for investment purposes only.

209 ANoNYMous, 1924, $1,052.50. Gift of member of Class of 1924 to accu-
mulate until twenty-fifth reunion of Class in 1949.

361 ARKWRIGHT CLUB FELLOWSHIP, 1926-27, $2,000. Gift. For graduate
student in Industrial Chemistry or other textile activity.

101 GEORGE ROBERT ARMSTRONG FUND, 1902, $5,000. Bequest of George
W. Armstrong in honor of son. Income available for general purposes of
the Institute.

401 ELISHA ATKINS SCHOLARSHIP FUND, 1894, $5,000. Bequest of Mary E.
Atkins.

301 WILLIAM PARSONs ATKINSON FUND, 1918, $13,000. Bequest of Charles
F. Atkinson as a memorial to father - for English Department of the
Institute.

501 EDWARD AUsTIN FUND, 1899, $400,000. Bequest. Interest paid to
needy, meritorious students and teachers to assist in payment of studies.

503 THOMAS WENDELL BAILEY FUND, 1914, $2,200. Bequest. Income
used for rendering assistance to needy students in Department of Archi-
tecture.

504 CHARLES TIDD BAKER FUND, 1922, $20,000. Bequest. One-half of net
income for assistance of poor and worthy students and one-half to
principal.

151 EDMUND DANA BARBOUR FUND, 1926, $847,000. Bequest. Principal
and income for general purposes of Institute.

271 WALTER S. BARKER FUND, 1927, $10,000. Bequest. Income only avail-
able for purposes of the Library.

403 BILLINGS STUDENT FUND, 1900, $50,000. Bequest of Robert C. Billings.
Students receiving benefit are expected to abstain from use of alcohol or
tobacco in any form.

102 GEORGE BLACKBURN MEMORIAL FUND, 1931-1935, $906,000. Bequest
of Harriette A. Nevins. Income for general purposes.

481 ROBERT A. BOIT FUND, 1921, $5,000. Bequest. Income to stimulate
students' interest in best use of English Language through annual prizes
or scholarships.

303 FRANK WALTER BOLES MEMORIAL FUND, 1915, $25,200. Under agree-
ment between Harriet A. Henshaw and M. I. T. Income paid to com-
mittee of Department of Architecture, to purchase fine arts material
and to supplement and strengthen instruction in architectural design.

506 LEVI BOLES FUND, 1915, $10,000. Bequest of Frank W. Boles in memory
of father. Income for assistance of needy and deserving students.

363 WILLIAM SUMNER BOLLES FUND, 1924, $9,400. Bequest of William P.
Bolles in memory of son, to maintain either fellowship, traveling scholar
ship or resident scholarship. Recipient to have character, ability or
promise.

404 JONATHAN BOURNE FUND, 1915, $10,000. Bequest of Hannah B. Abbe.
Income to aid deserving students.
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405 ALBERT G. BOYDEN FUND, 1931, $579,000. Bequest. Estate of Elizabeth
R. Stevens. Income for scholarships. Preference to students from Fall
River and Swansea, Mass.

406 HARRIET L. BROWN FUND, 1922, $6,000. Bequest. Income to needy
and deserving young women students, as would otherwise be unable to
attend. In case two or more applicants of equal merit, preference given
to native of either Massachusetts or New Hampshire.

364 MALCOLM COTTON BROWN FUND, 1919, $11,000. Under agreement
between Caroline Cotton Brown, Charles A. Brown and M. I. T., to
establish memorial to son, Lieutenant Brown, R. A. F., killed in service
1918, for advanced study and research in Physics. Income to Senior in
high standing for graduate study - not a condition but other things
being equal, the fellowship to be awarded to member of Phi Gamma
Delta.

508 BURSAR'S FUND, 1907, $6,000. Bequest of Lyman S. Rhoads. Income
and repayments used for loans to students in discretion of Bursar, subject
to approval of President and Treasurer.

343 SAMUEL CABOT FUND, 1912, $50,000. Gift of Helen N. Cabot in honor
of husband. Income for purchase of apparatus and supplies required in
conduct of research in Industrial Chemistry.

510 MABEL BLAKE CASE FUND, 1920, $25,000. Bequest of Caroline S. Free-
man. Income to aid deserving students (preferably women) who are in
need of assistance.

408 NINO TESHER CATLIN FUND, 1926, $1,000. Gift of Maria T. Catlin in
memory of son. Income for needy and deserving students - not a con-
dition but if possible award to be made to member of Lambda Phi
Fraternity.

305 WILLIAM E. CHAMBERLAIN FUND, 1917-19, $6,000. Bequest. Income
used for Department of Architecture.

511 CHANDLER FUND, 1927, $2,700. Gift from Architectural Society. A loan
fund to be administered by Head of Architectural Department.

307 CHEMICAL ENGINEERING PRACTICE FUND, 1915-16, $300,000. Gift of
George Eastman for Chemical Engineering Stations provided Institute
will carry forward this plan of education for a reasonable period.

273 EDNAH Dow CHENEY FUND, 1905-06, $13,900. Bequest. Income for
maintenance and care of Margaret Cheney Room for women students.

103 CHARLES CHOATE FUND, 1906, $25,000. Bequest. Income for general
purposes.

274 FRANK HARVEY CILLEY FUND, 1913, $57,700. Bequest. Income and
such part of principal as necessary for purchase of suitable books, photo-
graphs, statuary, etc., for library and gymnasium of Walker Memoriali

411 LucIus CLAPP FUND, 1905, $4,900. Bequest. Income to worthy stu-
dents who may not be able to complete their studies without help. '

230 CLASS OF 1874 FUND, 1934, $180. Held subject to use by Class of 1874.

413 CLASS OF '96 FUND, 1923, $2,272. Gift. Award subject to approval of
Class Secretaries. Preference to descendants of members of Class
Scholarships to be considered a loan to be repaid when and if able.

229 CLASS OF 1898 LOAN FUND, $5,535. By subscription of certain members
of class from 1927-1931. Income only for scholarship loans, as authorized
by committee of class.

483 CLASS OF 1904 FUND, 1925, $392. Contributions received by Professor
Gardner for Architectural Department prizes.

P
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210, 212, 214, 216, 217, 218, 220, 221, 222, 223, 224.
CLASS ENDOWMENT FUNDS

Note: These funds are being accumulated for the several classes
whose members took out life insurance toward a gift to the Institute on
their Twenty-Fifth Reunions.

The Class Endowments are of funds permanently held toward the
final sum.
From certain of these, a portion may be applied in accordance with

the terms of the several plans toward keeping alive policies that might
lapse on account of non-payment or as otherwise designated.

251 SAMUEL C. COBB FUND, 1916, $30,000. Bequest. Income for salaries of
President and professors.

512 FRED L. AND FLORENCE L. COBURN FUND, 1932, $5,000. Bequest.
Income to aid needy and worthy students, preference being given to
those residing in Somerville, Mass.

514 COFFIN MEMORIAL FUND, 1929, $35,000. Gift of the Estate of Charles AL
Coffin. For loans or other aid to students as determined by Executive
Committee.

366 COLLAMORE FUND, 1916, $10,000. Bequest of Helen Collamore. Income
primarily to aid women students in post-graduate courses, secondarily,
or purchase of instruments for Chemical Laboratory.

344 CRANE AUTOMOTIVE FUND, 1928, $5,000. Gift of Henry M. Crane.
Reserved for purchase of further equipment for Aeronautical Laboratory
when necessary.

415 LUCRETIA CROCKER FUND, 1916, $50,000. Bequest of Matilda H.
Crocker. Income for establishment of scholarships for women in memory
of sister.

309 CROSBY HONORARY FUND, 1916, $1,633. Contributions in honor of
William Otis Crosby (Profespor Emeritus). Income for upbuilding of
the Geological Department, especially its collections.

368 DALTON GRADUATE CHEMICAL FUND, 1896, $5,000. Gift of Charles H.
Dalton. Income for scholarships for American male graduates of M. I. T.,
for advanced chemical study and research - preference given to chemical
research especially applicable to textile industries.

417 IsAAc W. DANFORTH FUND, 1903, $5,000. Bequest of James H. Dan-
forth. Income for scholarship purposes as a memorial to brother.

516 DEAN'S FUND, 1924, $3,350. Contributions. To be loaned by Dean to
needy students.

518 CARL P. DENNETT FUND, 1926, $500. Gift. To be loaned to students,
preferably Freshmen, at discretion of President.

420 ANN WHITE DICKINSON FUND, 1898, $40,000. Bequest. Income used
to establish free scholarships. Such persons enjoying benefit shall be
worthy young men of American origin.

520. DORMITORY FUND, 1903, $2,700. Contributions. Income for scholarship
purposes.

311 SUSAN E. DORR FUND, 1914, $95,000. Bequest. Income for use and
benefit of Rogers Physical Laboratory.

104 EBEN S. DRAPER FUND, 1915, $100,000. Bequest. Income used for gen-
eral purposes of the Institute.

421 THOMAS MESSINGER DROWN FUND, 1928, $50,000. Bequest of Mary
Frances Drown. Income to establish scholarships for deserving under-
graduate students.

105 COLEMAN DU PONT FUND, 1931, 1935, $159,000. Bequest. Income for
support and maintenance of the Institute.

·· ___
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107 EASTMAN CONTRACT FUND, 1924, $9,500,000. Gift of George Eastman.
Income for general purposes of the Institute.

108 GEORGE EASTMAN BUILDING FUND, 1916-17, $2,500,000. Gift of George
Eastman on condition that $1,500,000 be raised by alumni and others.
Balance to be used as needed for new educational buildings. $1,225,000
used for George Eastman Research Laboratories in 1932.

312 GEORGE EASTMAN FUND, 1918, $400,000. Gift of George Eastman.
Income for Chemistry and Physics. Principal available for addition to
EASTMAN BUILDING FUND after latter is exhausted.

109 CHARLES W. EATON FUND, 1929, $243,000. Bequest. Income for ad-
vancement of general purposes of Institute.

112 EDUCATIONAL ENDOWMENT FUND, 1920-21, $7,574,000. $4,000,000 gift
from George Eastman and balance contributed by alumni and others.
Income for current educational expenses.

113 MARTHA ANN EDWARDS FUND, 1890, $30,000. Gift. Income for general
purposes.

521 FRANCES AND WILLIAM EMERSON FUND, 1930, $100,000. Gift. Income
for aid of regular and special students in Department of Architecture.

114 WILLIAM ENDTCOTT FUND, 1916, $25,000. Bequest. Income for general
purposes.

205 ENDOWMENT RESERVE FUND, 1924. Created and otherwise increased by
gains from sales or maturities of investments and decreased by pre-
mium amortization of bonds and losses and charges from sales or
maturities. Belongs to all funds sharing general investments.

206 ENDOWMENT RESERVE INCOME FUND, 1934, $14,400. Excess income
over total allotted to funds participating in income from General Invest-
ments for year 1933-34. Distributed to funds 1934-35.

424 FARNSWORTH FUND, 1889, $5,000. Bequest of Mary E. Atkins. Income
for scholarships

153 HENRIETTA G. FITZ FUND, 1930, $10,000. Bequest. Income for general
purposes.

426 CHARLES LEWIS FLINT FUND, 1889, $5,000. Bequest. Income for sup-
port of worthy student, preference given graduate of English High School,
Boston.

277 CHARLES LEWIS FLINT FUND, 1889, $5,000. Bequest. Income for pur-
chase of books and scientific publications for library.

253 SARAH H. FORBES FUND, 1901, $500. Gift of Malcolm Forbes as memo-
rial to mother. Income for salaries.

427 SARAH S. FORBES FUND, 1913, $3,400. Gift of Sarah S. Forbes, William
B. Rogers and Henry S. Russell. Income for maintenance and education
of scholar in M. I. T.

117 FRANCIS APPLETON FOSTER FUND, 1922, $1,000,000. Bequest. Income
for purposes of Institute.

118 ALEXIS H. FRENCH FUND, 1930, $5,000. Bequest. Income for general
purposes of Institute.

119 JONATHAN FRENCH FUND, 1915-16, $25,000. Bequest of Caroline L. W.
French. Income for purposes of the Institute.
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121 HENRY CLAY FRICK FUND, 1925-32, $1,830,000. Bequest. Institute
received ten shares of a total of one hundred shares of his residuary
estate. Income for general purposes.

429 FUEL AND GAS SCHOLARSHIP FUND, 1925-26, $700. Gift Boston Con-
solidated Gas Company and Massachusetts Gas Companies for scholar-
ship in Gas Engineering.

255 GEORGE A. GARDNER FUND, 1898, $20,000. Gift. Income for salaries of
instructors.

122 GENERAL ENDOWMENT FUND, 1921, $1,527,000. Contributions by
alumni and others to meet George Eastman's condition relative to gift of
$2,500,000, his building fund (No. 108).

523 NORMAN H. GEORGE FUND, 1919, $70,000. Bequest. Income for assist-
ance of worthy and needy students.

525 JOHN A. GRIMMONS FUND, 1930-35, $6,648.68. Bequest of C. Lillian
Moore of Malden. Principal held by Old Colony Trust Co., Trustee.
Income for loans to undergraduates in Electrical Engineering not to
exceed $600 to any one student in any one year with interest at 5 per cent
and to be repaid within ten years. Loans to be awarded to male, white,
native-born citizens of United States and to be protected by life insur-
ance.

527 JAMES H. HASTE FUND, 1930, $181,000. Bequest. Income for aid of
deserving students of insufficient means.

259 JAMES HAYWARD FUND, 1866, $18,000. Bequest. Income for salaries.

155 JAMES W. HENRY FUND, 1935, $8,226. Bequest. To be used by Institute
in manner deemed best.

431 GEORGE HOLLINGSWORTH FUND, 1916, $5,000. Bequest of Rose Hollings-
worth. Income used for scholarship.

485 ROGER DEFRIEZ HUNNEMAN PRIZE FUND, 1927, $1,060. Gift of W. C.
Hunneman in memory of Roger Defriez Hunneman, '23. Income paid
as annual award to most meritorious student in Chemical Engineering
who has shown most outstanding originality in his work as determined
by that Department.

433 T. STERRY HUNT FUND, 1894, $3,000. Bequest. Income to a student in
Chemistry.

434 WILLIAM F. HUNTINGTON FUND, 1892, $5,000. Gift of Susan E. Covell.
Income to deserving students. Preference to be given to students in
Civil Engineering.

187 INDUSTRIAL FUND, 1924-31. This fund succeeded "Tech Plan" Con-
tracts, payments under which went to the Educational Endowment
Fund. Income and part of principal now used in support of Division of
Industrial Co6peration.

123 JAMES FUND, 1898-99, $163,000. Bequest of Julia B. H. James. Income
for development of M. I. T.

529 DAVID L. JEWELL FUND, 1928, $25,000. Bequest. Income for tuition of
five young men who are worthy of assistance and who, were it not for
such assistance, might be unable to pursue their studies at M. I. T.

374 REBECCA R. JOSLIN FUND, 1924, $1,540. Gift, Income awarded as a
loan to advanced student in Chemical Engineering on recommendation
of that Department - restricted to native and resident of Massachusetts.
Beneficiary to abstain from using tobacco in any form.

__
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436 Joy SCHOLARSHIPS, 1886, 87,500. Gift of Nabby Joy. Income for schol-
arships for one or more women studying natural science at M. I. T.

280 WILLIAM HALL KERR FUND, 1896, $2,000. Gift of Alice M. Kerr. Income
for the annual purchase of books and drawings in machine design.

276 WILFRED LEWIS FUND, 1930, $5,000. Gift of Emily Sargent Lewis.
Income for maintenance of graduate student in Mechanical Engineering.

438 WILLIAM LITCHFIELD FUND, 1910, $5,000. Bequest. Income for scholar-
ship on competitive examination.

158 HIRAM H. LOGAN FUND, 1933, $17,000. Bequest. Principal and income
for general purposes of M. I. T.

439 ELISHA T. LORING FUND, 1890, $5,000. Bequest. Income for assistance
of needy and deserving pupils.

228 LOUISVILLE TECHNOLOGY FOUNDATION FUND, 1935, $50. Founded by
Louisville Tech Club toward scholarship aid for local student.

441 LOWELL INSTITUTE FUND, 1923, $2,300. Gift from alumni of Lowell
Institute to establish scholarship for its graduates.

125 KATHARINE B. LOWELL FUND, 1895, $5,000. Gift of Augustus Lowell in
honor of Mrs. Lowell. Income for purchase of books and apparatus for
Department of Physics.

442 RUPERT A. MARDEN FUND, 1933, $2,000. Gift (anonymous). Income to
aid worthy student - Protestant and of American origin - preference
to student taking Co6perative Course in Electrical Engineering (Course
VI-A).

261 WILLIAM P. MASON FUND, 1868, $18,800. Bequest. Income to support
a professorship in the Institute.

127 M. I. T. ALUMNI FUND, 1907. Total subscriptions of alumni to 1924,
$632,500. $632,000 appropriated for New Equipment, Walker Memorial
1916 Reunion and Dormitories. Present small balance unappropriated.

227 M. I. T. ALUMNI ASSOCIATION PERMANENT FUND, 1929-35, $54,278.
Deposited with M. I. T. for investment purposes only.

225 M. I. T. TEACHERS' INSURANCE FUND, 1926. Balance of 2 per cent
salary deductions under M. I. T. Pension and Insurance Plan in excess
of Group Insurance Premiums paid.

226 M. I. T. TEACHERS' INSURANCE FUND SPECIAL, 1928-35, $61,000.
Refund of premiums paid on Group Insurance under M. I. T. Pension
and Insurance Plan held at interest and accumulated. $50,000 appropri-
ated for special pension purposes.

316 JOHN LAWRENCE MAURAN FUND, 1934, $10,000. Bequest. Principal
and income may be used for benefit of Department of Architecture.

317 GEORGE HENRY MAY FUND, 1914, $4,250. Gift. Income for benefit of
Chemical Department.

443 GEORGE HENRY MAY FUND, 1914, $5,000. Gift. Income to assist gradu-
ates of Newton High School recommended as eligible by superintendent
and head masters of Newton High Schools. Beneficiary to issue a note
payable without interest.

126 THOMAS MCCAMMON FUND, 1930, $15,000. Bequest in honor of father,
James Elder McCammon. Income available for general purposes.

487 JAMES MEANS FUND, 1925, $2,700. Gift of Dr. James H. Means as a
memorial to father. Income for annual prize for essay on an aeronautical
subject.

159 HIRAM F. MILLS FUND, 1922, $5,000. Bequest. For general purposes.
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319 SusAN MINNS FUND, 1930. Gift of Miss Susan Minns - tract of land on
Memorial Drive for use in any way deemed best for benefit of plan regard-
ing construction and maintenance of an hydraulic laboratory.

445 JAMEs H. MIRRLEES FUND, 1886, $2,500. Gift of James Buchanan Mirr-
lees. Income to such student in third or fourth year Mechanical Engi-
neering most deserving pecuniary assistance.

320 FoRRis JEWETT MOORE FUND, 1927-31, $32,000. Gift of Mrs. F. Jewett
Moore as a memorial to husband. Income or principal expended subject
to approval of Executive Committee by a committee of three members of
the Department of Chemistry - to make the study of Chemistry more
interesting and surroundings of such study more attractive.

378 MOORE FUND, 1914-28-29, $24,200. Gift of Mrs. F. Jewett Moore.
Income to help some Institute graduate to continue studies in Europe,
especially organic chemistry. Preference to student who has distin-
guished himself in this subject while an undergraduate.

128 KATE M. MORSE FUND, 1925, $25,000. Bequest. Income for general
purposes of M. I. T.

129 EVERETT MORSS FUND, 1934, $25,000. Bequest. Income for general
purposes of M. I. T.

447 NICHOLS FUND, 1895, $5,000. Bequest of Betsy F. W. Nichols. Income
for scholarship to student in Chemistry.

448 CHARLES C. NICHOLS FUND, 1904, $5,000. Bequest. Income for scholar-
ship.

322 WILLIAM E. NICKERSON FUND, 1928, $50,000. Gift. Principal and
income used to finance chair in Humanics.

161 MosEs W. OLIVER FUND, 1921, $11,000. Bequest. Principal or income
for general purposes.

283 GEORGE A. OSBORNE FUND, 1928, $10,000. Bequest. Income for benefit
of mathematical library.

450 JOHN FELT OSGOOD FUND, 1909, $5,000. Bequest of Elizabeth P.
Osgood in memory of husband. Income for scholarship in Electricity.

451 GEORGE L. PARMELEE FUND, 1921, $17,000. Bequest. Income for tui-
tion of either special or regular worthy students.

162 EMERETTE O. PATCH FUND, 1935, $7,500. Bequest. Principal or income
for general purposes.

131 RICHARD PERKINS FUND, 1887, $50,000. Bequest. Income for general
purposes.

453 RICHARD PERKINS FUND, 1887, $50,000. Bequest.. Income for scholar-
ships.

380 WILLARD B. PERKINS FUND, 1898, $6,000. Bequest. Income to be
expended every fourth year for travelling scholarship in architecture.

324 EDWARD D. PETERS FUND, 1924, $5,000. Bequest of Elizabeth W.
Peters. Income for the Department of Mineralogy.

163 PRESTON PLAYER FUND, 1933, $20,000. Bequest. For general purposes,
unrestricted.

325 PRATT NAVAL ARCHITECTURAL FUND, 1916, $1,071,000. Bequest of
Charles H. Pratt to endow the Department of Naval Architecture and
Marine Engineering to be called forever Pratt School of Naval Archi-
tecture and Marine Engineering - to erect a building - remainder held
in trust. Income to support said school.

382 PROCTOR FUND, 1929-30. Gift annually from Redfield Proctor for
fellowship in Physics.

231 PaoFESSORS' FUND, 1931. Contributions of one half of outside income
earned by members of staff to July 1, 1934. Plan suspended July 1,
1934. Disbursed on recommendation of committee appointed by con-
tributors.

_ __I
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384 PROPRIETORS LOCKS AND CANALS FUND, 1927, $4,000. Gift to finance
post-graduate scholarship in Textile Research, mechanical or chemical,
to American-born graduate of Lowell Textile School nominated by the
Trustees of that School and approved by Executive dommittee of Locks
and Canals.

182 J. W. & B. L. RANDALL FUND, 1897, $83,000. Bequest of Belinda L.
Randall as a permanent fund or in erecting a building with those names.

454 THOMAS ADELBERT READ FUND, 1934-35, $21,117. Bequest of Julia A.
Read to establish Scholarship in memory of her brother Thomas Adel-
bert, and their father William Read, and mother Amanda Snow Read.
Income to be awarded to some worthy and needy student, preferably
resident of Fall River, Mass.

233 RICHARDS PORTRAIT FUND, 1929. Balance of subscriptions from friends
of Prof. R. H. Richards for portrait completed - available for Mining
Department.

349 ELLEI 114 RICHARDS FUND, 1912, $15,000. Income for promotion of
researithii Sanitary Chemistry, for fellowships to advanced students,
for employment of research assistants and in such other ways as will best
promote investigation in that field.

351 CHARLOTTE B. RICHARDSON FUND, 1891, $30,000. Bequest. Income to
support of Industrial Chemical School.

235 ROCKEFELLER FOUNDATION RESEARCH FUND, 1931-36, $170,000. Con-
tributed for Research in Science Department over period of five years.

263 HENRY B. ROGERS FUND, 1873, $25,000. Gift. Income for salaries of
one or more professors or instructors.

386 HENRY BROMFIELD ROGERS FUND, 1921, $20,000. Bequest of Anna
Perkins Rogers. Income to establish fellowship or scholarship for women
graduates of M. I. T. or other colleges whose graduate work is carried on
at M. I. T.

165 ROBERT E. ROGERS FUND, 1886, $7,600. Bequest in memory of brother,
William B. Rogers. For general purposes.

531 WILLIAM BARTON ROGERS FUND. Present, $20,000. Established by
subscriptions of members of Alumni Association through Prof. R. H.
Richards for loans to students.

135 WILLIAM BARTON ROGERS MEMORIAL FUND, 1883-4-5, $250,000. Con-
tributions from 91 persons. Income for support of Institute.

286 ARTHUR ROTCH ARCHITECTURAL FUND, 1895, $5,000. Bequest. Income
for Library or collection of Department of Architecture.

327 ARTHUR ROTCH FUND, 1895, $25,000. Bequest. Income for general pur-
poses of Department of Architecture.

489 ARTHUR ROTCH FUND, 1895, $5,000. Bequest. Income for annual prize
to student in regular course in Architecture graduating highest in class.

491 ARTHUR ROTCH SPECIAL FUND, 1895, $5,000. Bequest. Income for
annual prize to student who shall be ranked highest at end of two years
special course in Architecture.

388 RICHARD LEE RUSSEL FUND, 1904, $2,000. Gift of Theodore E. Russel
Income to assist worthy student of high standing in Department of Civil
Engineering either undergraduate or post-graduate.

454a WILLIAM PATRICK RYAN MEMORIAL FUND, 1935, $3,637. Contributed by
friends of Professor Ryan. Income for scholarship in Chemical Engi-
neering.

236 WILLIAM PATRICK RYAN SPECIAL FUND, 1933. Appropriation. Educa-
tional fund for three children of late Prof. W. P. Ryan.
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136 SALTONSTALL FUND, 1901, $40,000. Bequest of Henry Saltonstall. One-
fourth income each year added to principal and remaining three-fourths
expended for benefit of Institute.

390 HENRY SALTONSTALL FUND, 1901, $10,000. Bequest. Income to aid one
or more needy students.

392 JAMES SAVAGE FUND, 1873, $10,000. Bequest. Income for scholarships
in institution "where my son-in-law, William B. Rogers, is President."

137 SAMUEL E. SAWYER FUND, 1895, $4,000. Bequest. Income to be used
in such manner as will best promote interests of M. I. T.

455 JOHN P. SCHENKL FUND, 1922, $20,000. Bequest of Johanna Pauline
Schenkl in memory of father. Income for scholarships in Department of
Mechanical Engineering.

237 SEDGWICK MEMORIAL LECTURE FUND, 1930-35, $7,300. Bequest of Mary
Katrine Sedgwick in memory of husband. All copyrights and interest in
copyrights and benefits from contracts with publishers for Department
of Biology and Public Health.

329 W. T. SEDGWICK FUND, 1928, $69,500. Received from Trustees of the
Estate of W. T. Sedgwick under Agreement and Declaration of Trust
following decease of Mary Katrine Sedgwick, for Department of Biology
and Public Health.

456 THOMAS SHERWIN FUND, 1871, $5,000. Gift of Committee on Sherwin
Memorial Fund for free scholarship to graduate of English High School.

393 SLOAN FUND, 1933, $1,000. Gift of A. P. Sloan, Jr. for Fellowship in
Automotive Engineering.

168 ELLEN VOSE SMITH FUND, 1930, $25,000. Bequest. For general purposes.

458 HORACE T. SMITH FUND, 1930, $32,988.76. Bequest. Income for schol-
arships. Preference to graduates of East Bridgewater (Mass.) and
Bridgeport (Conn.) High Schools.

459 SONS AND DAUGHTERS OF NEW ENGLAND PURITAN COLONY SCHOLAR-
SHIP FUND, 1931, $600. Gift. Income for scholarship aid to a boy of
New England ancestry.

139 ANDREW HASTINGS SPRING FUND, 1921, $50,000. Bequest of Charlotte
A. Spring in memory of nephew as a permanent fund. Income for general
purposes.

493 SAMUEL W. STRATTON PRIZE FUND, 1933, $1,680. Contributed by
friends of the late Dr. S. W. Stratton for competition prizes in the
presentation of scientific papers.

532 SUMMER SURVEYING CAMP LOAN FUND, 1927, $500. Gift of Lammot
du Pont as a revolving loan fund to help students in Civil Engineering
attend summer surveying camp.

140 SETH K. SWEETSER FUND, 1915, $25,000. Bequest as a permanent fund.
Income for general purposes.

395 SUSAN H. SWETT FUND, 1888, $10,000. Bequest. Income to support a
graduate scholarship.

396 GERARD SWOPE FUND, 1926, $2,500. Annual gift for fellowships in
Electrical Engineering.

534 TEACHERS' FUND, 1899-1900. Gifts of $50,000 each from Augustus
Lowell and A. Lawrence Lowell to establish fund for use in case of retire-
ment, disability or death of members of instructing staff.

288 TECHNOLOGY MATRONS TEAS FUND, 1916-22-31, $8,500. Gifts of Mrs. F.
.1ewett Moore. Income for social activities of Technology Matrons.

356 TEXTILE RESEARCH FUND, 1930, $42,000. Gift of Textile Alliance, Inc.,
for scientific and economic research for benefit of development of textile
industry, its allied branches, including production of raw materials.

I
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265 NATHANIEL THAYER FUND, 1868, $25,000. Gift. Income for professor-
ship of Physics.

238 W. B. S. THOMAS FUND, 1935, $929.58. Gift of parents of W. B. S.
Thomas '29, the income only to be expended for benefit of M. I. T. A. A.

239 ELIHU THOMSON FUND, 1929, $5,000. Gift.

266 ELIHU THOMSON PROFESSORSHIP, 1933, $1,479.60. Contributed toward
fund for Professorship in Electrical Engineering.

397 FRANK HALL THORP FUND, 1932, $10,000. Anonymous gift. Income
for fellowship in Industrial Chemistry.

460 SAMUEL E. TINKHAM FUND, 1924, $2,400. Gift of Boston Society of Civil
Engineers. Income to assist worthy student in Civil Engineering.

289 JoHN HUME TOD FUND, 1913, $2,500. Gift of Mrs. F. Jewett Moore.
Income for purchase of books of a humanistic character for General
Library.

462 F. B. TOUGH FUND, 1924, $465. Gift to extend financial assistance to
worthy students in mining or oil production.

331 EDMUND K. TURNER FUND, 1915, $178,000. Bequest. Income for a
certain annuity during the life of sister - three-quarters of balance of
income for Department of Civil Engineering and one-quarter to be added
annually to principal.

240 UNDERGRADUATE ACTIVITIES TRUST FUND, 1935, $1,097.26. Established
by 1916 Technique Board from which recognized student activities may
borrow if deemed necessary and desirable, at a low rate.

243 UNDERGRADUATE DUES RESERVE FUND, ATHLETICS, 1924. Transferred
from Undergraduate Dues (current operating account) to secure invest-
ment income.

244 UNDERGRADUATE DUES RESERVE FUND, CONTINGENT, 1924. Transferred
from Undergraduate Dues (current operating account) to secure invest-
ment income.

333 WILLIAM LYMAN UNDERWOOD FUND, 1932, $9,872. Bequest. For bene-
fit of Biological Department or otherwise for general purposes.

463 SUSAN UPHAM FUND, 1892, $1,000. Gift. Income to assist students
deserving financial aid.

536 SAMSON R. URBsNO FUND, 1927, $1,000. Bequest. Income for students
who need assistance, Germans preferred.

291 THEODORE N. VAIL FUND, 1925, $24,000. Bequest. Income for benefit
of Vail Library.

398 LuIs FRANCISCO VERGES FUND, 1924, $10,000. Gift from Caroline A.
Verges. Income for graduate students doing research work in sugar
industry or if no such candidate, undergraduate student in Civil Engi-
neering.

465 VERMONT SCHOLARSHIP FUND, 1924-35, $18,000. Gift of Redfield Proc-
tor, '02, in memory of Vermonters who, having received their education
at the Institute, served as engineers in the armies of the Allies in the
World War. Income to student preferably from Vermont. Mr. Proctor
reserves right to designate recipient as long as he lives.

467 ANN WHITE VosE FUND, 1896, $60,000. Bequest. Income for free
scholarships for young men of American origin.

469 ARTHUR M. WAITT FUND, 1925, $9,700. Bequest. Income for deserving
students in second, third and fourth year classes in Mechanical Engi-
neering.
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141 WILLIAM J. WALKER FUND, 1915-17, $23,000. Bequest. Income for
general purposes.

144 HORACE HERBERT WATSON FUND, 1930, $31,000. Bequest of Elizabeth
Watson Cutter as a permanent fund. Income for general purposes.

173 FRANK G. WEBSTER FUND, 1931, $25,000. Bequest. For general
purposes.

471 Louis WEISBEIN FUND, 1915, $4,000. Bequest. Income for scholarship
for student in Architectural Department, preference to be given to a
Jewish boy.

145 ALBION B. K. WELCH FUND, 1871, $5,000. Bequest as a permanent
fund. Income for general purposes.

146 EVERETT WESTCOTT FUND, 1935, $122,794. Bequest as a permanent
fund. Income for general purposes.

473 FRANCES ERVING WESTON FUND, 1912, $200. Bequest. Received
annually to aid a native-born American Protestant girl of Massachusetts.
(Principal $5,000 turned over to M. I. T., 1931.)

474 SAMUEL MARTIN WESTON FUND, 1912. Bequest of Frances E. Weston
in memory of husband. Two hundred dollars received annually to aid
a native-born American Protestant boy; preference to be given one from
Roxbury. (Principal $5,000 turned over to M. I. T. in 1931.)

476 AMASA J. WHITING FUND, 1927, $4,500. Bequest of Mary W. C. Whit-
ing. Income as scholarship to deserving students; preference to students
from the Town of Hingham, Massachusetts.

358 EDWARD WHITNEY FUND, 1910, $25,000. Bequest as a memorial to him
and his wife, Caroline. Principal and interest for conduct of research or
teaching in geophysics - to include investigations in seismology con-
ducted with a view to the protection of human life and property.

537 JONATHAN WHITNEY FUND, 1912, $525,000. Bequest of Mrs. Francis B.
Green. Income to assist poor and deserving young men and women in
obtaining an education at M. I. T.

147 GEORGE WIGGLESWORTH FUND, 1931, $25,000. Bequest. Ten (10) per
cent of gross annual income to be added to principal, balance of income
for general purposes of the Institute.

477 ELIZABETH BABCOCK WILLMAN FUND, 1935, $6,005. Bequest. Income
to be used toward tuition of young women students taking Chemistry
courses.

148 EDWIN A. WYETH FUND, 1913-35, $269,665. Balance of Trust Fund held
by M. I. T. since 1913 for itself and five other beneficiary institutions
subject to annuity. Distributed January 1935. Fund separately invested
and still subject to annuity.

539 MORRILL WYMAN FUND, 1915-16, $66,000. Bequest. Income to aid
deserving and promising students upon understanding that if in after life
the person receiving aid shall find it possible, he shall reimburse said
fund - not a legal obligation.
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AUDITORS' CERTIFICATE
We have examined the books and accounts of the Treasurer and Bursar of

the Massachusetts Institute of Technology for the year ended June 29, 1935,
and we report upon our verification of the accompanying financial statements
of the Treasurer as follows:

The investment securities in the custody of the Old Colony Trust Company
were examined by us on March 28, 1935; and as at June 29, 1935, we also
agreed the investment accounts in detail with certified lists of securities
obtained from the Old Colony Trust Oompany of Boston, Massachusetts, and
verified the several other assets and liabilities shown in the Treasurer's Bal-
ance Sheet, Schedule D.

We satisfied ourselves by extensive tests of the recorded transactions for the
year that income receivable had been duly accounted for and expenditures
properly controlled and authorized.

WE HEREBY CERTIFY that, in our opinion, the accompanying Balance Sheet
and Statements of Income and Expenditures correctly set forth, respectively,
on the basis indicated, the financial condition of the Institute at June 29, 1935,
and the financial results for the year ended at that date, and that the financial
statements are in accordance with the books of the Institute.

We extended our examination to include the transactions of the Hewett
Fund of which the Massachusetts Institute of Technology acts as Trustee,
and satisfied ourselves that the provisions of the Trust agreement had been
fulfilled. We also ascertained that the Wyeth Fund (of which the Institute
acted as Trustee) had been distributed as of January 2, 1935, in accordance
with the terms of an agreement between the Institute and five other bene-
ficiaries named in the Trust Instrument.

Our examination embraced also the accounts of the Massachusetts Institute
of Technology Pension Association which we found to be correctly stated.

The investment securities of the Wyeth Fund and of the Massachusetts
Institute of Technology Pension Association in the custody of the Old Colony
Trust Company were examined by us on March 28, 1935, and as of June 29,
1935, such investment securities were also checked with certified lists obtained
from the Old Colony Trust Company.

Respectfully submitted,

PATTERSON, TEELE & DENNIS,
Accountants and Auditors

1 Federal Street, Boston, August 14, 1935.

REPORT OF THE AUDITING COMMITTEE

Boston, Mass., August 22, 1935.
We report that the firm of Patterson, Teele & Dennis, Accountants and

Auditors, have examined the books and accounts of the Treasurer and the
Bursar of the Massachusetts Institute of Technology for the fiscal year ended
June 29, 1935 and their Certificate, dated August 14, 1935, is part of our
report.

This report covers all of the books and accounts of the Treasurer and the
Bursar and also all accounts of which the Massachusetts Institute of Tech-
nology acts as Trustee. It also covers the accounts of the Massachusetts
Institute of Technology Pension Fund, which were examined on March 28,
1935 and as of June 29, 1935.

Respectfully submitted,

WILrLAM R. HEDGE
HAROLD B. RICHMOND
GODFREY L. CABOT, Chairman.
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PERIODICAL PUBLICATIONS, BOOKS AND REVIEWS
BY MEMBERS OF THE STAFF

DEPARTMENT OF AERONAUTICAL ENGINEERING
1. KENDRICK, JAMEs B. Modern Soaring Flight. (The Tech. Eng. News, 16,

p. 28, April 1935.)
2. KOPPEN, OTTO C. Lateral Control at High Angles of Attack. (J. Aero. Sci. 2,

p. 22, January 1935.)
3. OBER, SHATSWELL. Air Resistance of the Burlington Zephyr. (Railway Gazette,

62, p. 1184, June 1935.)
4. PETERS, HEINRICH. Some Comments of the Theory of Boundary Layer. (J. Aero.

Sci. 2, p. 68, March 1935.)
5. ROSSBY, CARL-GUSTAP and MONTGOMERY, RAYMOND B. The Layer of Fric-

tional Influence in Wind and Ocean Currents. (Papers in Phys. Oceanography and
Meteor. 3, April 1935.)

6. TAYLOR, EDWARD S. Present Views on the Nature of Detonation in the Otto
Cycle Engine. (J. Aero. Sci. July 1934.)

7. TAYLOR, EDWARD S. Design Limitations of Aircraft Engines. (Aero Digest,
January 1935.)

8. TAYLOR, EDWARD S. The Thermodynamics of Combustion in the Otto Cycle
Engine. (N. A. C. A. Technical Note No. 533, June 1935.)

DEPARTMENT OF ARCHITECTURE

9. ADAMS, FREDERICK J. Shall Our Towns be Ribbons or Rounds? (Boston Evening
Transcript, Mag. Sec. p. 3, Saturday, August 25, 1934.)

10. EMERSON, WILLIAM. The Use of Brick in French Architecture. (Architectural
Book Publishing Co., N. Y. C., June 1935.)

DEPARTMIENT OF BIOLOGY AND PUBLIC HEALTH

11. BELDING, DAVID L. 1. Improved Technical Methods for Determining the
Annual Growth of Salmon Parr by Scale Measurements. 2. The Spawning Habits of the
Atlantic Salmon. 3. The Cause of the High Mortality in the Atlantic Salmon after
Spawning. 4. Spring-Run and Fall-Run Atlantic Salmon. (Trans. Amer. Fisheries
Soc. 64, 1934.)

12. BUNKER, JOHN W. M. and HARRIS, ROBERT S. The Clinical Status of Vitamin
D Milks. (N. E. J. Medicine, 211, pp. 1140-47, December 1934.)

13. BUNKER, JOHN W. M. and HARRIS, ROBERT S. The Phytin Phosphorus of
the Corn Component of a Rachitogenic Diet. (J. Nutrition, 9, pp. 301-309, March 1935.)

14. BUNKER, JOHN W. M. and HARRIS, ROBERT S. Roentgenographic Study of
Gastro-intestinal Motility in Rachitic Rats. (Am. J. Roentg. & Radium Therapy, 33,
pp. 25-30, 1935.)

15. BUNKER, JOHN W. M. and HARRIS, ROBERT S. et al. A Comparison of Yeast
Milk and Irradiated Milk in the Treatment of Infantile Rickets. (N. E. J. Medicine, 212,
pp. 257-262, February 1935.)

16. BUNKER, JOHN W. M. and JENNISON, MARSHALL W. Analysis of the Move-
ment of Cilia from the Clam (Mya) by High-Speed Photography with Stroboscopic Light.
(J. Cellular & Comp. Physiol. 5, p. 189, October 1934.)

174
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17. GOULD, BERNARD S. The Crystalline Pigments of Species in the Aspergillus
Glaucus Series. (Biochemical J. 28, pp. 1640-56, 1934.)

18. HARRIS, ROBERT S. and BUNKER, JOHN W. M. The Value of Vitamin D Milks
to the Consumer. (Proc. Int. Assoc. of Dairy and Milk Inspectors, Twenty-Third
Annual Report, pp. 139-163, October 1934.)

19. HARRIS, ROBERT S. and MOSHER, LLOYD M. Estimation of Phytin Phos-
phorus. (Ind. Eng. Chem. 6, pp. 320-321, September 1934.)

20. HoRwooD, MURRAY P. and HEIFETZ, ARTHUR. A Comparative Study of
Certain Media Used in Presumptive Tests for Bacterium Coli. (J. Bacteriology, 28,
pp. 199-211, August 1934.)

21. JENNISON, MARSHALL W. A Note on the Richards-Jakn Photoelectric Neph-
elometer. (J. Bacteriology, 28, p. 107, July 1934.)

22. JENNISON, MARSHALL W. Some Quantitative Relationships in Bacterial Popu-
lation Cycles. Abstract. (J. Bacteriology, 29, p. 19, January 1935.)

23. PRESCOTT, SAMUEL C. Pooling Efforts in Research. (Tech. Rev. 87, p. 13,
October 1934.)

24. PRESCOTT, SAMUEL C. and DOELGER, WILLIAM E. P. Citric Acid Fermenta-
tion. (Ind. Eng. Chem. 26, p. 1142, November 1934.)

25. PRESCOTT, SAMUEL C. and HoRwOOD, MURRAY P. Sedgwick's Principles of
Sanitary Science and Public Health. (Macmillan Co. April 1935.)

26. PRESCOTT, SAMUEL C. Mark Hopkins: New Style. (Tech. Rev. 87, p. 257,
1935.)

27. PRINDLE, BRYCE. The Microbiology of Textile Fibres. I. Cotton Fibres.
(Textile Res. 4, August 1934.)

28. PRINDLE, BRYCE. The Microbiology of Textile Fibres. I. Cotton Fibre: Methods
of Microbial Analysis. (Textile Res. 4, October 1934.)

29. PRINDLE, BRYCE. The Microbiology of Textile Fibres. Cotton. (Textile Res. 5,
November 1934.)

30. PROCTOR, BERNARD E. The Microbiology of the Upper Air. I. (Proc. Am.
Acad. Arts and Sci., 69, p. 315, 1934.)

31. TOBEY, JAMES A. Nutrition and Health and the Price of Milk. (Am. J. Pub.
Health, 25, p. 197, February 1935.)

32. TOBEY, JAMEs A. William Thompson Sedgwick (Dictionary of American
Biography, Scribner's 1935.)

33. TOBEY, JAMES A. Recent Court Decisions on Milk. (U. S. Pub. Health Rep.,
4.9, p. 993, August 1934.)

34. TOBEY, JAMES A. The Mission of the Sanitary Corps - Sanitation Section -
in War Time. (Military Surgeon, 76, p. 173, April 1935.)

35. ToBIs, WALTER C. The Pigment of Bacillus Violaceus. I. The Production,
Extraction and Purification of Violacein. (J. Bacteriology, 29, March 1935.)

36. TURNER, CLAIR E. Health Education and the Prevention of Tuberculosis.
(The Outdoor Life, August 1934.)

37. TURNER, CLAIR E. Determining the Efficacy of the Health Education Program.
(Hygeia, 12, p. 1130, December 1934.)

38. TURNER, CLAIR E. The Supervision of Health Education. (The Common-
health, 21, p. 715, 1934.)

39. TURNER, CLAIR E., et al. Effectiveness of Radio in Health Education. (Am. J.
Pub. Health, 25, p. 589, May 1935.)

40. TURNER, CLAIR E. The Community Program of Health Education. (Am. J.
Pub. Health, 25, p. 725, June 1935.)

41. WESTON, ROBERT S. The Corrosion of Metals by Water and Its Prevention.
(The Ladle, 11, pp. 17 and 21, June and July 1935.)

42. WESTON, ROBERT S. Improvement of the Water Supply of Braintree, Massa-
chusetts. (J. N. E. W. W. Assn., 49, pp. 53-65, January 1935.)
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43. WESTON, ROBERT S. Article on Water Supply. (American Year Book, 1934.
American Year Book Corporation, Albert Bushnell Hart, Editor.)

44. WILLIAMS, JOHN W. The Use of an Absorbent Pi.pit in the Cultivation of
Aerobic Organisms. (Science, 80, p. 75, July 1934.)

45. WILLIAMS, JoHN W. Influenzal Meningitis and Peritonitis. (Am. J. Dis.
Child, 48, pp. 840-841, 1935.)

46. WILLIAMS, JOHN W. Colliquified Tuberculoma of the Brain. (Med. Rec.,
141, p. 13-14, 1935.)

47. WILLIAMS, JOHN W. Scalp Products and Hair of Men and Women as Culture
Media for Certain Pathogenic Fungi. (Proc. Soc. Exp. Biol. and Med., 88, pp. 624-625,
1935.)

48. WILLIAMS, JOHN W. Use of Platform Method in Growth of Certain Pathogenic
Fungi. (Arch. Dermat. and Syph., 31, pp. 500-507, 1935.)

49. WILLIAMS, JOHN W. Use of Platform Method of Growth in Demonstrating
Pigments of Certain Pathogenic Fungi. (Proc. Soc. Exp. Biol. and Med., 88, pp. 877-
882, 1935.)

50. WILLIAMS, JOHN W. Effect of Age of a Specific Medium on Morphology of
Certain Pathogenic Fungi. (Proc. Soc. Exp. Biol. and Med., 3S, pp. 918-920, 1935.)

51. WILLIAMS, JOHN W. and GREEN, LEO. III. Effect of Dyes on Colonies of
Certain Pathogenic Fungi. (Proc. Soc. Exp. Biol. and Med., 88, pp. 625-628, 1935.)

DEPARTMENT OF BUSINESS AND ENGINEERING ADMINISTRATION
52. ELDER, ROBERT F. Fundamentals of Industrial Marketing. (McGraw-Hill

Book Co., Inc., May 1935.)
53. FISKE, WYMAN P. and PORTER, CHARLES H. Problems in Cost Analysis.

(Sockett and Wilhelms, September 1934.)
54. SCHELL, ERWIN H. The Technique of Executive Control. (McGraw-Hill

Book Co., Inc., New York and London, 1934, 4th edition, revised and enlarged.)
55. SCHELL, ERwIN H. The Dietitian as an Administrator. (J. Am. Dietetic

Assn., 10, pp. 464-470, March 1935.)
56. ScHELL, ERwIN H. Industrial Continuity. (The New England Pilot, 80,

May-June 1935. Condensation in The Eastern Underwriter, p. 15, April 1935.)
57. SCHELL, ERWIN H. Technology Graduates as Business Administrators. (The

Tech Eng. News, 16, p. 43, May 1935.)

DEPARTMENT OF CHEMICAL ENGINEERING
58. GILLILAND, EDWIN R. Diffusion of Vapors through Gas Films. (Ind. Eng.

Chem., 86, p. 1093, October 1934.)
59. GILLILAND, EDWIN R. New Design Calculation for Multicomponent Rectifi-

cation. (Ind. Eng. Chem., 87, p. 260, March 1935.)
60. HOTTEL, HOYT C. Radiant Heat Transmission. (Chemical Engineer's Hand-

book, pp. 887-910, McGraw-Hill Book Co., New York, 1934.)
61. HOTTEL, HOYT C. Combustion Rate of Carbon. I. Combustion of Spheres in

Flowing Gas Streams. (Ind. Eng. Chem., 26, p. 749, August 1934.)
62. HOTTEL, HOYT C. Combustion Rate of Carbon. II. Combustion at a Surface

overlaid with Stagnant Gas. (Ind. Eng. Chem., 86, p. 889, September 1934.)
63. HOTTEL, HOYT C. Thermal Radiation - Subject Matter and Laboratory

Technique. (J. Eng. Education, 85, p. 598, May 1935.)
64. LEWIS, WARREN K., SQUIRES, LOMBARD and THOMPSON, WILLIAM I. Co0-

lodial Properties of Clay Suspensions. (Am. Inst. Min. & Met. Eng., 114, Pet. Dev.
and Tech., 1935. Also Oil & Gas J., p. 16, October 1934.)

65. LEWIS, WARREN K. and SQUIRES, L. The Mechanism of Oil Viscosity as
Related to the Structure of Liquids. (Oil & Gas J., p. 92, November 1934.)
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66. MCADAMS, WILLIAM H. Methods of Teaching Heat Transfer. (J. Eng. Edu-
cation, New Series, 25, pp. 595-598, May 1935.)

67. SHERWOOD, THOMAS K. and COMINGs, EDWARD W. Drying of Solids. VII.
Moisture Movement by Capillarity in Drying Granular Materials. (Ind. Eng. Chem.,
£6, p. 1096, 1934.)

68. SHERWOOD, THOMAs K. and GILLILAND, EDWARD R. Diffusion of Vapors
through Gas Films. (Ind. Eng. Chem., £6, p. 1093, 1934.)

69. SHERWOOD, THOMAS K. and JENNY, FRANCIS J. Entrainment in Plate Col-
umns. (Ind. Eng. Chem., £7, p. 265, 1935.)

70. SHERWOOD, THOMAs K. Drying. (Chem. Met. Eng., 42, p. 215, 1935.)
71. WEBER, HAROLD C. The Preparation and Characteristics of Boron Tri-

chloride. (Dissertation E. T. H., Zurich, June 1935.)
72. WHITMAN, WALTER G. Problems of the Chemical Engineer. (The Tech Eng.

News, 15, p. 123, January 1935.)
73. WHITMAN, WALTER G. Diffusional Processes. (J. Soc. Chem. Ind., 54,

pp. 175T-178T, June 1935.)

DEPARTMENT OF CHEMISTRY
74. AMDuR, ISADORE. Viscosity of Deuterium. (J. Am. Chem. Soc., 57, p. 588,

March 1935.)
75. AMDUR, ISADORE. The Recombination of Hydrogen Atoms. II. Relative

Recombination Rates of Atomic Hydrogen and Atomic Deuterium. (J. Am. Chem. Soc.,
67, p. 856, May 1935.)

76. BEATTIE, JAMES A., The Apparatus and Method Used for the Measurement of
the Compressibility of Several Gases in the Range 0* to 8356 C. (Proc. Am. Acad.
Arts and Sci., 69, p. 389, 1934.)

77. BEATTIE, JAMES A. HADLOCK, CANFIELD and POFFENBERGER, NOLAND.
The Compressibility of and an Equation of State for Gaseous Ethane. (J. Chem. Phys.,
3, p. 93, 1935.)

78. BEATTIE, JAMES A., POFFENBERGER, NOLAND and HADLOCK, CANFIELD.
The Critical Constants of Propane. (J. Chem. Phys., 3, p. 96, 1935.)

79. COLLINS, SAMUEL C. Heat of Vaporization of a Pure Substance from the
Measurement of Temperature at Two Points and the Vertical Distance Between Them.
(J. Am. Chem. Soc., 67, p. 330, February 1935.)

80. DAVIS, TENNEY L. Ko Hung (Pao P'u Tzu), Chinese Alchemist of the Fourth
Century. (J. Chem. Education, 11, pp. 507-520, September 1934.)

81. DAVIS, TENNEY L. Primitive Science, the Background of Early Chemistry
and Alchemy. (J. Chem. Education, 12, pp. 3-10, January 1935.)

82. DAVIS, TENNEY L. Stories of Early Chinese Alchemists. (The Tech Eng.
News, 16, pp. 3-5, 18, March 1935.)

83. DAVIS, TENNEY L. and HEGGIE, ROBERT. A Total Asymmetric Synthesis by
Addition of Bromine to an Ethylenic Linkage. (J. Am. Chem. Soc., 57, pp. 377-379,
February 1935.)

84. DAVIS, TENNEY L., GREENBURG, BORIS E., BRODNY, M. LEOPOLD, and
ARMSTRONG, CATHERINE B. Further Studies of Methylene Blue in the Treatment of
Urinary Tuberculosis with Presentation of a Purified Drug. (J. Urology, 33, pp. 168-
174, February 1935.)

85. GILFILLAN, EDWARD S., JR. The Effect of Fractional Crystallization on the
Isotopic Composition of Water. (J. Am. Chem. Soc., 56, p. 2201, October 1934.)

86. GILL, AUGUSTUS H. and GILL, PAUL H. The Mackey Oil Tester. (Ind. Eng.
Chem., Anal. Ed., 6, p. 271, 1934.)

87. GILL, AUGUSTUS H. and WILEY, WILLIAM J. Thiocyanogen Number. (Ibid.,
6, p. 298, 1934.)
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88. GILL, AUGUSTUS H. and DEXTER, FORREST P., JR. The Viscosity of Esters
of Saturated Aliphatic Acids. (Ind. Eng. Chem., 26, p. 881, 1934.)

89. GILL, AUGUSTus H. Flammable Solvents-Their Properties. (J. Chem. Edu-
cation, 11, pp. 455-456, 1934.)

90. HALL, WILLIAM T. and WOODWARD, R. B. Precipitation of Barium in the
Copper-Tin Group of Qualitative Analysis. (Ind. Eng. Chem., 6, p. 478, Anal. Ed.,
November 1934.)

91. HALL, WILLIAM T. American Contemporaries. Henry Fay. (Ind. Eng.
Chem. News Ed., 13, p. 95, March 1935.)

92. HALL, WILLIAM T. American Contemporaries. Herman Gill. (Ind. Eng.
Chem., News Ed., 18, p. 145, April 1935.)

93. HARRIS, LouIs and SALSTROM, EDWARD J. Raman Spectra of Fused Salts.
(J. Chem. Phys., 8, pp. 241-242, April 1935.)

94. KEYES, FREDERICK G., SMITH, LEIGHTON B. and GERRY, HAROLD T. The
Equation of State for Superheated Steam and Some Comments on Derived Quantities.
(Mech. Eng., pp. 164-165, March 1935.)

95. KIRKWOOD, JOHN G. On the Theory of Strong Electrolyte Solutions. (J.
Chem. Phys., 2, pp. 767-781, November 1934.)

96. KIRKWOOD, JOHN G. Theory of Solutions of Molecules containing Widely
Separated Charges with Special Application to Switterions. (J. Chem. Phys., 2, pp. 351-
361, July 1934.)

97. KIRKWOOD, JOHN G. Quantum Statistics of Almost Classical Assemblies.
(Phys. Rev., 45, p. 116, July 1934.)

98. MILAS, NICHOLAS A. and WALSH, WILLIAM L. A Simple Photoelectric
Thermo-regulator. (Ind. Eng. Chem., Anal. Ed., 7, p. 122, March 1935.)

99. MILAS, NICHOLAS A. and McALEVY, AMBROSE. Synthetic Studies with the
lonones. I. Synthesis of an Alcohol Related to Vitamin A. (J. Amer. Chem. Soc., 57,
p. 580, March 1935.)

100. MoRTON, AVERY A. Preventing Bumping in Vacuum Distillations. (Ind.
Eng. Chem., Anal. Ed., 6, p. 384, September 1934.)

101. MORTON, AVERY A. A Converted Air Pump Shaker. (Ind. Eng. Chem.,
Anal. Ed., 6, p. 459, November 1934.)

102. SCATCHARD, GEORGE and PRENTISS, SPENCER S. Freezing Points of Aqueous
Solutions. VII. Ethyl Alcohol, Glycine and Their Mixtures. (J. Am. Chem. Soc., 56,
pp. 1486-1492, July 1934.)

103. SCATCHARD, GEORGE and PRENrIss, SPENCER S. The Freezing Points of
Aqueous Solutions. VIII. Mixtures of Sodium Chloride with Glycine and Ethyl Alco-
hols. (J. Am. Chem. Soc., 58, pp. 2314-2319, November 1934.)

104. SCATCHARD, GEORGE and PRENTISS, SPENCER S. The Freezing Points of
Aqueous Solutions. IX. Mixtures of the Reciprocal Salt Pair: Potassium Nitrate-
Lithium Chloride. (J. Am. Chem. Soc., 56, pp. 2320-2326, November 1934.)

105. SCHUMB, WALTER C. and HARTFORD, WINSLOW H. Condensation Reactions
of Boric Acid. (J. Am. Chem. Soc., 56, p. 2613, December 1934.)

106. SCHUMs, WALTER C. and HARTFORD, WINSLOW H. Boron Arsenate. (J.
Am. Chem. Soc., 56, p. 2646, December 1934.)

107. SCHUMB, WALTER C. and HAMBLET, CLEM.ENT H. Reactions of Thionyl
Chloride and Its Decomposi ion Products with Oxalates and Formates. (J. Am. Chem.
Soc., 57, p. 260, 1935.)

108. SCHuMB, WALTER C. and SWEETSER, SUMNER B. The Equilibrium of the
Reaction between Ferric Ion and Sil er. (J. Am. Chem. Soc., 57, p. 871, 1935.)

109. SCHUMB, WALTER C. and SIMPSON, STEPItEN G. The Selenite-Phosphate
Method for the Determination of Zirconium in Ores. (Ind. Eng. Chem., Anal. Ed., 7,
p. 36, January 1935.)

110. THOMsON, GEORGE. The Effect of Certain Peroxides and Acids on the Reduc-
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tion of Olefins in Alcohol Solution with Platinum Oxide Catalyst. (J. Am. Chem. Soc.,
56, p. 2744, December 1934.)

111. UnRY, WILLIAM D. Further Studies in the Rare Gases. III. The Helium-
Neon Content of the Ocean Waters. (J. Am. Chem. Soc., 57, pp. 657-659, April 1935.)

112. YOUNG, RALPH C. Ammines of Thorium Bromide. (J. Am. Chem. Soc.,
57, p. 997, June 1935.)

DEPARTMENT OF CIVIL AND SANITARY ENGINEERING
113. BABCOCK, JOHN B. United States Coast and Geodetic Leveling in New Eng-

land. (J. Boston Soc. C. E., 22, pp. 101-109, April 1935.)
114. BARROWS, HAROLD K. Inventory of the Water Resources of the North Atlantic

Drainage Area. (Report to Water Resources Section, National Resources Board,
Washington, D. C., 62 pp., June 1935.)

115. BARROWS, HAROLD K. Walter A. Sawyer. (Dictionary of American Biog-
raphy, 16, pp. 398-399, 1935.)

116. BARROWS, HAROLD K. James Dix Schuyler. (Dictionary of American Biog-
raphy, 16, pp. 473-474, 1935.)

117. BREED, CHARLES B. Road Costs as Affected by Reconstruction on State
Highway Route No. 18, Worcester County, Massachusetts. (Proc. 14th Annual Meeting
of the Highway Research Board, 14, Part I, p. 60, 1935.)

118. CAMP, THOMAS R. and HAZEN, H. L. Hydraulic Analysis of Water Dis-
tribution Systems by Means of an Electric Network Analyzer. (J. N. E. W. W. Assn.,
48, pp. 383-404, December 1934.)

119. CAMP, THOMAs R. Experimental Study of Porous Plates for Use in Filter
Bottoms for Rapid Filters. (J. N. E. W. W. Assn., 49, pp. 1-13, March 1935.)

120. CARLSON, Roy W. Five Years' Improvement in the Elastic Wire Strain
Meter. (Eng. News-Record, 114, pp. 696-697, May 1935.)

121. CARLSON, Roy W. Cement Progress and Research. (Ind. Eng. Chem., 27,
pp. 638-640, June 1935.)

122. GILBOY, GLENNON. Mechanics of Hydraulic-Fill Dams. (J. Boston Soc.
C. E., 81, p. 185, July 1934.)

123. MIRABELLI, EUGENE. Discussion. What is Plate Action? (Civil Eng., 4,
p. 371, July 1934.)

124. MIRABELLI, EUGENE. Discussion. Experiments with Concrete in Torsion.
(Proc. Am. Soc. C. E., 60, pp. 919-922, August 1934.)

125. MIRABELLI, EUGENE. Reinforced Concrete Slabs Supported on Four Sides.
(J. Boston Soc. C. E., 81, pp. 318-335, October 1934.)

126. MIRABELLI, EUGENE. Discussion. The Toronto Building By-Laws. (J. Am.
Concrete Inst., 81, pp. 82-84, October 1934.)

127. MIRABELLI, EUGENE. Discussion. Shear in Slabs under Concentrated Loads.
(Civil Eng. 5, p. 106, February 1935.)

128. REYNOLDS, KENNETH C. Similitude in Hydraulic Models. (Eng. News-
Record, 118, p. 238, August 1934.)

129. RUGE, ARTsn C. The Determination of Earthquake Stresses in Elastic
Structures by Means of Models. (Bull. Seismological Soc. of Amer., 24, pp. 170-230,
July 1934.)

130. RUSSELL, GEORGE E. Textbook on Hydraulics. (Henry Holt & Company,
New York, N. Y., July 1934.)

131. SPOFFORD, CHARLES M. Memoir of George F. Swain. (Proc. Am. Acad.
Arts and Sci., 69, No. 13, 1934.)

132. SpoproRD, CHARLES M. Memoir of John R. Freeman. (Proc. Am. Acad.
Arts and Sci., 69, No. 13, 1934.)

133. SPOFFORDo, CHARLES M. Another Three-Hinged Arch Bridge. (Civil Eng.,
4, p. 494, September 1934.)
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134, SPOFFORD, CHARLEs M. Discussion of Paper on Space Structures by F. H.
Constant. (Proc. Am. Soc. C. E., 60, pp. 1091-1092, September 1934.)

135. SPOFFORD, CHARLES M. Little Bay and Bellamy River Bridges. (J. Boston
Soc. C. E., 22, pp. 1-21, January 1935.)

136. SPOFFORD, CHARLES M. and GIBBONS, C. H. Weighing Bridge Reactions
with Proving Rings. (Eng. News-Record, 114, pp. 446-449, March 1935.)

137. Voss, WALTER C. Research and the Lime Industry. (Mimeograph Publica-
tion by Nat. Lime Assoc., June 1935.)

138. WILBUR, JOHN B. Solving Simultaneous Equations Mechanically. (The Tech
Eng. News, 16, p. 48, May 1935.)

DEPARTMENT OF ECONOMICS AND SOCIAL SCIENCE
139. BURDELL, EDWIN S. Experiment in Dayton. (Tech. Rev., 37, p. 219, March

1935.)
140. BURDELL, EDWIN S. The Social Problems Involved in Securing the Benefits

of Slum Elimination. (Proc. Twenty-fifth Nat. Conf. on City Plan., p. 131, July 1934.)
141. THRESHER, B. ALDEN. Technics as a Social Force. (Tech. Rev., 86, pp. 350-

351, 370, July 1934.)
142. THRESHER, B. ALDEN. Review of W. Bowden's "Technological Changes and

Employment in the Electric Lamp Industry." (Am. Econ. Rev., 24, p. 513, September
1934.)

143. THRESHER, B. ALDEN. Review of Lewis Mumford's "Technics and Civiliza-
tion." (Am. Econ. Rev., 34, pp. 542-543, September 1934.)

144. THRESHER, B. ALDEN. Review of R. N. Owen's "Business Organization and
Combination." (Am. Econ. Rev., 24, pp. 732-733, December 1934.)

145. THRESHER, B. ALDEN. Review of W. A. Prendergast's "Public Utilities and
the People." (Am. Econ. Rev., 25, pp. 124-125, March 1935.)

146. THRESHER, B. ALDEN. Review of Gray, J. I. and Levin, J. "Valuation and
Regulation of Public Utilities." (Am. Econ. Rev., 25, pp. 128-129, March 1935.)

147. THRESHER, B. ALDEN. Government and Technology. (Tech. Rev., 37,
pp. 222-223, 232, March 1935.)

148. THRESHER, B. ALDEN. Mechanization in Industry. (Mech. Eng., 57,
pp. 303-304, May 1935.)

DEPARTMENT OF ELECTRICAL ENGINEERING
149. BALSBAUGH, JAYSON C. and HERZENBERG, ALFRED. Comprehensive Theory

of a Power-Factor Bridge. (J. Franklin Inst., 218, pp. 49-97, July 1934.)
150. BALSBAUGH, JAYSON C., HERZENBERG, ALFRED and KENNEY, N. D. The

Massachusetts Institute of Technology Power-Factor Bridge and Associated Oil Cell,
and the Power-Factor Measurement of Small Oil Samples. (Elec. Eng., 54, pp. 272-279,
March 1935.)

151. BARROW, WILMER L. Contribution to the Theory of Nonlinear Circuits with
Large Applied Voltages. (Proc. I. R. E., 33, pp. 964-980, August 1934.)

152. BARROW, WILMER L. On the Impedance of a Vertical Half-Wave Antenna
above an Earth of Finite Conductivity. (Proc. I. R. E., 38, pp. 150-167, February 1935.)

153. BENNETT, RALPH D. Staff Members of the Electrical Engineering Depart-
ment. Edited by R. D. Bennett. Notes on Engineering Electronics. Planographed.
July 1934.

154. BENNETT, RALPH D., COMPTON, A. H. and WOLLAN, E. O. A Precision
Recording Cosmic Ray Meter. (Rev. Sci. Inst., 5, p. 415, December 1934.)

155. BENNETT, RALPH D., BROWN, GORDON S. and RAHMEL, HENRY A. Fre-
quency and Magnitude of Cosmic-Ray Bursts as a Function of Elevation. (Phys. Rev., 47,
pp. 437-443, March 1935.)
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156. BENNETT, RALPH D. A Mystery of the Universe. (The Tech Eng. News, 16,
pp. 31, 40, April 1935.)

157. BOWLES, EDWARD L. Science at Round Hill. (Tech. Rev., 37, p. 18, October
1934.)

158. BRowN, GoRDON S. Field Testing of a New Cosmic-Ray Meter in Colorado
(VI-A News, 12, August 1934.)

159. DAHL, GUSTAV C. and FITZGERALD, ARTHUR E. Equivalent Circuits in Sta-
bility Studies. (Elec. Eng., 53, pp. 1273-1282, September 1934.)

160. DAHL, GUSTAv C. Stability of the General Two-Machine System. (Elec. Eng.,
54, pp. 185-188, February 1935.)

161. DWIGHT, HERBERT B. Closing Discussion of "A Graphical Solution of Steady
State Stability," by H. B. Dwight. (Elec. Eng., 58, p. 1316, September 1934.)

162. DWIGHT, HERBERT B. Discussion of "A 1000-Ampere Station Bus," by
H. L. Unland, W. B. Morton, and V. R. Bacon. (Elec. Eng., 53, pp. 1646-1647,
December 1934.)

163. DWIGHT, HERBERT B. The Cross Section of Transformer Cores. (G. E. Rev.,
38, pp. 92-93, February 1935.)

164. DWIGHT, HERBERT B. and BAGAI, M. M. Calculations for Coreless Induc-
tion Furnaces. (Elec. Eng., 54, pp. 312-315, March 1935.)

165. DWIGHT, HERBERT B. Discussion of "Resistance and Reactance of Three-
Conductor Cables," by E. H. Salter, G. B. Shanklin and R. J. Wiseman. (Elec. Eng.,
54, p. 326, March 1935.)

166. DWIGHT, HERBERT B. Calculation of Induced Bus Bar Currents. (Letter to
Editor, Elec. Eng., 54, pp. 349-350, March 1935.)

167. EDGERTON, HAROLD E. and GERMESHAUSEN, KENNETH J. Stroboscopic-
Light High-Speed Photography. (J. Soc. Motion Picture Engrs., 23, pp. 284-298,
November 1934.)

168. EDGERTON, HAROLD E. High-Speed Motion Pictures. (Elec. Eng., 54,
pp. 149-153, February 1935.)

169. FRAZIER, RIcHARD H. Honors Group Plan. (J. Eng. Education, 25, New
Series, pp. 169-173, October 1934.)

170. FRAZIER, RICHARD H. Developments in the Honors Group Plan. (J. Higher
Education, 6, pp. 72-76, February 1935.)

171. FRAZIER, RICHARD H. Honors Students Excel. A Survey shows Success of
Massachusetts Institute of Technology Men in Getting and Keeping Positions. (New
York Times, June 16, 1935.)

172. FRAZIER, RICHARD H., EISLER, J. and FRANTZ, W. P. Precise Speed Con-
trol for Direct-Current Machines. (Elec. Eng., 54, pp. 307-312, March 1935.)

173. GARDNER, MURRAY F. Educational Series, No. 10. Operational Calculus.
(Elec. Eng., 53, pp. 1339-1347, October 1934.)

174. GRAY, TRUMAN S. An Electronics Laboratory for Technical Students. (Elec-
tronics, 8, pp. 86-89, March 1935.)

175. HAZEN, HAROLD L. Theory of Servo-Mechanisms. (J. Franklin Inst., 218,
pp. 279-331, September 1934.)

176. HAZEN, HAROLD L. Design and Test of a High-Performance Servo-Mechan-
ism. (J. Franklin Inst., 218, pp. 543-580, November 1934.)

177. HORTON, JOSEPH W. The Use of Vacuum Tubes in Measurements. (Elec.
Eng., 54, p. 93, January 1935.)

178. HOUGHTON, HENRY G. Research on Fog at the Round Hill Research Station
of the Massachusetts Institute of Technology. (J. Aero. Sci., 1, July 1934.)

179. JACKSON, DUGALD C. Memoir: Bernard Arthur Behrend (1875-1983).
(Proc. Am. Acad. Arts and Sci., 69, pp. 489-492, 1934.)

180. JACKSON, DUGALD C. Memoir: Charles Francis Brush (1849-1929). (Proc.
Am. Acad. Arts and Sci., 69, pp. 493-496, 1934.)
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181. JOHNSON, ELLIS A. and MEYER, R. C. Measurement of Flicker Effect.
(Letter to Editor, Phys. Rev., 48, p. 143, July 1934.)

182. KIMBARK, EDWARD W. Experimental Analysis of Double Unbalances.
(Elec. Eng., 54, pp. 159-165, February 1935.)

183. KIMBARK, EDWARD W. Closure of Discussion of "Experimental Analysis of
Double Unbalances," by E. W. Kimbark. (Elec. Eng., 54, p. 206, February 1935.)

184. KINGSLEY, CHARLES, JR. Saturated Synchronous Reactance. (Elec. Eng., 54,
pp. 300-305, March 1935.)

185. KINGSLEY, CHARLES, JR. Measurement of Quadrature Axis Synchronous
Reactance. (Letter to Editor, Elec. Eng., 54, pp. 572-573, May 1935.)

186. LYON, WALDO V. and KINGSLEY, CHARLES, JR. Loading a Bank of Dis-
similar Transformers. (Letter to Editor, Elec. Eng., 54, p. 350, March 1935.)

187. MOON, PARRY H. Theory of the Alternating-Current Bolometer. (J. Franklin
Inst., 219, pp. 17-36, January 1935.)

188. MOON, PARRY H. and MILLS, W. R., JR. Construction and Test of an Alter-
nating-Current Bolometer. (Rev. Sci. Inst., 6, pp. 8-15, January 1935.)

189. MooN, PARRY H. and WARRING, R. C. Some Visibility Tests on Lighted and
Unlighted Highways. (J. Franklin Inst., 219, pp. 285-314, March 1935.)

190. MooN, PARRY H. Protecting Your Eyes with Scientific Illumination. (The
Tech Eng. News, 16, pp. 8, 9, 17, March 1935.)

191. MULLIGAN, JAMES E. The Division of Load Among Generating Units for
Minimum Cost. (Trans. A. S. M. E., 57, pp. 123-137, April 1935.)

192. NEITZERT, CARL. Thermal Agitation Voltages in Resistors. (Physics, 5,
pp. 292-296, October 1934.)

193. TIMBIE, WILLIAM H. Discussion of "Industry Demands an Engineering Edu-
cation," by L. W. W. Morrow. (Elec. Eng., 58, pp. 1415-1416, October 1934.)

194. TIMBIE, WILLIAM H. Educational Advances in Electrical Engineering. (Tech.
Rev., 87, p. 108, December 1934.)

195. TIMBIE, WILLIAM H. Jobs and How to Find Them: A Working Formula.
(Printers Ink, 169, p. 7, December 13, 1934.)

196. TIMBIE, WILLIAM H. Report of Committee on Investigation of Industrial Edu-
cation in the City of Boston. (Published by the State Dept. of Education, April 1935.)

197. TUCKER, CARLTON E. The Communication System of the Boston Police
Department. (The Municipal Signaling J., 2, pp. 12-20, October 1934.)

198. WOODRUFF, Louis F. Remote Control Accounting. (Tech. Rev., 86, p. 355,
July 1934.)

199. WOODRUFF, LoUIs F. and MULLIGAN, JAMES E. Tests on a Fault-Transfer
Switch. (Letter to Editor, Elec. World, 104, p. 90, July 1934.)

200. WOODRUFF, LouIS F. Mathematics and Bridge - Probability and Its Prac-
tical Applications. (Tech. Rev., 87, pp. 61-63, November 1934.)

201. WOODRUFF, Louis F. Inductance of Steel Re-enforced Aluminum Cable.
(Elec. Eng., 54, pp. 296-299, March 1935.)

DEPARTMENT OF ENGLISH AND HISTORY
202. BRIDENBAUGH, CARL. The Boston Sabbath. (N. E. Quarterly, 7, p. 825,

June 1934.)
203. BRIDENBAUGH, CARL. Philadelphians at Newport, Rhode Island, 1767-1774.

(Penn. Mag. of Hist. & Biog., 59, p. 93, January 1935.)
204. BRIDENBAUGH, CARL. Edition and Notes to Patrick M'Robert, A Tour

Through the North Provinces of America in the Years 1774 and 1775. (Penn. Mag. of
Hist. and Biog., 59, p. 134, March 1935.)

205. BRIDENBAUGH, CARL. Wonderman of the Western Waters. (New Frontier,
2, p. 41, February 1935.)

__ I



REPORT OF THE PRESIDENT

206. BRIDENBAUGH, CARL and WIENER, NORBERT. The Student Agitator. (Tech.
Rev., 87, p. 310, May 1935, reprinted in Modem Thinker, 6, p. 11, July 1935.)

207. BRIDENBAUGI, CARL. Colonial Massachusetts: Historical Information. Pub-
lished by Commonwealth of Massachusetts, 20 pp. pamphlet, 1935.)

208. CROSBY, WILLIAM A. and BARTLETT, HowARD R. How to Write Reports,
Business Engineering and Architectural, by Winward Prescott. (Second edition, revised
and enlarged. Privately printed, 1934.)

209. EATON, PAUL C. Literary Engineers. (Tech. Rev., 87, p. 313ff, May 1935.)
210. FASSETT, FREDERICK G., JR. The Force of Language. (The Tech Eng. News,

15, p. 89, November 1934.)
211. FASSETT, FREDERICK G., JR. and BARTLETT, HowARD R. Pleasonton's

Panacea: The Blue Glass Mania of the 1870's. (Tech. Rev., 87, February 1935.)
212. FASSETT, FREDERICK G., JR. and WATSON, ARTHUR C. A Cast of Characters:

Readings in Biography. (Spaulding-Moss Co., February 1935.)
213. LAWRENCE, ALBERT A. Lloyd George Looks at the War. (The New Frontier,

2, pp. 33-36, February 1935.)

GENERAL STUDIES
214. MAGOUN, F. ALEXANDER. Scholarship and Distinction. (Tech. Rev., 87,

p. 304, May 1935.)

DEPARTMENT OF GEOLOGY
215. BUERGER, MARTIN J. Fluid Inclusions in Pyrite. (Am. Mineralogist, 19,

p. 605, December 1934.)
216. BUERGER, MARTIN J. The Non-existence of a Regular Secondary Structure in

Crystals. (Zeitschrift fiir Kristallographie, 89, pp. 242-267, 1934.)
217. BUERGER, MARTIN J. The Lineage Structure of Crystals. (Zeitschrift fiir

Kristallographie, 89, pp. 195-220, 1934.)
218. BUERGER, MARTIN J. Lattice Indices and Transformations in the Gnomonic

Projection. (Am. Mineralogist, 19, pp. 360-369, August 1934.)
219. BUERGER, MARTIN J. and BUERGER, N. W. Crystallographic Relations between

Cubanite Segregation Plates, Chalcopyrite Matrix, and Secondary Chalcopyrite Twins.
(Am. Mineralogist, 19, pp. 289-303, July 1934.)

220. BUERGER, MARTIN J. The Temperature-Structure-Composition Behaviour of
Certain Crystals. (Proc. Nat. Acad. Sci., 20, pp. 444-453, July 1934.)

221. BUERGER, MARTIN J. The Weissenberg Reciprocal Lattice Projection and the
Technique of Interpreting Weissenberg Photographs. (Zeitschrift ffir Kristallographie, 88,
pp. 356-380, 1934.)

222. BUERGER, MARTIN J. The Silica Framework Crystals and Their Stability
Fields. (Zeitschrift fiir Kristallographie. 90, pp. 186-192, 1935.)

223. BUERGER, MARTIN J. The Unit Cell and Space Group of Realgar. (Am.
Mineralogist, 80, pp. 36-43, January 1935.)

224. BUERGER, NEWTON W. The Copper Ores of Orange County, Vermont. (Econ.
Geology, 80, pp. 434-443, 1935.)

225. SHIMER, HERVEY W. Correlation Chart of Geologic Formations of North
America. (Bull. Geol. Soc. of America, 45, pp. 909-936 and 5 charts each folded 5
times, October 1934.)

DEPARTMENT OF MATHEMATICS
226. CRouT, PRESCOTT D. The Criterion for a Stationary Point of One of a Set

of Implicit Functions. (J. Math. and Phys., 18, p. 387, December 1934.)
227. FRANKLIN, PHILIP. On Minkowski's Definition of Length and Area. (J.

Math. and Phys., 14, pp. 179-185, 1935.)
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228. FRANKLIN, PHILIP. What is Topology? (Phil. of Sci., 2, pp. 39-47, 1935.)
229. FRANKLIN, PHIPP. A Six Color Problem. (J. Math. and Phys., 18, pp. 363-

370, 1934.)
230. HITCHCOCK, FRANK L. On S, P, D and F, Biharmonic Polynomials. (J.

Math. and Phys., 14, pp. 143-178, June 1935.)
231. HoPr, EBERHARD. Remarks on Causality and Probability. (J. Math. and

Phys., 14, p. 4, March 1935.)
232. PASSANO, LEONARD M. Macro-cephalism. (Sci. Monthly, p. 359, April 1935.)
233. PHILLIPS, HENRY B. Stress Functions. (J. Math. and Phys., 13, pp. 421-

425, 1934.)
234. PmHuL=s, HENRY B. Effect of Surface Discontinuity on the Distribution of

Potential. (J. Math. and Phys., 13, pp. 261-267, 1934.)
235. STRUIK, DIRK J. and SCHOUTEN, A. J. Einfuhrung in die neueren Methoden

der Differential-geometric I. (Noordhoff-Groningen-May 1935.)
236. STRUIK, DIRK J. Five Papers on the Theory of Probability. (J. Math. and

Phys., 14, pp. 1-3, March 1935.)
237. SZASZ, OTTO. Generalization of Two Theorems of Hardy and Littlewood.

(Duke Math. J., 1, pp. 105-111, March 1935.)
238. SZASZ, OTTO. Convergence Properties of Fourier Series. (Trans. Am. Math.

Soc., 87, June 1935.)
239. WIENER, NORBERT. Leibnitz and Haldane. (Phil. of Sci., 1, pp. 479-482,1934.)
240. WIENER, NORBERT. A Class of Gap Theorems. (Annali della R. Scuola

Normale Sup. di Pisa, 8, pp. 367-372, 1934.)
241. WIENER, NORBERT and PALEY, R. E. A. C. Fourier Transforms in the Com-

plex Domain. (Am. Math. Soc. Colloq. Pub., 1934.)
242. WIENER, NORBERT. Random Functions. (J. Math. and Phys., 14, pp. 17-23,

1935.)

DEPARTMENT OF MECHANICAL ENGINEERING

243. BERRY, CHARLES W., SVENSON, CARL L. and MooRE, H. CARLTON. Prob-
lems in Engineering Thermodynamics and Heat Engineering. (John Wiley & Sons, Inc.,
September 1934.)

244. BUCKINGHAM, EARLE. Manual of Gear Design. Section 1, Mathematical
Tables. Section 2, Spur and Internal Gears. (Machinery, New York, May 1935.)

245. DE FOREST, ALFRED V. Surface Integrity and Dynamic Strength. (Iron Age,
135, p. 18, February 1935.)

246. HOTTE, GEORGE H. The Fibre Candle-Improved Sectioning Method. (Textile
World, 85, p. 1063, May 1935.)

247. KEENAN, JOSEPH H. The International Steam Tables Conference. (Com-
bustion, 6, p. 14, October 1934.)

248. KEENAN, JOSEPH H. Supersaturated Steam-Discussion. (Trans. A. S. M. E.,
56, p. 427, 1934.)

249. KRUEGEL, ERWIN O. Top Quality Determinations. (Textile Res., 5, p. 337,
May 1935.)

250. MACGREGOR, CHARLES W. Deflection of a Long Helical Gear Tooth. (Mech.
Eng., pp. 225-227, April 1935.)

251. MACGREGOR, CHARLES W. Concerning the Efect of Notches and Laws of
Similitude in Material Testing. (Proc. Am. Soc. Test. Mat., 34, Part II, pp. 216-228,
1934.)

252. MACGREGOR, CHARLES W. Selected Problems in the Theories of Flat Plates
and Plane Stress. (Univ. of Pittsburgh Bull., 81, pp. 242-254, October 1934.)
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253. MAcGREGOR, CHARLES W. The Potential Function Method for the Solution of
Two-dimensional Stress Problems, Abstract. (Bull. Am. Math. Soc., 81, pp. 338-339,
May 1935.)

254. MOORE, H. CARLTON. Gage Manufacturers in the Boston Ordnance District
and Discussion on Allocation (Course for Reserve Officers attached to Boston District
Office, p. 67, February 1935.)

255. PETERS, WILLIAM H. Scale in Venturi Tube May Cause False Readings.
Power, 79, p. 263, May 1935.)

256. SCHWARZ, EDWARD R. Importance of Interpretation of Textile Research.
(Textile Res., 5, p. 53, December 1934.)

257. SCHWARZ, EDWARD R. Importance of Interpretation of Textile Research,
(Textile Recorder, England, December 1934.)

258. SCHWARz, EDWARD R. Abstract Section. (Textile Res., 4, 9 to 5, 8, July
1934-July 1935.)

259. ScHwARZ, EDWARD R. The Heritage of Fabric. (The Tech Eng. News, 16,
p. 50, May 1935.)

260. SCHWARZ, EDWARD R. Notes on Micro Determination of Cotton Fibre Matur-
ity in Polarized Light. (Textile Res., 5, p. 370, June 1935.)

261. ScHwARz, EDWARD R. Notes on Determination of Cotton Fibre Maturity in
Polarized Light. (Rayon and Melliand Textile Monthly, 16, p. 61, June 1935.)

262. SOROKA, WALTER W. Diffusion Problems. (Refrigerating Eng., 29, p. 310,
June 1935.)

263. TAYLOR, CHARLES F. Present Views on Detonation in Otto Cycle Engine.
(J. Aero. Sci., 1, p. 135, July 1934.)

264. TAYLOR, CHARLES F. Aircraft Power Plant Progress for 1984. (A.S.M.E.,
December 1934.)

265. TAYLOR, CHARLES F. Critical Stresses in Aircraft Engine Parts. (Mimeo-
graphed by S. A. E., April 1935.)

266. TAYLOR, CHARLES F. Internal Combustion Engine by D. R. Pye. (The Aero
Engine, S. Review in Mech. Eng., April 1935. Also in J. Aero. Sci., March 1935.)

267. TAYLOR, CHARLES F. Critical Stresses in Aircraft Engine Parts. (Am. Eng.
and Ind. Amtorg Pub. Div., Russian.)

268. TAYLOR, CHARLES F. Historique et Aspect lectuel du Probleme de la Detonation
aux Etats-Unis. (Revue g~n6rale de l'Aeronautique, 17, 1934.)

269. WILKES, GoRDON B. Comparative Water Heater Tests. (The N. E. Gas News,
p. 2, June 1935.)

270. WILKES, GORDON B. Energy in Radiation. (The Tech Eng. News, 16, p. 26,
April 1935.)

271. ZIDMERMAN, JOHN H. Note on the Fatigue Testing of Welds. (J. Am. Welding
Soc., 18, p. 13, September 1934.)

272. ZIMMERMAN, JOHN H. The Place of Welding in Engineering Education.
(J. Am. Welding Soc., 18, p. 23, November 1934.)

273. ZIMMa RMAN, JOHN H. A Comparative Study of Cutting Methods as Applied
to Structural Steel. (Proc. Int. Acetylene Assn., November 1934.)

DEPARTMENT OF MILITARY SCIENCE AND TACTICS

274. VESTAL, SAMUEL C. Naval Parity. (Coast Artillery J., 78, p. 183, May-June
1935. Infantry J., 42, p. 212, May-June 1935.)

275. VESTAL, SAMUEL C. Are Soldiers Militarists? (Coast Artillery J., 78, p. 10,
Jan.-Feb. 1935. Infantry J., 42, p. 52, Jan.-Feb. 1935.)
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DEPARTMENT OF MINING AND METALLURGY
276. HAYWARD, CARLE R. Metallurgy of Copper in 1983. (Min. Ind., 42, p. 156,

October 1934.)
277. HOMERBERG, VICTOR O. and EDLUND, DANIEL L. Nitricastiron. (Metals

and Alloys, 5, p. 141, July 1934.)
278. HOMERBERG, VICTOR O. Nitriding of Cast Iron. (Ind. Heating, 2, p. 19,

January 1935.)
279. LocKE, CHARLES E. Mining and Ore Dressing. (The American Year Book.

Record for the year 1934, pp. 449-452, 1935.)
280. LOCKE, CHARLES E. and RICHARDS, ROBERT H. Progress in Ore Dressing and

Coal Preparation in 1988. (The Mineral Industry During 1933, 42, pp. 637-682, 1934.)
281. LOCKE, CHARLES E. Milling Activity. (Min. and Met., 16, pp. 28-30,

January 1935.)
282. LOCKE, CHARLES E. Milling Methods. (Min. and Met., 16, p. 128, March

1935.)
283. NORTON, FREDERICK H. Color Formation in Glasses and Glazes. (The Glass

Industry, 16, p. 45, February 1935.)
284. NORTON, JOHN T. Solubility of Copper in Iron and Lattice Changes During

Aging. (Metals Technology, December 1934. Trans. Am. InSt. Min. & Met. Eng.,
116, 1935.)

285. THOMPSON, M. DEKAY. Brass Plating. (Metal Cleaning and Finishing, 6,
p. 449, 1934.)

286. THOMPSON, M. DEKAY. The Adhesion of Electrodeposits. (Metal Cleaning
and Finishing, 7, p. 83, 1935.)

287. THOMPSON, M. DEKAY and Rice, C. W., JR. The Hydrogen Overvoltage and
the Anodic Behavior of Tungsten in Aqueous Solutions of Potassium Hydroxide. (Trans.
Electrochem. Soc., 67, p. 71, 1935.)

288. THoMPsoN, M. DEKAY and KAYE, ALBERT L. Decomposition Potentials and
Conductivities of Magnesium Oxide and of the Alkaline Earths in Fused Fluorides. (Trans.
Electrochem. Soc., 67, p. 169, 1935.)

289. ZAVARINE, IGOR N. Quenching. (Tech. Rev., December 1934.)
290. ZAVARINE, IGOR N. Quenching in Water, Brine and Oil. (Metal Progress,

April 1935.)
291. ZAVARINE, IGOR N. The Initial Stages of the Magnetic and Austenite Trans-

formations in a Carbon Steel. (Trans. Am. Inst. Mining Engrs., 1935.)

DEPARTMENT OF NAVAL ARCHITECTURE
AND MARINE ENGINEERING

292. ROSSELL, HENRY E. The Battle Cruiser. (Trans. Soc. Naval Arch. and
Marine Eng., 42, p. 262, 1934.)

293. ROSSELL, HENRY E. Riveting and Arc Welding in Ship Construction. (Sim-
mons-Boardman Pub. Co., 1934.)

DEPARTMENT OF PHYSICS
294. ALLIS, WILLIAM P., MORSE, P. M. and LAMAR, E. S. Velocity Distributions

for Elastically Culliding Electrons. (Phys. Rev., 48, pp. 412-419.)
295. BOYCE, J. C., SHENSTONE, A. G., and RUSSELL, H. N. Rydberg Interpolation

Table. (Monograph, Princeton Univ. Observatory, November 1934.)
296. BOYCE, JOSEPH C. The Spectra of Neon in the Extreme Ultraviolet. (Phys.

Rev., 46, p. 378, September 1934.)
297. BOYCE, J. C., PAYNE-GAPOSCHKIN, C. H. and MENZEL, D. H. Further

Identifications of Nebular Lines. (Pub. Astronomical Soc. of the Pacific, 46, p. 213,
August 1934.)
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298. BOYCE, J. C. The Spectra of Krypton in the Extreme Ultraviolet. (Phys. Rev.,
47, 718, May 1935.)

299. BOYCE, J. C. and RIEKE, C. A. Provisional Wavelength Standards for the
Extreme Ultraviolet. (Phys. Rev., 47, p. 653, May 1935.)

300. EVANS, ROBLEY D. Voltage Stabilizer Controlled by a Thermionic Pentode.
(Rev. Sci. Inst., 5, pp. 371-375, October 1934.)

301. EVANS, ROBLEY D. Apparatus for the Determination of Minute Quantities
of Radium, Radon and Thoron in Solids, Liquids and Gases. (Rev. Sci. Inst., 6, pp. 99-
112, April 1935.)

302. EVANS, ROBLEY D. and WILLIAMS, HOWELL. The Radium Content of Lavas
from Lassen Volcanic National Park, California. (Am. J. Sci., 29, pp. 441-452, May
1935.)

303. EVANS, ROBLEY D., FINNEY, G. D., KIP, A. F. and MUGELE, R. New
Methods for the Detection of Minute Quantities of Thorium in Common Materials. (Phys.
Rev., 47, p. 791A, 1935.)

304. EVANS, ROBLEY D. and LIVINGSTON, M. STANLEY. A Correlation of Nuclear
Disintegration Processes. (Rev. Mod. Phys., 7, pp. 229-236, July 1935.)

305. EVANS, ROBLEY D. The Age of the Earth from Radioactive Disintegration
and Related Problems. (Science, 82, p. 52, July 1935.)

306. FISK, JAMES B. and TAYLOR, H. M. The Internal Conversion of X-rays.
(Proc. Royal Soc. of London, A 146, p. 178, August 1934.)

307. FRANK, NATHANIEL H. The Efect of Pressure on the Electrical Conductivities
of the Alkalies. (Phys. Rev., 47, p. 282, February 1935.)

308. FRANK, NATHANIEL H. Introduction to Mechanics and Heat. (McGraw-Hill
Book Co., September 1934.)

309. HARRISON, GEORGE R. Automatic Measurement, Reduction, and Recording
of Wavelengths from Spectrograms. (J. Opt. Soc. Am., 25, p. 169, June 1935.)

310. HULTGREN, RALPH, GINGRICH, NEWELL S. and WARREN, B. E. The Atomic
Distribution in Red and Black Phosphorus, and the Crystal Structure of Black Phosphorus.
(J. Chem. Phys., 3, p. 351, June 1935.)

311. JOHNSON, RALPH P., BELL, M. E. and NOTTINGHAM, W. B. Vacuum Tube
Amplifier for Thermocouple emf. Abstract. (Phys. Rev., 47, p. 426, March 1935.)

312. LAMAR, EDWARD S. Proton Production in the Low Voltage Arc. (Phys. Rev.,
46, p. 87, July 1934.)

313. MAcADAM, DAVID L. The Specification of Whiteness. (J. Opt. Soc. Am., 24,
p. 188, July 1934.)

314. MACADAMS, DAVID L. and GARDNER, BURLEIGH B. Colorimetric Analysis
of Hair Color. (Am. J. Phys. Anthropology, 19, p. 187, September 1934.)

315. MORSE, PHILIP M. Addition Formulae for Spheroidal Functions. (Proc.
Nat. Acad. Sci., 21, p. 56, January 1935.)

316. MUELLER, HANS. Theory of Photoelasticity in Amorphous Solids. (Physics,
6, p. 179, June 1935.)

317. MUELLER, HANS. Theory of the Photoelastic Efect of Cubic Crystals. (Phys.
Rev., 47, p. 947, March 1935.)

318. MUELLER, HANS. The Electrokinetic Potential and the Stability of Colloids.
(J. Phys. Chem., 34, p. 743, June 1935.)

319. MUELLER, HANS. Properties of Rochelle Salt. (Phys. Rev., 47, p. 175,
January 1935.)

320. MUELLER, HANS. The Structure of Liquids and Solids. (Cold Spring Harbor
Symposia on Quantitative Biology, 2, p. 1, January 135.)

321. RUDBERG, ERIK G. Moll-Rudberg: Laerobok i fysik, I. (Svenska Bokfoer-
laget, Stockholm, Sweden, September 1934.)

322. RUDBERG, ErIK G. Moll-Rudberg: Laerobok i fysik, V. (Svenska Bokfoer-
laget, Stockholm, Sweden, September 1934.)
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323. RUDBERG, ERIK G. The Vapor Pressure of Calcium between 5000 and 6250 C.
(Phys. Rev., 46, p. 763, November 1934.)

324. SLATER, JOHN C. The Virial and Molecular Structure. (J. Chem. Phys., 1,
p. 687, October 1933.)

325. SLATER, JOHN C. Electronic Energy Bands in Metals. (Phys. Rev., 45,
p. 794, June 1934.)

326. SLATER, JOHN C. The Electronic Structure of Metals. (Rev. Mod. Phys., 6,
p. 209, October 1934.)

327. SLATER, JOHN C. The Thomas-Fermi Method for Metals. (Phys. Rev., 47,
p. 559, April 1935.)

328. STRATrON, JULIus A. Spheroidal Functions. (Proc. Nat. Acad. Sci., 1 ,
pp. 51-62, January 1935.)

329. STRATTON, JULIus A. Spheroidal Functions of the Second Kind. (Proc. Nat.
Acad. Sci., 21, pp. 316-321, June 1935.)

330. VAN ATTA, CHESTER M. A Low-Power Positive-Ion Source of High Intensity.
(Phys. Rev., 46, p. 1027, December 1934.)

331. WARREN, BERTRAM: E. X-ray Determination of the Structure of Glass. (J.
Am. Cer. Soc., 17, p. 249, August 1934.)

332. WARREN, BERTRAx E. and GINGRICH, N. S. Interpretation of X-ray Diffrac-
tion Patterns of a Fluid at Various Densities. (Phys. Rev., 46, p. 248, August 1934.)

333. WARREN, BERTRAM E. and GINGRICH, N. S. Fourier Integral Analysis of
X-ray Powder Patterns (Phys. Rev., 46, p. 368, September 1934.)

334. WARREN, BERTRAM E. X-ray Diffraction Study of Carbon Black. (J. Chem.
Phys., 2, p. 551, September 1934.)

335. WARREN, BERTRAM E. and AMBERG, C. R. X-ray Study of Narsarsukite.
(Am. Mineralogist, 19, p. 546, November 1934.)

336. WARREN, BERTRAM E. and HILL, C. F. Structure of Vitreous Be F2. (Zeit.
fuir Krist., 89, p. 481, November 1934.)

337. WARREN, BERTRAm E. Review of Book by J. T. Randall, Diffraction of X-rays
and Electrons, etc. (J. Am. Chem. Soc., 56, p. 2790, December 1934.)

338. WARREN, BERTRAM E. and BURWELL, J. T. Structure of Rhombic Sulphur.
(J. Chem. Phys., 3, p. 6, January 1935.)

339. WARREN, BERTRAM E. Review of Book by 0. Hassel, Kristallchemie. (J. Am.
Chem. Soc., 57, p. 964, March 1935.)

THE INSTITUTE LIBRARY
340. MAYNARD, KATHARINE. Faraday Investigates Table-Turning; a curious foot-

note to the life of the discoverer of electro-magnetic induction. (Tech. Rev., 87, pp. 60, 72,
74, November 1934.)

ADMINISTRATION

341. COMPTON, KARL T. Science and Prosperity. (Science, 80, p. 387, November
1934.)

342. COMPTON, KARL T. and LAMAR, E. S. Special Theory of Cathode Sputtering
(Science, 80, p. 541, December 1934.)

343. COMPTON, KARL T. Science, Your Obedient Servant. (Address delivered at
28th Annual Convention Assoc. of Life Ins. Presidents, December 1934.)

344. COMPTON, KARL T. The Government's Responsibilities in Science. (Science,
81, p. 347, April 1935.)

345. COMPTON, KARL T. and BOYCE, J. C. Spectroscopic Investigations in the
Extreme Ultraviolet. (Science, 81, p. 421, May 1935.)

346. FORD, HORACE S. Report of the 16th Annual Meeting, Association of Universit
and College Business Officers of the Eastern States, Pinehurst, N. C. (Murray Press
February 1935.)



THESES PRESENTED FOR DOCTORS' DEGREES
(Not available in printed form)

DEPARTMENT OF BIOLOGY AND PUBLIC HEALTH
Doctor of Philosophy

347. FULLER, JOHN LANGWORTHY. A Comparison of the Physiology, Ecology and
Distribution of Some New England Woodlice. (June 1935.)

348. HARRIs, ROBERT SAMUEL. The Rble of Purified Chlorophyll and Chlo-
rophyll Derivatives in Blood Regeneration in Experimental Anemia. (June 1935.)

349. JACOBSON, SAMUEL. The Detoxification of Certain Viperine Venoms. (June
1935.)

350. PRINDLE, BRICE. The Quantitative Classification of Microirganisms Occur-
ring on Raw Cotton and Raw Wool, and a Study of Their Biochemical Activities. (June
1935.)

DEPARTMENT OF CHEMICAL ENGINEERING
Doctor of Science

351. HERSHEY, ROBERT LANDIS. The Flow of Gas-Liquid Mixtures in Pipes.
(June 1935).

352. NAGLE, WESLEY MICHAEL. The Drop-wise Condensation of Steam. (June
1935.)

DEPARTMENT OF CHEMISTRY
Doctor of Philosophy

353. ARMSTRONG, ROBERT THEXTON. The Spectra of Highly Purified Cyclopropane
and Propylene. (June 1935.)

354. BARKER, GEORGE ERNEST. Studies in the Diphenic Acid Series: Some Relation-
ships between Color and Structure. (June 1935.)

355. BENEDICT, MANSON. A Comparison of the International and Thermody-
namic Scales of Temperature from 00 C. to 444.60 C. (June 1935.)

356. BLAISDELL, BAALIS EDWIN. Intercomparison of the International and Thermo-
dynamic Temperature Scale from 0* C. to 444.6* C. (June 1935.)

357. HAAS, ARTHUR JULIUS, JR. The Molal Reduction Potential of the Thallous-
Thallic Electrode. (June 1935.)

358. HUANG, TZU-CHING. (1) The Relation of Temperature of Triple Point of
Water to the Ice Point. (2) A Study of Moving Boundary Method for the Determination
of Transference Numbers. (June 1935.)

359. KILBOURNE, FREDERICK LEWIS, JR. The Measurement of Thermal Difusion
in Gas Mixtures. (December 1934.)

360. KNOX, WILLAM. JACOB, JR. The Absorption of Light by Nitrogen Tetroxide.
(June 1935.)

361. RICHMOND, JOSEPH LESTER. A Study of Metaquinoid Compounds. (June 1935.)
362. ROSENQUIST, EDWARD NILES. Nitrosoguanidines: Their Transformations,

and Derivitaves. (June 1935.)
363. THompSON, DOROTHY DEWHURST. The Raman Spectra of Certain Derivatives

of Benzoyl Chloride. (June 1935.)
364. TOONE, GILBERT COULT. A Study of Organic Compounds Showing Anoma-

lous Behavior in Certain Generic Tests. (December 1934.)
365. WARE, VIRGIL WALDO. Rates of Reaction of Some Substituted Benzoyl Chlo-

rides with Ethyl Alcohol. (June 1935.)
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DEPARTMENT OF CIVIL AND SANITARY ENGINEERING
Doctor of Science

SANITARY ENGINEERING
366. ELASSEN, ROLF. An Experimental and Theoretical Investigation of the Clog-

ging of a Rapid Sand Filter. (June 1935.)

DEPARTMENT OF ELECTRICAL ENGINEERING
Doctor of Science

367. ANDERSON, HAROLD WILLIAM. Vacuum Insulation. (December 1934.)
368. HALL, WILLIAM MOTT. An Investigation of the Radiation of Sound from an

Intense Source. (June 1935.)
369. SINCLAIR, DONALD BELLAMY. The Susceptance-Variation Method. A New

Procedure for Impedance Measurements at High Frequencies. (June 1935.)
370. TRuscoTT, DAVID NETHERCLIFT. An Investigation of the Carbon Microphone.

(June 1935.)

DEPARTMENT OF GEOLOGY
Doctor of Philosophy

371. BEATON, NEIL STEWART. Wall Rock Alteration Accompanying Canadian
Pre-Cambrian Gold Mineralization. (June 1935.)

372. FURNIVAL, GEORGE MITCHELL. A Silver-Pitchblende Deposit at Contact Lake,
Great Bear Lake Area, Northwest Territories, Canada. (June 1935.)

DEPARTMENT OF MATHEMATICS
Doctor of Philosophy

373. FISH, MAURICE JUrus. A Particular Boundary Value Problem. (June 1935.)
374. MAuiN, HENRY. On Gap Theorems. (June 1935.)
375. PEASE, EDWARD MONROE JOSEPH. On the Relationship between Simple Dis-

tillation and True Boiling Point Curves. (June 1935.)

Doctor of Science
376. AVAKIAN, ARRA STEVE. Almost Periodic Functions and the Vibrating Mem-

brane. (June 1935.)
377. LEVINSON, NobRAN. On the Non-Vanishing of a Function. (June 1935.)

METEOROLOGY
Doctor of Science

378. BYERS, HORACE ROBERT. The Changes in Air Masses during Lifting.
(June 1935.)

DEPARTMENT OF MINING AND METALLURGY
Doctor of Science

ELECTROCHEMICAL ENGINEERING

379. KAYE, ALBERT Loins. Decomposition Voltages and Conductivities of Alkaline
Earth Oxides in Fused Fluorides. (December 1934.)

CERAMICS
380. WILSON, EARL ORLANDO. Plasticity of Finely Ground Minerals with Water.

(June 1935.)
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DEPARTMENT OF PHYSICS
Doctor of Philosophy

381. ALBERTSON, WALTER EDWARD. The Arc Spectrum of Samarium, Sa I
(June 1935.)

382. KRUTTER, HARRY MAX. The Thomas-Fermi Method in Metals and Energy.
Bands in Copper. (June 1935.)

383. LANGMUIR, DAVID BULKELEY. The Electrical Properties of Monomolecular
Films. (June 1935.)

384. MILLMAN, JACOB. Electronic Energy Bands in Metallic Lithium. (June 1935.)
385. ROBINSON, HOWARD ADDISON. The Spectra of Normal and Singly, Doubly,

and Trebly Ionized Phosphorus. (June 1935.)

Doctor of Science
386. BIEN, RICHARD PANGNIEN. A Study of the Crystalline Properties of Heat-

treated Tungsten Wires and Their Relation to Thermionic Emission. (June 1935.)
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