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THE GRADUATE SCHOOL

ADMISSION

The Graduate School has exclusive control of all ‘graduate”work carried on
in the University. Graduates of the following colleges of Cornell University,
namely, the College of Arts and Sciences, the College of] Architecture, the College
of Civil Engineering, the Sibley College of Mechanical Engineering, the New York
State College of Agriculture, and the New York State Veterinary College, and
also graduates of other institutions in which the requirements for the first degree
are substantially equivalent, are eligible for admission to the Graduate School.
In other cases studies pursued after graduation, and experience gained by pro-
fessional work or otherwise, are taken into consideration in deciding whether
the candidate’s preparation as a whole is such as to justify his admission to the
Graduate School. Graduates of colleges other than those of Cornell University
may be admitted to the Graduate School, but not to candidacy for an advanced
degree, if their training is regarded as less than one year short of that required
for the first degree at Cornell University.

In order to be admitted to the Graduate School, a student must furnish
evidence that he has already received a first degree, by presenting either a diploma
or a statement from some official source. The simplest procedure will ordinarily
be to submit an official statement from the registrar or dean that the degree has
been conferred. In the case of graduates of Cornell University this is not neces-
sary, since the records are conveniently accessible.

To avoid delays at the beginning of the academic year, those who desire
to enter the Graduate School are advised to make application for admission,
cither in person or by letter, in the preceding spring or summer. Correspondence
should be addressed to the Dean of the Graduate School, Cornell University,
Ithaca, New York.

Seniors in the colleges of Cornell University who have completed the work
required for the Bachelor’s degree may, under certain conditions to be ascertained
from the deans of their respective colleges, be admitted to the Graduate School.

REGISTRATION

Students who have been admitted to the Graduate School are required to
register in the office of the Graduate School and in the office of the Registrar of
the University on the regular registration days of each term, unless special permis-
sion for later registration has been granted by the Dean.

STUDIES

In carrying on studies in the Graduate School, the student is expected to
assume the initiative and the responsibility. All courses of study offered in the
University, and all the facilities for study and investigation afforded by its
libraries, museums, and laboratories are open to graduate students in so far as
they are qualified to make use of them. It is important, however, to recognize
from the beginning that graduate work does not consist in the fulfillment of
routine requirements, and that the various opportunities for study, as well as

(©)



4 GRADUATE SCHOOL

the advice and assistance of teachers, are to be regarded simply as aids to the
student in acquiring for himself the discipline and method of independent scholar-
ship.

A brief statement of the provision made for graduate work by the various
departments of the University will be found in this Announcement. A list of
courses which are deemed likely to be of profit to graduate students is set down
under the announcement of each department. More detailed information
regarding these courses than is given here will be found in the separate Announce-
ment of the college in which the particular course is given. The latest editions
of the special Announcements of the various colleges may be obtained on applica-
tion to the Secretary of the University.

The purpose of the Graduate School is to provide the student with the method
and discipline of original research, to the ultimate end that he may contribute to
the advancement of knowledge. In furnishing this opportunity for independent
study and investigation, the Graduate School seeks to make the conditions such
as will enable the student to devote himself wholly to his chosen field. Unham-
pered by restrictions that necessarily obtain in undergraduate work, he will
come into freedom of association with older scholars, who will seek to make his
work profitable to him by giving such aid and directions as he may need. Inas-
much as subjects differ greatly, the requirements for all subjects cannot be stated
in terms at once specific and uniform. In some departments of knowledge original
research may begin with the student’s entrance into the School; in other subjects
much preliminary work is necessary to fit the student for profitable research.

The branch of knowledge to which the student intends to devote the larger
part of his time is termed his Major Subject. The other fields of study selected,
which will be necessarily more restricted in their scope, and which should in
general be selected with reference to their direct bearing upon the major subject,
are termed the Minor Subjects. Candidates for the Doctor’s degree are required
to select a major subject and two minor subjects; for a Master’s degree, a major
subject and one minor subject are required.

In the case of candidates for an advanced degree it is required that a state-
ment of the major and minor subjects, approved by the teachers under whose
direction the work is taken, be presented to the Dean not later than two weeks
after admission to the Graduate School. In the case of graduate students who
are not candidates for an advanced degree, a detailed statement of the studies
selected must be filed in the Dean’s office not later than two weeks after regis-
tration. This statement is to be endorsed by a member of the Faculty who
is selected by the student to act as his adviser.

CANDIDACY FOR AN ADVANCED DEGREE

For a student who has been admitted to candidacy for an advanced degree
the minimum time of residence for a Master’s degree is one year, and for the
Doctor’s degree three years.

Not all students admitted to the Graduate School may expect to complete
the residence requirements for an advanced degree in the minimum time. Those
whoseundergraduate work has been insufficient in amount or too narrowly special-
ized, as well as those whose preparation in their special field is inadequate, must
count upon spending some time in the preliminary studies which are essential



THE MASTER’'S DEGREE 5

as a basis for the advanced study and investigation that they propose to under-
take. Moreover, it should also be remembered that the minimum residence
requirement applies only to graduates of a four-year course in some college of
Cornell University, and to graduates of other institutions who have pursued an
equivalent course of study.

The conditions for admission to candidacy for an advanced degree are:

(@) The candidate’s training must be substantially equivalent to that
required for the first degree in one of the four-year courses at this University.
Candidates for one of the advanced technical degrees, M.C.E., M.M.E., M.Arch.,
M.P., M.L.D., and M.S. in Agr., must have had the equivalent of the correspond-
ing first degree at Cornell University.

(b) The candidate must receive the recommendation of his special committee
that he is qualified to undertake such advanced work as the Faculty will accept

for the degree.
SPECIAL COMMITTEES

The work of each candidate for an advanced degree is in charge of a committee
consisting of the teachers under whom his major and minor studies are pursued,
the representative of his major subject being chairman. The student is expected
to confer freely with the members of his special committee, not only in connection
with individual courses of study, but also in regard to the general plan of his work.

THE MASTER’S DEGREES

Cornell University confers the degrees of Master of Arts, Master of Science,
Master of Architecture, Master of Civil Engineering, Master of Mechanical
Engineering, Master in Forestry, Master in Landscape Design, and Master of
Science in Agriculture.

After admission to candidacy for a Master’s degree, the student must spend
at least one year* in residence at this University, pursuing under the direction
of his special committee a course of advanced study including one major and
one minor subject.

Each candidate must present a thesis, or essay, as the chairman of his special
committee may decide, which shall demonstrate his ability to do independent
work, and which shall be acceptable in style and composition. After this thesis,
or essay, has been duly presented and is accepted by the Special Committee, the
candidate is required to present himself for examination on his major and minor
subjects and on the subject matter of his thesis.

A statement of the general subject of the thesis, or essay, with the written
approval of the chairman of the special committee in charge of the candidate’s
work, must be filed in the office of the Dean at least six months before the
date at which the degree is to be conferred.

The completed thesis, or essay, approved by the special committee, must
be presented to the Dean at least five days before the examination for the degree,

_ *In the case of graduate students who hold appointments as instructors or assistants in Cornell
University, the minimum time of residence required for a Master’s degree is increased by one-
third. Students who are engaged in other outside work which reduces the time and thought
{ihrﬁg ttr:)e%lh%';? g{ﬂg;ofg;vt%éohﬂgictieura’;ed\évgorgé.will also he required to devote more than the minimum

An instructor or assistant, who has completed at least one term of satisfactory graduate work

at another university, may, however, upon the recommendation of his special committee, satisfy
the residence requirements for the Master’s degree by one year at Cornell.



6 GRADUATE SCHOOL

and must remain on file until the day preceding the examination. When the
major subject for the degree of Master of Architecture is in Design, the candidate
is required to deposit in place of the thesis, either the original drawings, or a
photographic reproduction of them.

Each candidate for a Master’s degree is required to furnish a bound type-
written copy of his thesis, or essay, for the use of the University Library, and this
copy is to be delivered to the Dean not less than five days before the degree is to
be conferred. The size of the page in the case of the typewritten thesis should be
8x 10"2 inches. This copy of the thesis becomes the permanent property of the
Library.

Examinations for a Master's degree may be written or oral, or both, at the
option of the examining committee, and are open to all members of the Faculty.
The examination for the degree of Master of Architecture may be waived by the
General Committee of the Graduate School in any case, where, in the opinion
of the student’s special committee, the major and minor subjects are of such a
nature as to make an examination impossible or inexpedient.

THE DEGREE OF DOCTOR OF PHILOSOPHY

The degree of Doctor of Philosophy is conferred upon a candidate who, after
completing not less than three years of resident graduate work*, presents a satis-
factory thesis, and passes an examination on one major and two minor subjects,
and on the subject matter of his thesis. Each candidate for the Doctor’s degree
is also required to deposit one hundred printed copies of his thesis with the Dean
for the use of the University Library.

A candidate for the degree of Doctor of Philosophy is required to demonstrate
his fitness by the presentation of a thesis which shall exhibit power of independent
investigation, and by passing the required examinations in the fields represented
by the major and minor subjects where he has carried on his studies during
his term of residence. The Doctor’s degree, however, is intended to represent,
not a specified amount of work covering a specified time, but the attainment,
through long study, of independent and comprehensive scholarship in special
fields. The standard for the Doctor’s degree is determined by the attainment
to be expected of a student of ability and adequate preparation who devotes
his entire time for three years to study and research, under proper supervision, in
the field of study marked out by one major and two minor subjects. When the
major subject for the doctorate is selected from the applied sciences, it is desirable
as a general principle that the pure sciences most directly involved should be
chosen as minor subjects.

A candidate for the Doctor’s degree will ordinarily be expected to have a work-
ing knowledge of French and German before beginning graduate work. In all
cases he must, before beginning his second year of residence, show to the satis-
faction of his special committee that he possesses a reading knowledge of these
languages. If the subjects chosen by a candidate are of such a character as
to make it desirable that he should be familiar with some foreign language other

_ *In the case of graduate students who hold appointments as instructors or assistants in Cornell
University, the minimum time of residence for the Doctor's degree is four years. Students who
are engaged in other outside work which reduces the time and thought that they are able to give

to graduate study will also be required to devote more than the minimum time to candidacy for
the Doctor’s degree.



THE DEGREE OF DOCTOR OF PHILOSOPHY 7

than French and German, the special committee may, with the consent of the
Dean, permit the substitution of that language for one of the two required.

The candidate is required to spend at least three years, after admission to
candidacy, in resident graduate study and investigation of an advanced character.
Residence as a graduate student in another university may, by permission of
the Faculty, be accepted as the equivalent of residence at Cornell University.
No general statement can be made regarding the conditions under which this
permission will be granted; each case will be decided on its merits. A request
for credit for resident work elsewhere must be approved by the student's special
committee. At least one year’s residence in Cornell University is required in all
cases.

Ordinarily a student is expected to spend his full term of residence for an
advanced degree at this (or some other) university. But there are certain cases,
where, in order to give the work of the Graduate School the greatest possible
breadth, it is desirable, both from the standpoint of the student and of the Univer-
sity, to take advantage of opportunities for study and research not found in uni-
versity centers. The conditions under which a candidate for the degree of
Doctor of Philosophy may be allowed residence toward this degree for time spent
in study away from the University have been stated in the following form by the
legislation of the Faculty:

(i) Applicants must be regularly registered in the Graduate School as
candidates for the Doctorate, and while not in residence shall receive no compensa-
tion except from the University. (2) They shall have spent at least two terms
in Cornell University in study toward the Doctor’s degree. (3) Permission to
count such time as residence may be given by the Dean of the Graduate School
for a period not to exceed one term, when the application is unanimously approved
by the members of the student’s Special Committee. When a longer period of
outside study is required, applications for an extension of time should be made
to the General Committee, which may, at its discretion, extend the period to two
terms. In no event, however shall a student acquire a total of more than two
terms’ residence under these provisions. (4) A student who avails himself of this
privilege shall continue to work under the general direction of his Special Com-
mittee. Whenever possible, however, the work should be carried on under the
immediate supervision of a competent director, acting for the Special Committee
and to be designated by that Committee. (5) Reports regarding the progress
of the work shall be made as directed by the Special Committee at intervals not
in excess of one month.

Residence for a Master’s degree may be credited toward the residence required
for the degree of Doctor of Philosophy provided the special cornrhittee in charge
of the work approves, certifying the work done as suitable for the Doctor’s degree.
Candidates for the degree of Doctor of Philosophy are required to pass a
Qualifying Examination, to be held normally not later than the close of the
second year of residence. The legislation of the Faculty on this subject is given
in the following paragraphs:
1. The qualifying examination or examinations, required of a candidate
for the degree of Doctor of Philosophy shall be held at such time as his special
committee may determine, normally not later than the close of the second year
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of residence. No candidate may proceed to his final examination until two terms
have been completed after he has passed the qualifying examination.

2. The Special Committee shall pass upon the results of this examination
as a whole, and shall report to the Dean whether the candidate has made satis-
factory progress and is qualified to proceed in due order to complete the require-
ments for the degree.

3. The Special Committee, in the case of any candidate, may waive the
qualifying examination in whole or in part; but the Committee shall nevertheless
report to the Dean whether the candidate has made satisfactory progress and is
qualified to proceed in due order to complete the requirements for the degree.

4. If a candidate fails to pass the qualifying examination, no re-examination
shall be allowed except on the recommendation of the Special Committee.

A statement of the general subject of the thesis, with the written approval
of the chairman of the special committee in charge of the candidate’s work,
is to be furnished the Dean at least six months before the date at which the degree
is to be taken. The thesis for the Doctor’s degree must be of such a character as
to demonstrate the candidate’s ability to do original work, and must be satis-
factory in style and composition. The completed thesis, approved by the special
committee, is to be presented at the office of the Graduate School at least five
days before the examination for the degree, and must remain on file until the day
preceding the examination.

Each candidate for the Doctor’s degree is required to deposit one hundred
printed copies of his thesis in the office of the Dean of the Graduate School for
the purpose of the University Library. In exceptional cases this requirement
may be met by depositing with the Dean for the purposes of the University
Library a bound typewritten copy of the thesis, and one hundred printed copies
of such a summary and such portion of the thesis as may be recommended by
the chairman of the special committee and approved by the General Committee.

When all the other requirements for the doctorate have been fulfilled, the
degree may be conferred before the printed copies of the thesis have been received,
provided that the candidate present to the Dean, not less than five days before
the degree is to be conferred, a bound typewritten copy of the thesis*, together
with a signed statement that publication will take place within a definite period,
which period shall not exceed two years; and provided further that he deposit
at the same time with the Treasurer of the University the sum of seventy-five
dollars. The Treasurer is authorized to accept at his discretion as a guarantee
a regularly executed bond instead of the deposit of money.1 The deposit will be
returned if the prescribed number of printed copies of the thesis is furnished
within the stated time. But, in case the printed copies are not delivered within
such time, the University reserves the right to use the deposit to defray the
expense of printing the thesis or such portions of it as the Faculty may direct.

The candidate should consult with the Dean regarding the form of publication
of the thesis. The thesis shall have both a cover and a title-page  The title-page
shall include the printed statement that the thesis is presented to the Faculty of

#The size of the page in case of typewritten theses should be 8 x 10X inches. This copy of
the thesis becomes the permanent property of the Library.

JAttention is called to the ruling of the Trustees of the University that members of the

Instructing Staff are not eligible as sureties on the bonds accepted in lieu of a deposit of money
to secure publication of theses for the degree of Doctor of Philosophy.
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the Graduate School of Cornell University for the degree of Doctor of Philosophy.
If the thesis is a reprint, the place and date of the original publication must be
given.

The attention of present and former graduate students of Cornell University
is called to an arrangement whereby theses which have been accepted in fulfill-
ment of the requirements for the doctorate at Cornell University may be pub-
lished (at the expense of the authors) through the office of the Secretary of
the University. The advantages of this arrangement to the writer of a thesis
are: prompt and satisfactory publication, with the likelihood of moderate expense
and the certainty of good printing; conformity of the individual thesis to a good
style of typography and binding; ease of distribution, with the higher probabil-
ity that a thesis will be sought and found when it is one of a series than when
it is privately and separately published.

The writer whose thesis has been accepted by his special committee, and who
wishes to avail himself of the arrangement in question, should apply to the chair-
man of that committee, who will make the necessary arrangements for publication
through the chairman of the editorial committee.

To be distinguished from a candidate’s special committee, which has charge
of his examination and the preparation of a thesis, is the editorial committee
which, under the arrangement described, will have charge of the publication
of the thesis. This consists, in each case, of three members: the Dean of the
Graduate School, the chairman of the special committee, and Professor Lane
Cooper, the chairman of the editorial committee.

Examinations for the Doctor’s degree may be either oral or written, or both,
at the option of the examining committee, and are open to all members of the
Faculty. A list giving the dates of the examinations and the members of the
examining committees will be issued early in May.

Ordinarily the examination for the Doctor’s degree follows the acceptance
of the thesis and is held not earlier than the close of the sixth term of residence.
If, however, the special committee certifies to the Dean that the candidate has
made satisfactory progress on his thesis, and that it would be of advantage to have
the examination precede the presentation of the thesis, the examination may be
held at some date, set by the Dean, not earlier than two weeks before the close
of the fifth term of residence. This examination must be followed by an exami-
nation, before the special committee as a whole, on the general subject matter of
the thesis, at such time as may be designated by the Dean after the completed
thesis has been duly presented in the office of the Graduate School. In the event
of failure in this earlier examination, no re-examination can be held until three
months after the completion of the minimum period of residence.

DATES FOR CONFERRING DEGREES

Advanced degrees are conferred in February, June, and September.

In February, degrees will be conferred on students who have made application
for the degree on or before the first day of instruction after the Christmas recess,
and who have completed the requirements not later than the last day of the final
term examinations.
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In June, degrees will be conferred on students who have made application for
the degree not later than May 15, and who have completed the requirements
not later than the last day of the final term examinations.

In September, degrees will be conferred on students who have made applica-
tion for the degree not later than September I, and who have completed the
requirements not later than the day preceding the first day of instruction of the
first term.

GRADUATE WORK IN THE SUMMER

All students pursuing graduate studies during the summer under any of the
pro-oisions described in the following paragraphs are required to enroll both with the
Registrar of the University and in the office of the Dean O} the Graduate School before
beginning work.

(A) . The Summer Session. Work done in the Summer Session of Cornell
University, under the direction of a member of the Faculty of the Graduate
School, may be counted for residence toward the degree of Master of Arts under
the following conditions: one term'’s residence to be satisfied by two summer
sessions, and two terms’ residence by four summer sessions. Candidates for
this degree who are in residence during Summer Sessions only are required also
to continue their studies during the year under the direction of the Chairman of
the Special Committee in charge of their work.

It should be noted that in some departments no graduate work is offered in
the Summer Session. A statement of the graduate work offered will be found in
the Announcement of the Summer Session, which will be sent on application to
the Secretary of the University.

(B) . The Third Term. A Third Term, extending from June to Septem-
ber, is offered by certain departments in the College of Agriculture. For the
purposes of graduate residence this term is regarded as equivalent to an equal
period during the academic year. No candidate for the Doctor's degree, how-
ever, will be credited with more than two terms of residence during any twelve
consecutive months, and no candidate will be recommended for this degree at
an earlier date than if all his work had been done during the regular sessions
of the academic year. The Announcement of this Third Term may be secured
by application to the Secretary of the University.

©) . Personal Direction. An opportunity is offered to properly qualified
students of certain subjects to carry on graduate studies during the summer
months under the personal direction of members of the Faculty of the Graduate
School. The general library and many of the laboratories and special libraries
of the University are open during this period, and certain members of the instruc-
ting staff, who remain in residence during the summer, are willing to assume
responsibility for the supervision of the work of students who are qualified to
carry on investigations. It is impossible to make any announcement in advance
as to what opportunities for graduate work may be found at any definite time in a
particular subject: but such information may be obtained by correspondence.

Residence towards an advanced degree for work carried on under personal
direction during the summer will be granted only if the following conditions are
complied with:
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1. Members of the Faculty of the Graduate School who are prepared to
undertake the direction during the summer months of the studies of graduate
students who are registered neither in the Summer Session nor in the Third
Term, may obtain authorization for such work by making application to the
General Committee not later than May x of each year. An application for
such authorization should contain a statement regarding the number of weeks
during which the member of the Faculty is prepared to undertake the supervision
of this work.

2. A student who has already completed at least a full year of graduate work
as a candidate for an advanced degree, either in this University or in some institu-
tion whose graduate work is acceptable, may receive residence credit for work thus
authorized. It should, however, be understood that this provision for residence
credit in all cases is limited by the general rule that graduate students are required
to register both in the office of the Registrar of the University and in that of the
Dean of the Graduate School, and by the rule that no candidate for the Doctor’s
degree will receive credit for more than two terms of residence during any twelve
consecutive months.

(D). Under conditions to be ascertained from the Dean, instructors in
Cornell University who are also registered in the Graduate School may receive
credit for work done without compensation during the summer months away
from the University.

FELLOWSHIPS AND GRADUATE SCHOLARSHIPS

The following twenty-four fellowships are annually offered in the Graduate
School:

1. The Cornell Fellowship in English.

2. The McGraw Fellowship in Civil Engineering.

3. The Sage Fellowship in Chemistry.

4. The Schuyler Fellowship in Physiology; Vertebrate Zoology, including
Anatomy and Histology and Embryology; or Invertebrate Zoology and Ento-
mology.

5. The Sibley Fellowship in Mechanical and Electrical Engineering.

6. The Goldwin Smith Fellowship in Botany; Geology; or Physical Geo-
graphy.

7. The President White Fellowship in Physics.

8. The Erastus Brooks Fellowship in Mathematics.

9. The University Fellowship in Architecture.

10. The University Fellowship in Romance Languages.

11.  The University Fellowship in German.

12.  The University Fellowship in Agriculture.

13. The University Fellowship in Mechanical and Electrical Engineering.

14. The President White Fellowship in Modern History.

15. The President White Fellowship in Political and Social Science.

16-17. The Susan Linn Sage Fellowships in Philosophy.
18. The Susan Linn Sage Fellowship in Psychology.
19-20. The Fellowships in Political Economy.
21-22. The Fellowships in Greek and Latin.
23. The Fellowship in American History.
24. The Edgar J. Meyer Memorial Fellowship in Engineering Research.
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In addition to the fellowships enumerated above, the Faculty of the Gradu-
ate School awarded for the year 1919-1920 two fellowships in Physics of $500
each, and a fellowship of $750 in Chemistry. The Fellowships in Physics are
supported by the income of the Susan Phelps Gage Fund for research in
Physics which, by the decision of the professors in the department of Physics,
was devoted to this purpose for the year 1919-1920. The Fellowship in Chem-
istry is supported by the E. 1. DuPont de Nemours and Company, and is
known as the DuPont Fellowship. It is impossible at the present time to
announce these fellowships as annually awarded to applicants. Information in
regard to them may at any time be obtained by correspondence with the
respective departments.

The President White Fellowships in Modern History and in Political and
Social Science have an annual value of $500 each; the others have an annual
value of $400 each. All Fellows are also exempt from tuition.

The following seventeen graduate scholarships are annually offered in the
Graduate School:
i-5- The Susan Linn Sage Graduate Scholarships in Philosophy.
6. The Susan Linn Sage Graduate Scholarship in Psychology.
7. The Graduate Scholarship in Mathematics.
8. The Graduate Scholarship in Chemistry.
9. The Graduate Scholarship in Physics.
10. The Graduate Scholarship irf Civil Engineering.
11. The Graduate Scholarship in Latin and Greek.
12. The Graduate Scholarship in Archaeology and Comparative Philology.
13.  The Graduate Scholarship in Physiology; Vertebrate Zoology, including
Anatomy and Histology and Embryology; or Invertebrate Zoology and Ento-
mology.
14. The Graduate Scholarship in Botany; Geology; or Physical Geography.
15. The Graduate Scholarship in English.
16. The Graduate Scholarship in History.
17. The Graduate Scholarship in Architecture.

The graduate scholarships, with the exception of the Scholarship in Architec-
ture, have an annual value of $200 each. Holders of graduate scholarships are
also exempt from tuition. The Graduate Scholarship in Architecture grants only
free tuition.

All persons elected to fellowships and graduate scholarships are required,
upon accepting their appointments, to file a bond, that in case of their resignation
before the expiration of the time for which they were appointed, they will repay to
the University any sums that they may have received. The bond must be for the
value of the fellowship or the scholarship and must have two sureties approved
by the Treasurer of the University. Attention is called to the ruling of the Trus-
tees of the University that members of the Instructing Staff are not eligible as
sureties on the bonds required by the University from holders of Fellowships and
Graduate Scholarships.

The moneys due on fellowships and graduate scholarships are paid at the
office of the Treasurer of the University in six equal payments on October 15,
December 1, January 15, February 15, April 1, and May 15.
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The term of each fellowship and graduate scholarship is one year, but the
-term may under exceptional circumstances be extended to two years.

On the recommendation of the Faculty of the Graduate School a fellowship
may be divided for a single year into two graduate scholarships, the value of each
to be one-half of the divided fellowship. But no fellowship may be thus divided
oftener than once in two years.

The President White Fellowships in History and Political Science may, in
the discretion of the Faculty of the Graduate School, be made traveling fellow-
ships. The holders of these fellowships may by the terms of the gift be called
upon to render certain services in connection with the President White Library.
In the case of a student of very exceptional ability and promise in the fields
of either of these fellowships, the two fellowships may, in the discretion of the
Faculty, be combined for a single year into one.

Official forms for making application for fellowships and graduate scholarships
may be obtained from the Dean of the Graduate School. All applications should
be filed m the office of the Dean on or before March 15 of the academic year
preceding the one for which application was made. Before this application is filed,
the applicant should have convinced himself by correspondence that he is eligible
for admission to the Graduate School of this University in full standing, since
appointments are given only to those who are eligible for admission to candidacy
for an advanced degree.

All other information, papers, and testimonials should be submitted on or
before March 15 to the department in which the applicant desires to carry on
the principal part of his work. Applicants are advised to submit any published
or unpublished papers or reports showing the result of their study or research
which might serve to indicate the extent of their knowledge of the subject, or
their command of the methods and tools of research, or their capacity generally
for clear written expression. Candidates who are graduates of other colleges
or universities should submit recommendations from the instructors best
acquainted with their ability and attainments. It should be borne in mind that
information cannot be too exact or detailed in the case of students nol personally
known to the appointing body.

Honorary Fellowships

Persons upon whom the Doctor’s degree has already been conferred, or per-
sons who have a recognized standing as scholars or investigators equivalent to
that degree, may, in the discretion of the Faculty of the Graduate School, be
appointed to honorary fellowships. These fellowships cover all fees except
laboratory charges. Actual residence at the University and regular registration
in the Graduate School are required of appointees.

THE GRADUATE PRIZE IN PHILOSOPHY

The Graduate Prize in Philosophy has an annual value of about twenty-five
dollars, and is open for competition to all students registered in the Graduate
School of Cornell University.

1. The prize will be awarded to the graduate student who submits the best
paper embodying the results of research in the field of philosophy. To be accept-
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able, the paper must show independent scholarship and research in dealing with
philosophical ideas. The subject of the paper may be either historical or critical
and constructive in character. It may be concerned either with problems of pure
philosophy or with the philosophical bearing of the concepts and methods em-
ployed in mathematics or in any of the natural or humanistic sciences.

2. Papers submitted in competition must be deposited in the office of the
Dean of the Graduate School on or before the first day of May. Each paper is to
be typewritten, and must bear a fictitious signature and be accompanied by the
name of the writer in a sealed envelope.

3. The prize will be awarded by a committee appointed by the President of
the University. A copy of the successful paper is to be deposited in the Univer-
sity Library by the Dean of the Graduate School.

FEES

A matriculation fee of $10 is charged all students on entering the University.

Every student (except those registered in the Medical College in New York
City) is charged an Infirmary fee of $5 a term, payable at the beginning of each
term. In return for the Infirmary fee any student who is ill is, on his physician’s
certificate, admitted to the Infirmary, and is given without further charge a bed
in a ward, board, and ordinary nursing, for a period not exceedlng two weeks in
any one academic year.

Extra charges are made for private rooms, special food, and special nurses.
If a student who has not received two weeks’ service in the year is refused admit-
tance to the Infirmary when ill, by reason of lack of accommodation or, if he is not
cared for elsewhere by the University, he is entitled to a refund of the fee for both
terms.

JfA graduation fee of $20 is required of each person taking an advanced degree.
When the degree is to be conferred at Commencement, this fee must be paid at
least ten days prior to Commencement Day. When the degree is to be conferred
at another time than Commencement (September or February), the graduation
fee must be paid at least ten days prior to the date on which the degree is to be
conferred. The amount paid will be refunded should the degree not be conferred.
~ Every person taking laboratory work or courses where a fee is charged must
pay to the Treasurer the required fee or the required deposit for the materials
etc., to be used in the work. Members of the instructing staff who are registered
as graduate students are exempt from the payment of the laboratory, shop, and
agricultural fees in courses taken or in research pursued in the department in
which they are employed to give instruction.

All students registering in the Graduate School are charged an administration
fee of $25 for the academic year, payable in instalilments of $12.50 each semester.
In addition to this administration fee, a tuition fee of $75 for the academic year
is to be paid by all students except those exempted under one of the following
headings:

a. Graduate students holding appointments as University Fellows or Gradu-
ate Scholars.

b. Graduate students holding appointments as assistants and instructors

and having their major subject in the college or line of work in which they are
instructing.
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C. Graduate students who at che beginning of the college year are and for
at least twelve months prior thereto have been bona fide residents of the State
of New York and whose major work is taken in departments connected with the
New York State College of Agriculture or the New York State College of Veteri-
nary Medicine.

No student will receive the Master’s degree who has not paid tuition for at
least one full year, and no one will receive the Doctor’s degree who has not paid
full tuition for at least three years, unless one or more of these years have been
spent in graduate study at another University, or unless payment of tuition has
been waived under one of the foregoing headings.

Students in the Graduate School who have completed the full requirements
of residence for the respective Master’s and Doctor’s degrees for which they are
candidates, whose studies have been satisfactory to the Faculty, and who have
during that time satisfied the requirements as to tuition fees, shall on paying the
annual administration fee, be exempt from payment of further tuition fees for a
period not exceeding one year.

All tuition and other fees may be changed by the Trustees to take effect at
any time without previous notice.

THE UNIVERSITY LIBRARIES

Willard Austen, Librarian; A. C. White, Assistant Librarian; G. L. Burr,
Librarian of the President White Library; Haldor Hermannsson, Curator
of the Icelandic Collection; Mary Fowler, Curator of the Dante and Petrarch
Collections; E. R. B. Willis, Superintendent Readers’ Division, General Library;
E. E. Willever, Librarian of the Law Library; W. W. E11is, Librarian of the
Agricultural College Library.

The University Libraries comprise the General Library of the University,
the Seminary Libraries in the general library building, the Architectural Library,
the Chemical Library, the Sibley Engineering Library, the Civil Engineering
Library, the Law Library, the Flower Veterinary Library, the Barnes Reference
Library, the Goldwin Smith Hall Library, the Stimson Hall Medical Library,
and the Library of the New York State College of Agriculture. The total number
of bound volumes in them is now six hundred thousand. The number of periodi-
cals, transactions, and other seiials, currently received, is over two thousand,
and of most of these complete sets are on the shelves.

Among the more important special collections in the General Library may be
mentioned;

The Anthon Library, of nearly seven thousand volumes, the collection made
by the late Professor Charles Anthon, of Columbia College, in the ancient
classical languages and literatures, besides works in history and general
literature.

The Bopp Library, of about twenty-five hundred volumes, relating to the oriental

languages and literatures, and comparative philology, being the collection
of the late Professor Franz Bopp of the University of Berlin.
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T he Goldwin Smith Library, of thirty-five hundred volumes, comprising chiefly
historical works and editions of the English and ancient classics, presented to
the University in 1869 by the late Professor Goldwin Smith, and increased
during later years by the continued liberality of the donor.

The White Architectural Library, a collection of over twelve hundred
volumes relating to architecture and kindred branches of science, given by
the late President White.

The Kelly Mathematical Library, comprising eighteen hundred volumes and
seven hundred tracts, presented by the late Hon. William Kelly, of Rhinebeck.

The Sparks Library, being the library of Jared Sparks, sometime President of
Harvard University, consisting of upward of five thousand volumes and four
thousand pamphlets, relating chiefly to the history of America.

The May Collection, relating to the history of slavery and anti-slavery, the
nucleus of which was formed by the gift to the library of the late Rev. Samuel
J. May, of Syracuse.

The Schuyler Collection of folk-lore, Russian history and literature, presented
by the late Hon. Eugene Schuyler in 1884.

The President White Historical Library, of about twenty-three thousand
volumes and pamphlets, the gift of the late President White, received in 1891,
especially rich in the primary sources of history, and containing notable
collections on the period of the Reformation, on the English and French
Revolutions, on the American Civil War, and on the history of superstition

The Spinoza Collection, numbering four hundred and fifty volumes, presented
in 1894, by the late President White.

Four remarkably rich collections given by the late Willard Fiske, comprising the
Dante Collection, containing over eight thousand volumes, the Petrarch
Collection, containing about four thousand volumes, the R haeto-Romanic
Collection, containing about thirteen hundred volumes, and the Icelandic
Collection, containing over fifteen thousand volumes.

The Zarncke Library, containing about thirteen thousand volumes and pamph-
lets, especially rich in Germanic philology and literature, purchased and
presented in 1893 by William H. Sage.

The Herbert H. Smith Collection of books relating to South America, pur-
chased in 1896.

A valuable collection of books on French and Italian Society in the 16th and 17th
centuries, presented by Professor T. F. Crane in 1896.

The Flower Veterinary Library, the gift of ex-Governor Flower to Cornell
University, for the use of the State Veterinary College, in 1897.

The Eisenlohr Library, containing about one thousand volumes of Egyptology
and Assyriology purchased and presented in 1902 by A. Abraham.

The Bayard Taylor correspondence and journals and his collection of Goethe
literature, presented to the Library, in 1905 by Mrs. Marie Taylor.

The Anglo-Saxon Collection and the Cowier Collection formed by the late
Professor Hiram Corson, bequeathed to the Library, and received in 1911.

The English Collection presented by Professor J. M. Hart in 1914.
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*The Guiteau Insurance Library, purchased in 1916.

The Charles William Wason Collection of books dealing with China and the
Chinese, bequeathed to the University by C. W. Wason, '76, in 1918.

The James Verner Scaife Collection dealing with the Civil War in the United
States, given by J. V. Scaife, '89, in 1919.

The Bernard A. Sinn Collection of naval biography and history, given by B.
A. Sinn, '97, in 1919.

The Rollin A. Harris Collection of mathematical books given for the use of
the Mathematics Department by Mrs. R. A. Harris.

The Emil Kuichling Collection of works dealing with sanitary science given
for the use of the Engineering College by Mrs. Kuichling.

The Law Library of forty-seven thousand volumes contains an unusually
complete collection of American, English, and Colonial reports, with complement
of textbooks and statutes, and complete sets of all leading periodicals in English.

These collections, and others such as these, making possible an exhaustive
study of certain fields, are of the greatest service in research work. A similar
purpose is served by the seminary rooms of the University Library. Thus,
for the study of English, of the classical languages, of the Germanic and Romance
languages, of philosophy, of politics and economics, of American and of European
history, there have been provided in the library building seven of these research
rooms, each equipped with a carefully chosen body of reference books, to which
advanced students in these fields have access. In connection with the scientific
and technical laboratories similar collections have been formed and well supplied
with reference books, standard works, and sets of periodicals, conveniently
arranged for study and research.

Cards of admission to the shelves in the stackrooms and to the White Historical
Library will be issued to graduate students for the purpose of consultation and
research. The privilege of taking books for home use is granted to all students
who comply with the library regulations.



COURSES OF INSTRUCTION AND OTHER OPPORTUNITIES
FOR GRADUATE STUDY

The courses outlined in the following pages are grouped primarily on the
basis of subject matter. Under each subject there is usually given, in a separate
paragraph, a list of courses which are probably too elementary in character
to interest graduate students of that subject. There then follows a list of all
those courses which, whether open or not open to undergraduates, are deemed
likely to be of profit to graduate students.

More detailed information concerning any one of these various courses (time
and place of meeting, and in the case of a few courses given in alternate years,
whether or not offered in 1920-1921, etc.) will be found in the separate announce-
ment of the college in which the particular course is given. The latest edition
of these special announcements of the various colleges may be obtained on applica-
tion to the Secretary of the University.

SEMITIC LANGUAGES AND LITERATURES
Professor: Nathaniel Schmidt.

Special facilities for advanced work in this subject are: (1) a collection of
several hundred squeezes of inscriptions found in Syria, and Arabia Petraea,
chiefly in Arabic, Hebrew, Syriac, Assyrian, Nabataean, and Greek; (2) squeezes
of Old Egyptian, Coptic, and Hittite inscriptions; (3) a collection of several
thousand photographs taken in Syria and Arabia Petraea and slides taken from
these photographs; (4) reproductions of inscriptions and objects of art in the
Museum of Casts; (5) avaluablecollection of Arabic, Hebrew, Samaritan, Ethiopic
and Coptic manuscripts secured in Syria; (6) the Eisenlohr Library, especially
rich in Egyptology; (7) the Fiske collection of Arabic books; (8) agrowingcollec-
tion of Egyptian antiquities.

To the candidate for an advanced degree, opportunities are offered of study-
ing every Semitic language and dialect, and also Sumerian, Old Egyptian, and
Coptic. The student may, if he so chooses, specialize in Semitic literature or in
Oriental history. A candidate for the Master’s degree or the Doctor’s degree,
with Semitic languages as a major subject, must have had a year of elementary
Hebrew or Arabic; and a candidate for either of these degrees, with Oriental
history as a major subject, must have had one year of ancient history and one
year either of the history of Asia or the history of Africa, before entering upon
the graduate course.

Advanced Hebrew.

Neo-Hebraic.

Ethiopic.

Assyrian.

Sumerian.

Aramaic (Mandaic, Babylonian Talmudic, Syriac, Nabataean, Palmyrene,
Galilaean, Samaritan, and Judaean)

Arabic (Sabaean and Minaean, Classical, Modern)

(18
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Egyptian.

Coptic.

Comparative Semitic Philology.

Semitic Epigraphy (in Semitic Seminary).

Hebrew Literature (in Semitic Seminary).

The History of Asia.

The History of Africa.

The Sources of Oriental History (in Historical Seminary).

GREEK

Professors: G. P. Bristol; H. L. Jones.
Reader: A. C. White.

The general library and the special library of over two thousand volumes in
the seminary rooms afford ample facilities for graduate work. The special library
is rich in complete sets of philological and archaeological periodicals in various
languages, and contains all the standard works that form the laboratory apparatus
of the graduate student. Other books will be transferred from the general
library to the seminary rooms as they are needed.

The one essential preparation for graduate work is the ability to read Greek.
To gain this the student should pursue the subject throughout his undergraduate
course, reading the largest possible amount of Attic prose literature. A good
reading knowledge of Latin, German, and French is very helpful. All courses
offered in Greek are open to any graduate student, but not all courses will be
accepted as graduate work leading to a degree.

Elementary Greek with Xenophon; Selections from Plato and the Odyssey;
Herodotus; Demosthenes, Aeschylus, Sophocles; Greek Composition; Thucy-
dides; The New Testament; Lyric poetry.

The Myths of the Epic Cycle. Assistant Professor Jones.

Advanced Greek Composition. Assistant Professor Jones.

The Orestean Tragedies of Aeschylus, Sophocles, and Euripides. Assistant
Professor Jones.

Greek Seminary. Homer, Oratory, or History. Professor Bristol.

Comparative and Historical Grammar. Professor Bristol.

GREEK ART AND ANTIQUITIES

Professor: E. P. Andrews.

The Museum of Casts furnishes abundant material for the study of Greek
sculpture and for most branches of Greek archaeology. Several hundred squeezes
bring the most important Greek inscriptions within reach for independent work
in Greek epigraphy. The University Library contains complete sets of the
most important archaeological periodicals.

Ability to read French and German, as well as Greek and Latin, is necessary.
A scholarship in archaeology and comparative philology is awarded annually.

Elementary Courses: History of Greek Sculpture; Greek Archaeology;
Greek Numismatics; Greek Architecture.
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Graduate Courses: Greek Epigraphy in Seminary.

Greek Archaeology, in Seminary.

History of Greek Sculpture, in Seminary.

Modern Greek, Written and Colloquial.

Pausanias, and the Topography of Greece, with especial reference to Athens.

LATIN

Professors: C. E. Bennett; H. C. Elmer; C. L. Durham.

Graduate students in Latin have the use oi the Latin seminary, consisting of
two rooms in the University Library. The seminary contains several thousand
volumes of texts and other works of reference, including complete sets of all
the journals of classical philology. Two Greek and Latin fellowships and one
scholarship are awarded annually.

Any student who has specialized in Latin for four years as an undergraduate
in a college of recognized standing may be admitted to graduate work in the follow-
ing courses. A reading knowledge of French and German is, however, indispensa-
ble to their prosecution.

41. Latin Seminary. Professor Bennett. T, 2, and S, 10, Library Greek
and Latin Seminary Room.

The work of the seminary for 1919-1920 consisted of the textual and exegetical
study of Horace, combined with the reading of all Horace’s works.

The object of the seminary is to familiarize its members with the methods and
habits of independent investigation. The work, therefore, as far as possible, is
thrown into the hands of the students themselves.

42. History, Aim, and Scope of Latin Studies. Throughout the year.
Professor Bennett. T Th, 10, Goldwin Smith 120.

This course will present the history of Latin study since the Renaissance, will
outline the various field; of investigation, showing the present state of knowledge
in each, along with the chief problems still awaiting solution, and will give a very
full bibliography.

43. Historical Latin Syntax. Professor Bennett.

Lectures on the moods and tenses of the Latin verb, with special reference to
the subjunctive,—its primitive meaning and its development in subordinate
clauses.

44. Historical Grammar of the Latin Language. Throughout the year.
Professor Bennett.

Lectures and exercises on the sounds and inflections of the Latin language
from the historical point of view.

45. Latin Writing, Advanced Course. Throughout the year. Professor
Eimer. Th, 3, Goldwin Smith 124.

48. Vulgar Latin. Throughout the year. Professor Durham. Goldwin
Smith 128.

A study of the extension of the Latin language to the Roman provinces
and an investigation of the phonology, the flexions, and the syntax of vulgar
Latin.
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49. Cicero’s Orator, with special reference to his doctrine of prose rhythm.
Throughout the year. Professor Durham. Goldwin Smith 128.

50. Latin Epigraphy. Throughout the year. Professor Durham. Goldwin
Smith 128.

GERMAN

Professors: A. B. Faust; A. W. Boesche; P. R. Pope; A. L. Andrews.
Lecturer: H. Hermannsson.

In the advanced courses in this subject the work is twofold, literary and
philological. The history of German literature from the earliest period to the
present day is sketched in outline lecture courses with collateral reading. Special
topics are selected for detailed study, such a. the epic and lyrical poetry of the
Middle High German period, the literature of the Reformation, the classical
period, the drama of the nineteenth century and contemporary literature. The
courses offered in philology include the study of Gothic, Old and Middle High
German, Old Saxon, and OIld Norse. They afford also an introduction to the
science of language and the principles of phonetics.

The seminaries in German literature and philology aim to impart the principles
and methods of investigation. A teachers’ course deals with class-room methods
and theories of instruction in the modern languages.

All the work in German is greatly facilitated by an exceptional library equip-
ment. The nucleus was formed by the acquisition of the Zamcke library, one
of the largest collections of rare books for the study of German literature and
philology ever brought to America. With constant enlargements the library
has become one of the most serviceable in the country. The University Library
also contains the Willard Fiske collection of books on Icelandic literature, one of
the most complete in existence. The German seminary room in the University
Library contains books for ready reference, including philological journals and
reviews.

Candidates for advanced degrees in German are expected to have an adequate
knowledge of French and Latin. A fellowship in German is awarded annually.

Elementary German; Second, and Third German Course; Intermediate
German Course; Elementary German Composition and Conversation; Advanced
German Composition and Conversation; Scientific German.

Schiller’s Life and Works. Professor Boesche.

Goethe’s Life and Works. Professor Pope.

Goethe’s Faust. Professor Faust.

History of German Literature. Professor Faust.
Contemporary German Literature. Professor Faust.
Lessing’s Life and Works. Professor Pope.

Topics in Historical German Syntax. Professor Boesche.
Middle High German. Assistant Professor Andrews.
Gothic. Professor Boesche.

Old High German. Professor Boesche.

Principles of Germanic Philology. Assistant Professor Andrews.
Old Icelandic. Assistant Professor Andrews.

The Icelandic Sagas. Mr. Hermannsson.
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Old Norse Mythology. Mr. Hermannsson.

Teachers’ Course. Professor Faust.

Seminary in German Literature. Professors Faust and Pope.

Seminary in Germanic Philology. Professor Boesche and Assistant Professor

Andrews.
ROMANCE LANGUAGES AND LITERATURES

Professors: J. F. Mason; G. L. Hamilton; 0.G. Guerlac; R. H. Keniston;

L. Pumpelly; C. Sturgis.

Instructors: J. A. C. F. Auer; F. Jagu; L. S. Kennell.

The collection of French and Spanish books in the University Library is very
large, and offers excellent facilities for advanced work. Objects of special pride
are the unrivalled Dante and Petrarch collections, the gift of the late Willard
Fiske, who likewise presented to the University a unique collection of Rhaeto-
Romance works. Smaller collections of Portuguese and Provencal books are also
to be found in the University Library. The seminary library contains several
thousand volumes including many sets of bound periodicals. A university fellow-
ship (of the value of $400 and free tuition) in Romance languages is annually
awarded.

The courses of study in this department are divided into three categories:
those intended primarily for undergraduates, those intended alike for under-
graduates and graduates, and those intended primarily for graduates. All
candidates for advanced degrees in this department must possess a thorough
reading knowledge of Latin, French, and German, before announcing their can-
didacy. A graduate student in Romance languages should have completed some
formal course of study in the language and literature of the language which he
intends to select as his major subject, and should have a reading knowledge at
least of the languages which he selects as his minor subjects.

A candidate for the degree of Master of Arts whose major subject is in Romance
languages is expected to present for the approval of the chairman of his special
committee, within two weeks after registration day, an outline of the work planned
for the year. The thesis must, before May 1, be submitted for the criticism of
the chairman of the candidate’s special committee. If not already taken, a
course in the philology of the language which constitutes their major subject
is required Of graduate students in their first year of study.

Candidates for the degree of Doctor of Philosophy are expected to follow
advanced courses given in the field in which their major subject lies, and to
take up such work as will give a comprehensive view of the fields in which their
minor subjects lie It is intended that the last year of preparation for this
degree shall be spent chiefly upon the thesis. Further information may be
obtained from the professors in this department.

First Year French; Second Year French; Third Year French; Fourth Year
French; Elementary French Composition; Advanced French Composition;
First Year Italian; Second Year lItalian; First Year Spanish; Second Year
Spanish; Third Year Spanish; Fourth Year Spanish; Elementary Spanish
Composition; Advanced Spanish Composition.

History of French Literature. Professor Mason and Professor Guerlac.

French Literature of the Sixteenth Century. Professor Mason.
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French Literature of the Seventeenth Century. Professor Guerlac.

French Literature of the Eighteenth Century. Professor Mason.

French Literature of the Nineteenth Century. Professor M ason.

Medieval French Literature. Professor Hamilton.

Romance Phonetics. Professor K eniston.

French Philology. Assistant Professor Pumpelly.

Voltaire and His Time. Professor Guerlac.

France of To-day: A study of some social and political aspects of France
after the war. Professor Guerlac.

Modem French Literature Seminary. Professor Mason.

Old Italian. Professor Hamilton.

Spanish Literature of the Nineteenth Century. Professor Keniston.

Spanish Classical Literature. Professor Keniston.

History of Spanish Literature. Professor Keniston.

Low Latin. Professor Hamilton.

Old French Texts. Professor Hamilton.

Old Spanish. Professor Keniston.

Spanish Seminary. Professor Keniston.

Old Provengal. Professor Hamilton.

Portuguese Grammar and Reading. Professor K eniston.

ENGLISH

Professors: M. W. Sampson; W. Strunk, jr.; Lane Cooper; F. C. Prescott;
C. S. Northup; J. Q. Adams, jr.; B. S. Monroe; L. N. Broughton;
F. M. Smith.

Instructors: J. W. Hebel; C. A. Carroll; F. M. Fiske; T.S. Long; F.
Manning Smith; C. T. Goode; H. V. Hotchkiss; G. D. Sanders; M,
Marx; J. H. Nelson; D. L. Baldwin; C. J. Gordon.

Among the books available to the student are complete sets of the publica-
tions of the Early English Text, Chaucer, Scottish Text, Percy, English Dialect,
Shakespeare, New Shakspere, Spenser, Philological, Malone, and other societies;
of the Arber, Bullen, and Grosart reprints; and of all the important periodicals
dealing with the English language and literature. Most of the American and
foreign dissertations on English subjects, standard and other editions of individ-
ual authors, English and American, and several special collections, are also in the
Library, which is exceptionally rich in the field of Old and Middle English, and in
the Elizabethan and Victorian periods. The Hart Memorial Library, founded by
the late Professor J. M. Hart, contains valuable collections in the bibliography of
English philology. This library (Morrill 32) is for the use of graduate students
and members of the Faculty. The Department has also a seminary room in the
University Library. A fellowship and a scholarship are annually awarded.
The Cornell Studies in English, a series of monographs issued by the Department,
affords some opportunity for the publication of work accomplished by graduates
as well as by members of the staff. Five volumes have appeared:

1. A Bibliography of Thomas Gray. By Clark Sutherland Northup. 1917.
2. The Influence of Horace on the Chief English Poets of the Nineteenth
Century. By Mary Rebecca Thayer. 1916.
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3. The Dramatic Records of Sir Henry Herbert, Master of the Revels, 1623-
1673. Edited by Joseph Quincy Adams, jr. 1917.

4. A Geographical Dictionary of Milton. By Allan H. Gilbert. 1919.

5. Italian Social Customs of the Sixteenth Century and Their Influence on
the Literature of Europe. By Thomas Frederick Crane. 1920.

Candidates for an advanced degree may take their major subject in litera-
ture or in language. In general, thirty-six hours (i. e., three full years) of college
English are required before a student may enter upon candidacy for an advanced
degree. Work in philosophy, history, and languages, ancient and modem,
may, at the discretion of the candidate’s special committee, be counted against
a shortage in undergraduate English. Training in the Greek and Latin literatures
is especially desirable as a preparation for graduate work in English. All candi-
dates must complete a satisfactory amount of work in Old English; must have
a general knowledge of English literature and English history; and must accom-
plish satisfactory work in research. Candidates for the Master’s degree must
have sufficient knowledge of French or German to make use of scholarly works
in one of those languages, and candidates for the Doctor’s degree must have a
similar knowledge of both French and German, and a reading knowledge of Latin.

Introductory Course; English Poetry and Prose; Nineteenth-Century Prose;
Advanced Composition; Teachers’ Course; Play Writing; Nineteenth-Century
Poetry; Greek and Latin Classics in Translation; Eighteenth-Century Poetry;
Eighteenth-Century Prose; American Litetature; Poetry and Versification.

Old English; Beowulf. Assistant Professor M onroe.

Early English Literary Types. Professor Cooper.

Chaucer and his Contemporaries. Professor Strunk.

Shakespeare. Professor Strunk.

Shakespearean Tragedy. Professor Adams.

The English Drama to 1642. Professor Adams.

[Dante in English. Professor Cooper.] Not given in 1920-1921.

Victorian Literature. Professor Northup.

Methods and Materials in the Study of English. Professor Cooper.

Chaucer. Professor Cooper.

Dramatic Structure. Professor Sampson.

Non-dramatic Elizabethan Literature. Professor Adams.

The Arthurian Legends. Professor Northup.

Pastoral Poetry. Assistant Professor Broughton.

Principles of Literary Criticism. Professor Cooper.

Relations of English and American Literature. Professor Prescott.

In addition to directing research beyond the limits of the courses listed above,
the members of the instructing staff will supervise original work, either in semi-
naries or by individual conferences, in the fields here noted:

Wordsworth and his Contemporaries. Assistant Professor Broughton.

Early Middle English; Layamon’s Brut. Assistant Professor Monroe.

The English Language; selected topics. Assistant Professor Monroe.

Elizabethan Literature. Professor Adams.

Milton and Spenser. Professor Strunk.
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The Comparative Study of Literature. Professor Cooper.
Middle English Literature. Professor Northup.
American Literature. Professor Prescott.

English Philology. Professor Strunk.

Theory of the Drama. Professor Sampson.

PUBLIC SPEAKING

Professors: J. A. Winans; G. B. Muchmore; A M. Drummond; E. L. Hunt.

Graduate students may choose Public Speaking as a minor or as a major
subject for the Master’s degree, or as a minor subject for the Doctorate. Studies
may be undertaken in the principles of public speaking, in its psychology and its
pedagogy, or in the literature and history of the subject.

Proficiency in English composition and in public speech will be presupposed.
Graduate students should also have had training in psychology, literature, and
history. Courses in logic and argumentation will prove helpful.

Public Speaking (Elementary); Voice Training; Oral Reading; Argumenta-
tion.

Advanced Public Speaking. Professor Winans.

Seminary. Professor Winans and members of the staff.

PHILOSOPHY AND PSYCHOLOGY

The subjects of philosophy and psychology are grouped in The Susan Linn
Sage School of Philosophy. This school owes its existence to the generosity
of the late Henry W. Sage, who, in addition to endowing the Susan Linn Sage
philosophical professorship, made a further gift of $200,000, for the purpose of
providing permanently at Cornell University for philosophical instruction and
investigation of the most varied kind and of the highest order. The endowments
of the School of Philosophy enable it to secure whatever material facilities are
required for the successful prosecution of philosophical studies and research. The
more important philosophical and psychological journals, American and foreign,
are received by the Library, which is also well equipped with philosophical and
psychological works, and is particularly rich in literature relating to Plato, Spinoza,
and Kant.

The larger part of the work of the Sage School is adapted to the needs of
graduates of this and other institutions who are preparing themselves to be
teachers or investigators in philosophy and in allied fields of study. A student
who has made a special study of philosophy during his junior and senior years
may still take a graduate course of three years’ work with history of philosophy,
logic and metaphysics, ethics or psychology, as his major subject For the
encouragement of higher studies and research in every branch represented by the
School of Philosophy, there have been established three fellowships of the annual
value of $400 each, and six scholarships of the annual value of $200 each. Holders
of fellowships and graduate scholarships are also exempt from the payment of
tuition. Of these, one fellowship and one scholarship are regularly assigned to
psychology. Applicants for fellowships and scholarships should therefore state
definitely whether their major subject will be in one of the several branches of
philosophy or in psychology.
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The school is devoted to the free and unhampered investigation of truth
in regard to all those questions of human inquiry which are embraced by logic,
metaphysics, psychology, ethics, aesthetics, and the history and philosophy of
religion. In the courses of instruction are represented the chief branches and
problems of philosophy. Work devoted to the thesis for the doctorate is intended
to secure the maximum of specialized training and the power of independent
inquiry and statement of results. In all divisions of philosophy particular stress
is laid upon the historical study of philosophical ideas as the best means of securing
a comprehensive grasp of fundamental problems and values.

Philosophy

Professors: J. E. Creighton, Logic and Metaphysics; Frank Thilly, Philoso-
phy; W. A. Hammond, Ancient and Medieval Philosophy and Aesthetics;
Ernest Albee, Philosophy.

Instructor: Dr. E. T. Paine, Philosophy.

The philosophical seminary room in the University Library is provided with
complete sets of the leading philosophical journals, lexicons, and other books of
reference, and the more important works in the several branches of philosophy
and psychology. The current numbers of the philosophical journals are also to
be found in the room. Liberal provision is made for the constant growth of this
special library.

The Philosophical Review, established by the University, is a bi-monthly
journal devoted to the interests of philosophy, embracing under that title logic,
metaphysics, ethics, psychology, aesthetics, and philosophy of religion.  Although
supported by private endowment, it is not the organ of any institution or of
any philosophical school, but by the terms of the subsidy is an absolutely free
organ of contemporary philosophy. Graduate students assist by contributing
summaries of periodical literature for publication in the Review, and are thus
kept in close touch with the results of recent investigations in their several depart-
ments of work. In addition to this, graduate students have from time to time
contributed original articles to the pages of the Review.

Under the title of Cornell Studies in Philosophy, a series of monograph studies
is published from time to time as representative of the work done by graduate
students in philosophy. These monographs are issued under the editorial super-
vision of the professors of philosophy, and consist mainly of Studies undertaken
originally as dissertations for the doctorate. The series furnishes also a channel
for the publication of research other than that of the thesis. Eleven monographs
have been issued in the series.

A full description of the courses given by the Department of Philosophy
will be found in the Announcement of the College of Arts and Sciences. While
any of these courses may be utilized by graduates, attendance at lectures is to
be regarded only as an aid to the independent development on the part of the
student of critical scholarship and methods of investigation.

Problems of Philosophy; Logic; Fine Arts; Ethics; Moral Ideas and
Practice; Renaissance; Philosophical Ideas in Nineteenth Century Literature;
Theory of Evolution; History and Philosophy of Religion.

History of Philosophy. Professor C reighton.

Rapid Reading of German Philosophy. Professor Hammond.
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History of Ancient and Medieval Philosophy. Professor Hammond.

Types of Metaphysical Theory. Professor Creighton.

Philosophical Applications and Results. Professor C reighton.

History of Ethics, Ancient, Medieval, and Renaissance. Professor Hammond.

History of Modem Ethics. Professor Albee.

Social and Political Ethics. Professor Thilly.

The Ethics of Utilitarianism. Professor T hilly.

Modem ldealistic Theories of Ethics. Professor Thilly.

The Republic of Plato, Greek text. Professor Hammond.

Aristotle’s Ethics, Greek text. Professor Hammond.

Thomas Aquinas. Professor Hammond.

Empiricism and Rationalism in the Seventeenth and Eighteenth Centuries.
Professor Albee.

The Critical Philosophy of Kant. Professor Albee.

Early Rationalism: Spinoza and Leibniz. Professor Albee.

German Pessimism, with special reference to Schopenhauer. Professor Albee.

Problems and Methods in Recent Philosophy. Professor Albee.

Logical Theory: A study of Bradley, Bosanquet, Dewey, and others. Pro-
fessor Albee.

Fundamental Ethical Concepts. Professor T hilly.

Seminary in Ethics. Professor T hilly.

Seminary in Logic and Metaphysics. Professor Creighton.

Seminary in Ancient and Medieval Philosophy. Professor Hammond.

Seminary in Aesthetics. Professor Hammond.

Psychology

Professors: E. B. Titchener; H. P. Weld.
Instructors: K. M. Dallenbach; L. B. Hoisington.

The research department of the psychological laboratory in Morrill Hall
contains fifteen rooms, two of which are used as the private laboratories of the
officers of instruction, one as a seminary room, and one as a workshop; the
remainder are at the disposal of students for advanced work. The experimental
rooms are furnished, as required, with air, gas, water, and the direct and alternat-
ing electric current; they are also connected by an elaborate wiring system, so
that two or more rooms may be employed together in a single investigation.
There are two dark chambers. The workshop is adequately equipped. The
laboratory possesses standard instruments of precision for all the principal
modes of experiment upon human consciousness, and is especially rich on the side
of acoustics. Materials are available, or can be supplied, for the study of certain
problems in comparative psychology. The equipment is undergoing continual
improvement, and special apparatus required for research is at once constructed
or procured. The results of investigations pursued in the laboratory are pub-
lished in the American Journal of Psychology.

Graduate students further have the use of the unusually complete sets of
demonstrational and teaching apparatus contained in the demonstrational
laboratory (Goldwin Smith Hall) and the undergraduate laboratory (Morrill
Hall).
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Elementary Psychology. Professor Titchener, Dr. Dallenbach, and Mr.
Hoisington.

Experimental Psychology, Qualitative and Quantitative. Professor Weld,
Dr. Dallenbach, and Mr. Hoisington.

Systematic Psychology: Perception, ldea. Professor Weld.

Systematic Psychology: Memory, Imagination, and Thought; Emotion
and Volition. Professor Weld, Dr. Dallenbach, and Mr. Hoisington.

Reading of German Psychology. Dr. Dallenbach.

Reading of French Psychology. Mr. Hoisington.

Apparatus and Methods: Technique of the Laboratory. Dr. Dallenbach.

Psychological Problems, Historical and Experimental. Professor Weld, Dr.
Dallenbach, and Mr. Hoisington.

Research Laboratory. Professor Titchener.

EDUCATION
Professor: R. M. Ogden.

Instructor: S. Wakeman.

The educational museum contains collections illustrating the work done in
various school grades, statistical charts, a full assortment of textbooks for Ameri-
can and German schools, including a relatively complete collection of the texts
used for industrial training in the German continuation schools, an extensive high
school and college exhibit of the raw materials of commerce, a kindergarten
and a Montessori exhibit, and other appropriate material.

The educational laboratory has a collection of apparatus for demonstration,
and of instruments of precision for research in connection with school hygiene,
the experimental study of school children (with special reference to the conduct of
physical and mental tests), and the psychological phases of education in general.
This equipment is constantly being enlarged and apparatus needed for special
investigations is at once procured.

Graduate students selecting education as their major subject will be expected
to take from one-half to two-thirds of their work in the studies that are funda-
mental to an adequate mastery of educational theory and practice. These fall
naturally into two groups, the philosophical and the social. The philosophical
studies include psychology, ethics, and the history of philosophy: the social
studies include political, social, and economic science. All graduate study in
education presupposes familiarity with the history and principles of education
and with educational psychology. Candidates for advanced degrees whose
preparation in this respect is inadequate must make up this deficiency by taking
the appropriate undergraduate courses.

Educational Psychology; Principles of Education; History of Education;
High School Teachers and Teaching.

Philosophy of Education. Professor Ogden.

Experimental Education. Mr. Wakeman.

Mental Tests. Mr. Wakeman.

Experimental Investigation. Professor Ogden and Mr. W akeman.
Reading of German Educational Psychology. Professor Ogden.
Seminary in Education. Professor Ogden.
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HISTORY AND POLITICAL SCIENCE

The subjects of history and political science have been united since 1887 in the
President White School of History and Political Science, which bears the name
of the first president of the University in especial recognition of the gift of his
valuable collection of historical literature to the University Library.

The aims of the President White School are threefold: first, the advancement
of knowledge by investigation and publication in the fields of history, economics,
politics, jurisprudence, and social science; second, the training of scholars and
teachers in these departments of study; third, the training of men and women
for the public service, for business, and for professions such as law, journalism,
and philanthropy.

The School issues the Cornell Studies in History and Political Science, of
which five volumes have appeared.

1. Money and Credit Instruments in their Relation to General Prices. By
Edwin Walter Kemmerer, Ph.D., now Professor in Princeton University. First
edition, 1907. Second edition, 1909.

2. Sargon of Assyria. By Albert Ten Eyck Olmstead, Ph.D., now Professor
of History in the University of Illinois. 1908.

3. The Judicial Work of the Comptroller of the Treasury. By Willard E.
Hotchkiss, Ph.D., now Dean of the School of Commerce, Northwestern Univer-
sity. 1910.

4. Social Insurance: an Economic Analysis. By Robert Morse Woodbury,
Ph.D., now Assistant Professor of Economics in the University of Kansas. 1917.

5. The Liberal Republican Movement. By Earle Dudley Ross, Ph.D.,
now Professor of History in Illinois Wesleyan University. 1919.

HISTORY

Professors; G. L. Burr, Medieval History; Nathaniel Schmidt, Oriental
History; C. H. Hu11,American History; J. P. Bretz, American History;
Carl Becker, Modern European History; W. L. Westermann, Ancient
History; A. H. Sweet, English History.

A graduate student in history should have a sufficient knowledge of general
history and of geography. He should be able to speak and write good English.
He should have a reading knowledge of French, of German, and of any other
language necessary for the thorough study of his special subject. For work in
Medieval History he would much need a knowledge of Latin, and for Ancient
History both Latin and Greek. It is highly desirable that he should have had the
necessary linguistic training as an undergraduate; but deficiencies in this respect
may sometimes be made up after entering upon graduate work.

The University Library contains some ninety or a hundred thousand volumes
dealing with history. In large part these are to be found in the room known as
the White Historical Library. Graduate students have immediate access to this
rich group of books, which, with its many special collections, offers every facility
for training in the methods of minute and exhaustive research. The historical
seminary rooms in the library building are amply furnished with atlases, cyclope-
dias, dictionaries, bibliographies, and other useful works of reference, and afford
easy access to the shelves of the Library proper.
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It has been from the outset the policy of the University, while providing
adequately for the symmetrical growth of the Library, to acquire the richer private
collections of books which eminent scholars have through a lifetime of study built
up as their tools of research. Thus, for the study of Oriental History, Cornell has
been endowed with the Eisenlohr Collection on the historyof Egypt, with the
Wason Collection on the history and the Civilization of China, and with that
of President White on the history of Palestine. For the study of the Graeco-
Roman world, it acquired that of Charles Anthon. For the Middle Ages, it has
notable bodies of books on the birth of the Papal state, on the rise of the Carolin-
gian empire, and, in general, on the relations of Church and State. For the
Renaissance, it can boast the unrivaled Fiske Collections on Dante and
Petrarch and the world of their time. For the age of the Reformation, for the
history of superstition and persecution (notably for Inquisition and Index, for the
story of Witchcraft, for the beginnings of the sciences, for the rise of tolerance), it is
equipped with the riches of the President White Library; and for the study of
the French Revolution that library has no equal on this side of the Atlantic, if any-
where outside of France. For the history of America, the University possesses the
library of the historian Jared Sparks, with the May Collection on American
slavery and the Scaife Collection on the Civil War.  Professor Goldwin Smith
enriched it with his working library of English history; it obtained that of Profes-
sor Tuttle on Prussia; from Professor Fiske came one singularly complete on Ice-
land. In a multitude of narrower fields it has been found possible to gather for
the special student materials for exhaustive research. Many of these collections
are endowed with special funds for their increase; and all have been steadily built
up with an eve to the needs of the mature student of history.

Two fellowships and a scholarship are annually awarded to graduate students
of history. The President White Fellowship in Modem European History has a
value of $500. It may be granted as a traveling fellowship. The Fellowship in
American History amounts to $400. The Graduate Scholarship in History
amounts to $200. Holders of fellowships and graduate scholarships are exempt
from the payment of tuition. There are six assistantships in history, which are
filled preferably by the appointment of graduate students.

The teachers and graduate students of history have formed a History Club,
which meets once a month for the reading and discussion of papers on historical
topics and for social intercourse.

Greek History; Roman History.

The Middle Ages (300-1300 A. D.).

Renaissance and Reiormation (1300-1600).

Modem European History (1600-1920, with emphasis on the last century,
especially since 1870).

English History (to 1603; 1603-1920).

American History (to 1815; 1815-1875; since 1875).

Economic History of the United States (1600-1900).

History of Asia; History of Africa. Professor Schmidt. (See under Semitics).

Greek Civilization. Professor Westermann.
Hellenistic-Roman Civilization. Professor Westermann.
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Greek Political Institutions. Professor Westermann.

Roman Political Institutions. Professor Westermann.

Roman Empire of the East (Byzantine Empire). Professor Westermann.

Economic History of Greece and Rome. Professor W estermann.

Seminary in the Ptolemaic and Roman Administration of Egypt. Professor

Westermann.

Life in the Thirteenth Century: from Monk to Friar. Professor Burr.

Life in the Sixteenth Century: from Humanist to Reformer. Professor Burr.

Seminary in Medieval History (Historical Method). Professor Burr.

Canon Law. Professor Burr.

The Rise of Tolerance. Professor Burr.

The French Revolution and Napoleon. Professor Becker.

Seminary in Modern European History. During 1920-1921 the seminary
will be devoted either to the intellectual movement of the eighteenth century
or to the French Revolution.

English Constitutional History to the Sixteenth Century. Assistant Professor

Sweet.

English History during the Tudor Period. Assistant Professor Sweet.

Canon Law. Professor Burr.

English History during the Stuart Period. Assistant Professor Sweet.

Constitutional History of the Colonies and States to 1780. Professor Hull.

Foreign Relations of the United States in the First Century. Professor Hull.

Constitutional History of the United States since i860. Professor Bretz.

The Settlement of the Middle West. Professor Bretz.

History of the United States, 1860-1865. Professor Bretz.

Seminary in American History. Professor Hull.

The History of Civilization. The Faculty of History.

The Sciences Auxiliary to History (their aims, methods, literatures, and use to

history). Professor Burr.

Historical Geography. Professor Burr.

Paleography and Diplomatics. Professor Burr.

Historical Method (the nature, scope, materials, and method of history).

Professor Burr.
The Teaching of History. Professor Burr, with aid from his colleagues.
Introduction to the Literature of History (a general survey, period by period,
of the sources and literature of history). Professors Schmidt, Wester-
mann, Burr, Becker, Hull, and Bretz.

POLITICAL SCIENCE

Professors; W. F. Willcox, Economics and Statistics; A. A. Y oung, Economics
and Finance; S. P. Orth, Politics; H. J. Davenport, Economics; G. N.
Lauman, Rural Economy; Donald English, Accounting; R. S. Saby,
Politics; A. P. Usher, Economics. *

Instructor: H. Hilmer.

A student in economics should have as a preparation for graduate study at
least the equivalent of elementary courses in economics, economic history, politics,
and social science. If he has not this preparation, he should take such elementary
courses as early as possible; he will not ordinarily be allowed_to present this
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preliminary work as partial fulfilment of the requirement for a major or minor in
any branch of political science.

The work in political science in the President White School of History and
Political Science falls into five divisions: economic theory, finance, social
science and statistics, accounting, politics. These divisions aim to bring their
work into close relationship with social, political, and business life. The members
of the Faculty seek to keep in touch with the practical as well as with the purely
scientific aspects of the problems treated, and have among their interests the
preparation of students fcr positions in business and in public service.

In economic theory, a graduate course is offered in value and distribution,
which is designed to familiarize the student with the main currents of contem-
porary economic thought. For undergraduates and graduates, courses are offered
covering the principles of economics and the general theory of taxation.

In finance, a research course is offered to graduate students which is designed
to afford training in the appropriate methods of investigation and to give familiar-
ity with the fundamental sources of information. Other courses in this field
open to graduates cover the more important economic aspects of both public
and private finance.

In social science and statistics, advanced work is offered mainly in statistics,
but to some degree also in the less definite field of social science. The statistical
method has been found of special service both in developing a scientific and judi-
cial attitude and in bringing out many facts about social life not discoverable in
any other way.

Advanced work in accounting is offered in the field of accounting theory,
and students are offered an opportunity to investigate the practical accounting
probhms of a particular business.

The courses in politics are designed to familiarize the student with the struc-
ture and functions of government— state, national, and municipal. In the
advanced courses, special problems are studied. In the course in research each
student is allowed to follow up an investigation of the sources of some particular
subject. Students desiring to specialize in Politics should take, as a foundation,
the courses on American Political Institutions and Comparative Politics. Courses
on Business Law, and on Government Control of Industry cannot be regarded as
constituting graduate work.

This group uses two laboratories and several class rooms in proximity to
each other and to the four division offices and one general office, an arrangement
which has greatly facilitated intercourse between teachers and graduate students
as well as among graduate students themselves. In the political science seminary
room at the University Library, and in the various offices and laboratories occu-
pied by these departments, numerous publications in politics and in economics
are accessible to advanced students. The laboratories for classes in statistics
and finance are supplied with standard and current books dealing with these
subjects and with various mechanical devices for simple statistical processes
and for securing a graphic and effective presentation of results.

In the closely related subject of rural economy or agricultural economics,
courses are offered dealing with the general economic and social problems of the
open country arising from the growing complexity and intensity of agriculture
and its relation with commerce, manufacturing, and transportation.
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Several teaching assistantships yielding $500; three fellowships,two yielding
$400 and tuition, and one yielding $500 and tuition, and several assistantships,
each yielding $250, are filled each spring.

Elementary Social Science. Professor Willcox.

Political Institutions. Professor Orth and Assistant Professor Saby.

Comparative Politics. Professor Orth and Assistant Professor Saby.

Elements of Accounting. Professor E nglish.

General Industrial History. Assistant Professor Usher.

Demography or Population Statistics. Professor Willcox.

Economic and Industrial Statistics. Professor Willcox.

Corporation Finance. Professor Y oung.

Monopoly and Competition. Professor Y oung.

Money and Banking. Professor Y oung.

State Administration. Professor Orth.

Elements of Business Law. Professor Orth.

The American Party System. Professor Orth.

Constitutional Government. Professor Orth.

Principles of Economics. Professor Davenport.

Public Revenues. Professor Davenport.

Principles of Accounting. Professor English.

Municipal Administration. Assistant Professor Saby.

Municipal Problems. Assistant Professor Saby.

History of Political Thought. Assistant Professor Saby.

Modern Political Thought. Assistant Professor Saby.

The Nature of the State. Assistant Professor Saby.

Social and Industrial Problems of the 19th Century in England. Assistant
Professor Usher.

Commercial Policy and Imperialism. Assistant Professor Usher.

The History of Price Making and the Growth of Produce Exchanges. Assist-
ant Professor Usher.

Research in Statistics. Professor Willcox.

Mathematical Economics. Professor Y oung.

Research in Finance. Professor Y oung.

Seminary in Political Science and Public Law. Professor Orth.

Research in Accounting. Professor E nglish.

Research in Politics. Professor Orth.

Government Control of Industry. Professor Orth.

Value and Distribution. Professor Davenport.

Accounting Problems. Professor E nglish.

Cost Accounting. Professor English.

Selected Problems in Economic History. Assistant Professor Usher.

General Seminary. Attended by all teachers in political science and all
graduate students with majors in that field.

Rural Economy. Professor Lauman. See Rural Economy (page 56) and also
in the Announcement of the College of Agriculture.

Industrial Organization. Professor Kimball. See Announcement of Sibley
College.
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MATHEMATICS

Professors: James McMahon; J. H. Tanner; J. I. Hutchinson; Virgil
Snyder; F. R. Sharpe; W. B. Carver; Arthur Ranum; D. C. Gilles-
pie; W. A. Hurwitz; C. F. Craig; F. W. Owens.

Instructors: F. W. Reed; A. D. Campbell; V. L. Grove; H. S. Vandiver;

G. M. Robison; Mrs. H. B. Owens.

The graduate work provides instruction in the principal branches of mathe-
matics and furnishes preparation and material for independent investigation.
Only a portion of the whole field can be covered by the courses given in a single
year. The courses are changed, therefore, from year to year in order to meet the
needs of the students.

In addition to the regular instruction, individual guidance and advice are
offered to any student who wishes to follow a particular line of inquiry.

The equipment consists of a collection of about three hundred surfaces, includ-
ing the various forms of the cyclides, the Kummer surface, the surface of centers,
and minimum surfaces; plaster models illustrating positive, negative, and
parabolic curvature, and constant measure of curvature; plaster models illustrat-
ing the theory of functions, among them models of simply and multiply connected
surfaces, and of several forms of Riemann’s surfaces, and models representing the
real parts of algebraic, exponential, logarithmic, and elliptic functions; wooden
and glass models of crystals and polyhedra; wire and thread models of twisted
curves and ruled surfaces, and skeleton frames for minimum surfaces.

The University Library has a large collection of books on pure and applied
mathematics, including collected works of mathematicians, complete sets of all
the important mathematical journals, transactions and other publications of
scientific societies, and doctoral theses from the leading American and European
universities.

The Oliver Mathematical Club, composed of teachers and advanced students,
meets weekly, and has for its object the systematic presentation by the members
of some specified mathematical theory of recent development, and of reports on
noteworthy articles in current journals and on results of special reading and
investigation.

For 1920-21: Solid Geometry; Advanced Algebra; Trigonometry; Analytic
Geometry; Differential Calculus; Integral Calculus; Elementary Course in

Advanced Mathematics.

Probabilities. Professor McMahon.
Actuarial Science. Professor McMahon.

Mathematics Ol Finance. Professor Tanner.

Algebraic Geometry. Professor Snyder.

Electro-magnetic Theory and Vector Analysis. Professor Sharpe.
Metric Geometry. Professor Carver.

Non-euclidean Geometry. Professor Ranum.

Elementary Differential Equations. Professor Gillespie.
Differential Equations of Physics. Professor Hurwitz.
Functions of a Complex Variable. Professor Craig.

Advanced Calculus. Professor Owens.

Celestial Mechanics. Dr. Reed.
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Projective Geometry. Mrs. Owens.
Modem Higher Algebra. Mr. Vandiver.
Infinite Series. Dr. Robison.

Advanced Analytic Geometry.

Several other courses may be offered by members of the instructing staff.

Students who take mathematics as a major subject for an advanced degree
must have completed previously the equivalent of the elementary course in
analytic geometry and calculus, and some further study in at least one some-
what more advanced subject, as for example, differential equations, advanced
calculus, modem algebra, or projective or analytic geometry.

PHYSICS

Professors Emeritus: George S. Moler; Edward L. Nichols.

Professors: Frederick Bedell; C. C. Bidwell; Ernest Blaker; R. C.
Gibbs; H. E. Howe; E. H. Kennard; Ernest Merritt; C. C. Mur-
dock; F. K. Richtmyer; J. S. Shearer; J. E. Trevor.

Instructors: P. L. Bayley; J. A. Becker; Y. R. Chao; J. R. Collins; L. F.
Curtiss; G. E. Grantham; R. M. Holmes; J. M. Hyatt; Mrs. J. M.
Hyatt; J. R. Jenness; E. F. Ling; R. E. Loving; C. Moon; P. A.
Northrop; R. C. Rodgers; Miss Mildred Severance; E. P. T. Tyn-
dall.

Opportunities are offered for study and investigation in the various branches
of the science, both theoretical and experimental. Some of these opportunities
are indicated in the following statement; more complete information can be
obtained by those interested by correspondence addressed to the Department of
Physics or to individual members of the staff.

The facilities for radiometric and spectrophotometric work, for the investiga-
tion of the properties of matter throughout a very wide range of temperatures,
for the study of Roentgen rays and allied phenomena, in electricity, especially
for the study of alternating current phenomena, in the application of photographic
methods to problems in experimental physics, etc., are exceptionally good.

About forty rooms in Rockefeller Hall are set aside for advanced workers.
Research is organized as a distinct division with its own equipment, stock, and
apparatus room, well equipped workshop for the use of graduate students, com-
plete appliances for the production and handling of gases, including generators,
low and high pressure storage tanks, compressors, power driven vacuum pumps,
machinery for the liquefaction of air and other gases, apparatus for the production
of X-Rays, a refrigerating plant, a dynamo laboratory fully equipped with various
sorts of direct and alternating current apparatus, etc. An instrument maker’s
shop is devoted to the construction and repair of apparatus. The services of
two expert mechanicians are always available in connection with this work.

Members of the staff will be especially interested in directing the research
of graduate students in the fields indicated: Professor Bedell, in applied electri-
city, theoretical and experimental, particularly in alternating-current phenomena,
and in aerodynamics; Professor Bidwell, in high temperature measurements;
Professor Gibbs, in absorption spectra and luminescence; Professor Howe, in optics;
Professor Kennard, in theoretical physics and radiation; Professor Merritt, in
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experimental physics, particularly in electricity and magnetism and problems
connected with luminescence; Professor Murdock, in light and electricity; Pro-
fessor Richtmyer, in photometry, illumination, and photo-electricity; Professor
Trevor, in the theory of thermodynamics.

Several members of the staff will be in residence during the summer of 1920
for the purpose of consultation with investigators desiring to avail themselves of
the facilities of the laboratory.

Students desiring to undertake graduate work as candidates for a degree
should have completed at least two years of undergraduate work in physics, i. e.,
the equivalent of course 12 (Physics) and its prerequisites. See the Announce-
ment of the College of Arts and Sciences, where also is given further information
in regard to the advanced courses listed below.

Introductory, Courses

First Year Physics (experimental lectures, class work, laboratory); Second
Year Physics (class work, laboratory); Electrical Measurements; Photometry
and Illumination; Practical Photography; X-Ray Photography; Physics for
Teachers.

Advanced Courses

[Heat. Professor Bidwell.]

Light. Professor Blaker.

[Electricity and Magnetism. Professor Blaker.]

Properties of Matter. Professor Murdock.

Wave Motion and Sound. Professor M urdock.

Advanced Laboratory Practice. Professors Blaker and M urdock.
Theory of Measurements. Professor M urdock.

Photometry and Spectrophotometry. Professor Richtmyer.

High Temperature Measurements. Professor Bidwell.
Alternating Currents. Professor Bedell.

Electrical Laboratory. Professor Bedell.

Aerodynamics and the Mechanics of Flight. Professor Bedell.
Conduction in Gases. Professor Merritt.

[Electric Waves and Oscillations. Professor Merritt.]
[Spectroscopy and Luminescence. Professor Gibbs.]

X-Ray Photography. Professor Shearer.

Advanced X-Ray Laboratory. Professor Shearer.

Radioactivity and Allied Phenomena. Professor Shearer.
Physical Optics. Professor Howe.

Physics Seminary. Professor Merritt.

Junior Physics Seminary. Professors Richtmyer and Murdock.
[Theoretical Physics, Mechanics and Thermodynamics. Professor K ennard.]
Theoretical Physics, Electricity and Magnetism. Professor Kennard.
Thermodynamics. Professor T revor.

Introduction to Modern Physical Theories. Professor Richtmyer.

Other courses may be offered according to circumstances. Courses in brackets
will probably not be given in 1920-1921.



CHEMISTRY 37

CHEMISTRY

Professors: L. M. Dennis, Inorganic Chemistry; W. R. Orndorff, Organic
and Physiological Chemistry; W. D. Bancroft, Physical Chemistry; E. M.
Chamot, Chemical Microscopy and Sanitary Chemistry; G. W. Cava-
naugh, Agricultural Chemistry; A. W. Browne, Inorganic and Analytical
Chemistry; L. J. Cross, Agricultural Chemistry; T. R. Briggs, Physical
Chemistry; F. E. Rice, Agricultural Chemistry.

Instructors: A. J. Rider; S. D. Jackson; M. Nichols; F. R. Georgia;
J. Papish; A. E. McKinney.

A graduate student who desires to take either a major or a minor subject in
chemistry may select any one of the following seven branches: inorganic chemis-
try, analytical chemistry, organic chemistry, physical chemistry, sanitary chem-
istry, chemical microscopy, agricultural chemistry. Under the present procedure,
both the major subject and the one minor subject required for the degree of
Master of Arts, and the major subject and the two minor subjects required
for the degree of Doctor of Philosophy may be selected from the seven divisions
mentioned above; but it is desirable that candidates for the degree of Doctor of
Philosophy select at least one minor subject outside of chemistry.

A graduate student who desires to take a minor subject in chemistry with
some subject other than chemistry as the major subject, will be required to offer
introductory inorganic chemistry and elementary qualitative and quantitative
analysis as preliminary to his graduate work. The work upon his minor subject
in chemistry may be taken in any branch of the subject that he is qualified to
pursue, and may comprise advanced courses selected from the subjoined list, with
the approval of his special committee.

Candidates for the degree of Master of Arts, or that of Doctor of Philosophy,
with the major subject in chemistry will be expected to have a reading knowledge
of French and German, and will be required to offer as preliminary to their
graduate work in chemistry the following subjects: introductory inorganic
chemistry, elementary qualitative and quantitative analysis, advanced quantita-
tive analysis, and elementary opticochemical methods, gas analysis, organic
chemistry, chemical microscopy, and physical chemistry. Courses in these
subjects, if taken in another university, will be accepted if they are substantially
equivalent to the courses offered at Cornell. Graduate students entering from
other universities may take during their residence for the advanced degree such
of the above courses as they have not already pursued. If a graduate student
lacks at entrance several of these preliminary courses, more than the minimum
period of residence may be necessary. More advanced courses may be elected
from the appended list with the approval of a candidate’s special committee.

The equipment of the Department of Chemistry for the instruction of the
graduate as well as the undergraduate student is unusually complete and there
are excellent opportunities for research in each of the various linesot instruction.

Inorganic Chemistry

Introductory Inorganic Chemistry; Qualitative and Quantitative Analysis.
Advanced Inorganic Chemistry. Lectures and laboratory. Professors
Dennis and Browne, and Mr. Papish.
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Selected Topics in Advanced Inorganic Chemistry. Lectures. Professor
Browne and Mr. McKinney.

Analytical Chemistry

Advanced Quantitative Analysis. Lectures and laboratory. Mr. Nichols.
Electrochemical Analysis. Laboratory. Mr. Nichols.

Opticochemical Methods. Lectures and Laboratory. Mr. Parish.
Advanced Opticochemical Methods. Laboratory. Mr. Papish.

Gas Analysis. Lectures and laboratory. Mr. Nichols.

Advanced Gas Analysis. Laboratory. Mr. Nichols.

Organic Chemistry

Organic Chemistry. Lectures and laboratory. Professor Orndorff and
Mr. Jackson.

Special Chapters in Organic Chemistry. Lectures. Professor Orndorff.

Advanced Organic Chemistry. Laboratory. Professor Orndorff and Mr.
Jackson.

The Coal Tar Dyestuffs. Lectures and laboratory. Professor Orndorff
and Mr. Jackson.

Stereochemistry. Lectures. Professor Orndorff.

Organic Analysis. Laboratory. Professor Orndorff and Mr. Jackson.

Physical Chemistry
Physical Chemistry. Lectures and laboratory. Assistant Professor Briggs.
Advanced Physical Chemistry. Lectures. Professor Bancroft.
Applied Colloid Chemistry. Lectures. Professor Bancroft.
Theoretical Electrochemistry. Lectures. Professor Bancroft.
Applied Electrochemistry. Lectures and laboratory. Assistant Professor
Briggs.
Advanced Physical Chemistry. Laboratory. Professor Bancroft and
Assistant Professor Briggs.
Advanced Electrochemistry. Laboratory. Professor Bancroft and Assist-
ant Professor Briggs.
Sanitary Chemistry
Sanitary Chemistry. Lectures and laboratory. Mr. Georgia.
Advanced Sanitary Chemistry. Lectures and laboratory. Mr. Georgia.
Special Topics in Sanitary Chemistry. Lectures. Mr. Georgia.

Chemical Microscopy
Chemical Microscopy. Lectures, laboratory, and demonstrations. Professor
Chamot.
Advanced Chemical Microscopy. Laboratory. Professor Chamot.
Microscopy of Commercial Alloys. Laboratory. Professor Chamot.
Microscopy of Foods and Beverages. Laboratory. Professor Chamot.

Agricultural Chemistry

Agricultural Chemistry. General elementary course. Lectures, recitations,
and laboratory. Professors Cavanaugh and C ross, and Assistant Professor

Rice.



GEOLOGY 39

Soils, Fertilizers, and Insecticides. Elementary and advanced courses.
Lectures and laboratory. Professors Cavanaugh and C ross, and Assistant
Professor Rice. *

Foods, Human and Animal. Elementary and advanced courses. Lectures
and laboratory. Professors Cavanaugh and Cross, and Assistant Pro-
fessor Rice.

Household Chemistry. Lectures and laboratory. Professor Cross and
Assistant Professor Rice.

Selected Topics in Advanced Agricultural Chemistry. Professors Cavanaugh
and Cross, and Assistant Professor Rice.

GEOLOGY

Under the general title of geology are included dynamic geology, physical
geography, mineralogy, crystallography, petrography, paleontology and strati-
graphic geology, economic geology.

Professors: Heinrich Ries, Dynamic and Economic Geology; G. D. Harris,
'Paleontology and Stratigraphic Geology; A. C. Gitl, Mineralogy and
Petrography; 0. D. von Engeln, Physical Geography.

Instructors: E. D. Eiston; W. C. Bowen; D. D. Smythe; L. G. Weeks;
D. E. Lounsbery.

General statement. Graduate work in Geology may include in addition to
work done in Ithaca, the opportunity of spending part of the time in investigation
under approved direction in the field away from Ithaca.

The University Library has a most extensive collection of private publications,
magazines, and geological society transactions, as well as files of North American,
European, and other Geological Survey reports. In the Geological Department
there is the entire library of the late Professor H. S. Williams, which is especially
rich in reprints.

Special rooms are also available for graduate students for carrying on research
work.

The department is provided with apparatus for different kinds of photo-
graphic work, and for polishing and sectioning ores, minerals, and rocks.

A seismograph station is located in McGraw Hall.

Dynamic Geology. No special graduate courses are offered in this branch,
advanced work either in the field or laboratory being adjusted to the needs of the
individual student. One taking a major in this branch of geology, should first
have had at least elementary work in the other branches represented in the
department.

Physical Geography. The region around Ithaca affords exceptionally ex-
cellent and varied illustrations of physiography and glaciology. For many
years the teachers and advanced students of physical geography have been
engaged in an investigation of the local field problems, and there is further oppor-
tunity of this kind. There are also excellent facilities for indoor work. The main
laboratory is well equipped with topographic maps and photographs; the collec-
tion of relief models is notably complete, and there is an experimental laboratory
with apparatus and facilities for carrying on a variety of experiments in the
development of land forms, etc.
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For admission to the advanced courses, it is required that the student have a
working knowledge of the fundamental principles of the subject and have com-
pleted some reading other than textbooks. The advanced courses are intended to
contribute to the training of students for positions in the better grade of secondary
and normal schools, in colleges and universities, in the national geological survey,
in exploring expeditions, and to afford preparation for research.

A candidate for an advanced degree whose major subject is in physical geogra-
phy should have completed, during his undergraduate training, elementary univer-
sity study in physics (including an advanced course in heat), chemistry, mathe-
matics, and economics, in addition to introductory courses in physical geography
and geology.

Mineralogy, Crystallography, and Petrography. The laboratory equipment
is relatively good as regards petrographic microscopes, apparatus for chemical
and physical investigations of rocks, and apparatus for special crystallographic
determinations. There are also collections of rocks and study collections of
minerals. The largest of the latter include the Benjamin Silliman, jr., collection.

Special graduate courses in this division are not offered, but advanced work
is adapted to the needs of the individual. Two of the elementary courses are,
however, so dependent on a rather advanced knowledge of physics or of chemistry7,
or of both, that they are to be considered as requiring the maturity of graduates,
although open also to undergraduates with sufficient preparation. These are the
courses in optical determination of minerals and petrography. For graduate
work in these subjects a student should have chemistry, including quantitative
analysis, and a good knowledge of general physics. For petrography he should
have also not less than a year of general geology.

Paleontology and Stratigraphic Geology. The university is so located that
excellent exposures of Devonian formations are at its very door, and the typical
sections of New York State, which are of fundamental importance in American
paleozoic geology, are within short excursion range. The most important of
these are the Rochester and Niagara gorges, Trenton Falls, and the Helderberg
escarpments, the Chemung Valley, and the coal fields in northern Pennsylvania.
Summer field work has been carried on by boat over a still greater range, extend-
ing to Plattsburg on the north and to the Carolinas on the south, giving the
student at small cost a chance to study a large portion of the geological column at
first hand.

Facilities for those prepared to engage in research in paleontology and strati-
graphic geology are furnished by summer cruises into the Tertiary areas of the
southern states; eleven seasons’ work in Louisiana, together with continuous
work in oil investigations, two seasons in Arkansas, two in Texas, one in Europe;
the results of numerous exchanges; the Newcomb collection (10,000 species) of
recent shells; and the exceptional wealth of conchological literature inthe geologi-
cal and the general library. The years 1919-1922 will be given over largely to
systematic museum work and the publication of our southern Eocene fauna.
The Bulletin of American Paleontology and Palaeontographica Americana, the
only paleontological journals in the country, are published in the department.

Economic Geology. The work in economic geology is designed to familiarize
the student with the origin, occurrence, and distribution of the mineral products
of economic value, and also with the practical application of geological principles.
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The laboratory contains an excellent study collection of economic materials from
the United States, Canada, Mexico, and Europe, including ores, fuels, clays,
abrasives, building stones, etc., most of these representing suites of material
collected by members of the staff of instruction on geological trips. This collection
is supplemented by maps and models.

In addition to the collections, the economic geology laboratory has facilities
for general work and research on economic materials; the equipment for metallo-
graphic work on ores and for clay investigation is excellent.

The work of graduate instruction consists in part of lectures and in part of
special work arranged to suit the needs of the individual student. Students who
are registered for a major subject in economic geology are expected to engage in
research, which should preferably be based on field work.

Excursions may readily be taken to the anthracite region of Pennsylvania
to the iron, slate, cement, and talc region near Easton, Pa.; to the magnetit?
mines of the Adirondacks, etc. Field trips of greater or less length are taken to
some of these localities every year.

Elementary Geology, Elementary Physical Geography; Geography of North
America; Geography of Europe; Elementary Mineralogy; General Lithology;
Crystallography; Blowpipe Determination of Minerals; Historic Geology;
Economic Geology.

Glaciers and Glaciation. Assistant Professor von Engeln and Mr. Louns-
BERY.

Seminary in Physiography. Assistant Professor von Engeln.

Advanced Physiography, experimental and research. Assistant Professor
von Engeln.

Mineralogy. Professor Gill.

Crystal Measurement and Drawing. Professor Gill.

Optical Determination of Minerals. Professor Gill.

Petrography. Professor Gitlr.

Seminary in Mineralogy and Petrography. Professor Gill.

Advanced or Special Work in Mineralogy and Petrography. Professor Gill.

Stratigraphic Geology. Professor Harris.

Paleontology. Professor Harris.

Research and Conference. Professor Harris.

General Economic Geology. Professor Ries.

Clay Investigation. Professor Ries.

Advanced Economic Geology. Professor Ries.

Economic Geology Seminary. Professor Ries.

METEOROLOGY
Professor: W. M. Wilson.

Instructor: R. A. Mordoff.

The weather and climatic factors, in their relation to crop distribution and
production and to engineering, transportation, economic and social problems, are
suitable subjects for graduate study.

The library of the weather Bureau observatory, which is located in Roberts
Hall, contains the meteorological data for such,correlation studies. In addition,
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the library of the U. S. Weather Bureau at Washington, D. C., may be drawn upon
for works of reference under proper restrictions.

A graduate student in meteorology should have completed the elementary
courses in meteorology and climatology, physics, mathematics, geology, and
preferably elementary statistics.

BOTANY

(In the College of Arts and Sciences)
Professor: W. W. Rowlee, --------- .

The laboratories for advanced work and research are well equipped with
apparatus and materials such as microscopes, microtomes, ovens, sterilizers,
thermostats, water baths, cameras for photographic and photomicrographic work,
culture rooms, electric lanterns, etc. The laboratories are directly connected with
well-stocked greenhouses. These contain a large assortment of exotic plants,
which afford material for illustration and comparison, as well as material for
investigation. The greenhouses also afford space for experimental work in plant
physiology and morphology, and for the growing of plants under observation.
There are excellent facilities for field work in the vicinity of the University.

The University Library contains the more important periodicals and complete
sets of journals relating to botanical science, and a large collection of special
works devoted to the various subdivisions of the science, as morphology, em-
bryology, histology, physiology, mycology, and the different systematic sub-
divisions. The works most frequently required for reference are kept in the
departmental library.

The botanical seminaries offer opportunity for keeping in touch with the
current literature cf the subject, and cf dealing with the theoretical and practical
aspects ol the various problems under investigation.

As a prerequisite for graduate work in botany, either as a major or as a minor
subject, the student should have a thorough knowledge of the fundamental
principles of the science. In addition, some prerequisite or supplementary
advanced work in morphology, organography, histology, and taxonomy (accord-
ing to the nature of the subject chosen by the candidate) will be required. When
the candidate has not had the desired advanced work, this may be taken either
as preliminary to the work of his special investigation, or carried on at the same
time as the latter, by registering in such of these courses as the special committee
may determine; but none of the courses indicated will be accepted as meeting the
requirement for either the major or the minor subject.

General Comparative Morphology of Plants; Elementary Plant Physiology;
Special Morphology, Taxonomy, and Ecology of the Higher Plants; Geographi-
cal Botany; Organography and ldentification of the Higher Plants; Taxonomy
and Phylogeny of Angiosperms; Plant Cytology; Comparative Histology of
Plants; Dendrology; Xylology; Comparative Morphology and Embryology;
Mycology; Taxonomy of the Pteridophytes, Bryophytes, and Algae; Research
in Morphology and Embryology; General Taxonomic Survey of the Fungi.

Research in Comparative Morphology, Embryology, and Experimental
Morphology. Professor-------- .

Research in Taxonomy and Phylogeny of the Angiosperms. Professor
Rowlee.
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Research in Comparative Histology and Cytology. Professor Rowlee.
Seminary. Professor Rowlee.

BOTANY AND PLANT PHYSIOLOGY
(In the College of Agriculture)

Professors: K. M. Wiegand; Lewis Knudson; Donald Reddick; A. J.
Eames; L. W. Sharp; J. R. Schramm; 0. F. Curtis.

Instructors: A. R. Bechtel; F. B. Wann; J. M. Brannon; E. F. Artsch-
wager; R.S. Nanz; L. F. Randolph; W. C. Muenscher; W. H. Eyster,
J. J. Grimm.

The laboratories of this department are located in Stone Hall, one of the build-
ings of the College of Agriculture. Those devoted to general botany are supplied
with microscopes, herbarium and preserved material, microtomes, paraffin baths,
and other apparatus and material suitable lor carrying on research work in
taxonomic botany of the higher plants, and in plant histology, cytology and com-
parative morphology. In connection with research work in general botany, the
the very rich flora of Ithaca and vicinity makes the location a particularly desirable
one. Gardens and greenhouses are also available for the growing of experimental
material. The work in plant physiology is conducted in laboratories equipped
with special reference to the demands of advanced instruction and research.
Supplementary laboratory space is provided in two headhouses and two green-
houses of twenty-five by seventy-five feet each, these especially giving additional
accommodations for the experimental work.

The class work in plant physiology is dene in large, well-lighted laboratories
provided with the necessary facilities for the study of the microscopic, the chemical
and the physical aspects of the subject. The necessary microscopic outfits,
lockers, and apparatus required in general physiology are available. Accommo-
dations are made for thirty students in a section.

In a corresponding laboratory excellent facilities and equipment are provided
for research in plant physiology. The department possesses seven incubators,
drying ovens and paraffin oven; all of these are electrically heated and equipped
for temperature control. Recording hygrometers and thermometers, balances,
microtomes, photomicrographic apparatus, and a considerable number of other
important large pieces of apparatus are included. There is also available a
plentiful supply of all small apparatus which may be necessary.

The University Library is weE equipped with special works and periodicals
dealing with all phases of botanical science. A department library in which
are kept books that are in frequent use has been established in connection with
the laboratories.

A seminary in general botany, histology, cytology, and comparative morphol-
ogy is conducted in which recent literature and special phases of botanical science
are taken up for special discussion. The purpose of this seminary is not only to
keep abreast of the literature of the subject, but also to furnish to the student
an opportunity for the discussion of special phases of his own research. All
graduate students except those in plant physiology are required to take part
in this seminary.
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A corresponding seminary in plant physiology offers to graduate students an
opportunity to become familiar with current work in plant physiology and to
consider the relations of this work to agricultural practices. At these meetings
there are also held general conferences and discussions of opinions or methods not
conveniently or appropriately dealt with in the general courses. All graduate
students in plant physiology are required to take part in the work of this seminary,
and to gain experience in presenting the results of their own research, or in
developing opinions respecting the work of others.

As a prerequisite for work in general botany, histology, cytology, and compara-
tive morphology, the student will be expected to have a knowledge of the funda-
mental features of botanical science. A student whose major subject is in this
field will be expected to have had advanced courses in general botany, plant
histology, cytology, and comparative morphology, depending upon the special
field in which his work lies. If the advanced courses have not already been taken
by a student who elects a minor in this department, he will be expected to take
these during his work, and they may count in part toward the work which he offers
for his degree.

In order to pursue graduate work in plant physiology or pathology, students
must have had good scientific preparation. Special training in general biology,
botany, and chemistry is essential. In no case, however, may a graduate student
enter upon topical work or research without the equivalent of twelve hours of
advanced work in courses in the subject. Special training in certain aspects of
horticultural or agronomic work is also recognized .as satisfying a general standard
of scientific preparation.

General Elementary Botany; Forest Botany; Grasses; Weeds and Weed
Seeds; General Plant Physiology.

Histology. Assistant Professor Eames, Dr. Artschwager, and Mr. Ran-
dolph.

Cytology. Assistant Professor Sharp.

Comparative Morphology of Bryophytes, Pteridophytes and Spermatophytes.
Assistant Professor Sharp.

Morphology of the Algae. Professor Schramm.

Research in General Botany, Taxonomy and Physiology of the Algae, Histol-
ogy, Cytology. Professors Wiegand and Schramm, and Assistant Profes-
sors Eames and Sharp.

Seminary in General Botany, Histology, Cytology, and Taxonomy. Assistant
Professor Sharp.

Physiology of Fermentation. Professor K nudson and Assistant Professor
Curtis.

Advanced Plant Physiology. Professor K nudson, and Assistant Professor
Curtis.

Special Chapters in Metabolism. Professor K nudson.

Research in Plant Physiology. Professor K nudson and Assistant Professor
Curtis.

Research in Plant Pathology. Professor Reddick.

Seminary in Plant Physiology. Professor K nudson and Assistant Professor
Curtis.
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PLANT BREEDING

Professors: R. A. Emerson; H. H. Love; C. H. Myers; C. B. Hutchison;
A. C. Fraser; F. P. Bussell.

Instructor: E. G. Anderson.

The laboratories of this department are supplied with calculating machines
necessary for statistical investigations; have the necessary microscopes, micro-
tomes, paraffin ovens, etc., for studies of the histological phases of genetic prob-
lems; and are equipped with cameras and accessories for photographic work.
The departmental library contains the principal books and periodicals dealing
with plant breeding, evolution, and general genetics. The department has
greenhouse room approximating 2000 square feet of floor space, a part of which
is available for the use of graduate students. These houses are divided into
compartments in which can be maintained temperatures suitable for diverse
types of plants, and are equipped with the necessary appliances for the care of
plant cultures on a small scale. A garden near the laboratories affords the neces-
sary room for most of the plant material used by graduate students. For more
extensive plantings, room is provided on one of the University farms.

In order to enter upon graduate work in plant breeding, the student should
have had the equivalent of the following courses: genetics, plant breeding, general
botany, general plant physiology, elementary zoology or biology, introductory
inorganic chemistry, and elementary organic chemistry. In case a student has
not had all these elementary courses, he should take them early in the period of
his graduate study, and since he will not be permitted to present them as partial
fulfilment of the requirements for a major or a minor in plant breeding, he will
ordinarily find it impossible to complete his graduate work in the minimum time.

In addition to the prerequisites listed above, it is desirable that upon entering
his graduate work the student should have had the equivalent of the following
courses: plant taxonomy, plant cytology, advanced plant physiology, plant
pathology, trigonometry, and courses in either farm crops, pomology, floriculture,
or vegetable gardening.

No graduate student may take both a major and a minor or two minors in
this department. All graduate students in plant breeding are expected to take
the courses in biometry and advanced genetics given in this department; to attend
the seminary throughout the entire period of their residence; to carry out satis-
factorily a course of systematic reading; and to complete such other assignments
as may be made in individual cases. In addition to the above, all graduate stu-
dents whose major work is in this department will be required to complete credit-
ably some problem in genetic research. This requirement will ordinarily hold also
for candidates for the doctorate who are taking Plant Breeding as a minor
subject.

Students majoring in plant breeding will ordinarily find it necessary to remain
in Ithaca during the summer, or to make satisfactory arrangements for growing
and studying elsewhere the plant materials used in connection with their research
problems. Since the department has accommodations for only a limited number,
prospective students will find it to their advantage to correspond with a member
of the departmental staff some months prior to entering upon their work.
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Genetics, Plant Breeding.

Biometry. Professor Love.

Advanced Genetics. Professors Hutchison, Fraser, and Mr. Anderson.

Research. Professors Emerson, Love, Myers, Hutchison, and Assistant
Professors Fraser and Bussell.

Seminary. Professors Emerson, Love, Myers, Hutchison, Assistant Pro-
fessors Fraser, Bussell, and Mr. Anderson.

PLANT PATHOLOGY

Professors: H. H. Whetzel; M. F. Barrus; H. M. Fitzpatrick; F. M. Blod-
gett; L. M. Massey; Charles Chupp.

Instructors: Edwina M. Smiley; J. Norma Anderson; H. W. Dye; R. G.

Palmer; C. R. Stevenson.

The laboratories of the department are supplied with a full equipment of
apparatus for teaching and research in this subject, many pieces of apparatus
for use in connection with specialized research problems being available, and addi-
tional equipment may be supplied when the need arises. Greenhouse space,
approximating 2500 square, feet of floor space, furnishes excellent facilities for
experimental work and for the culture of diseased and healthy plants for class
use. These houses are divided into compartments, thus making it possible to
maintain conditions of temperature and moisture suitable for diverse types of
plants and of experimental work. A garden near the laboratories is available
for the use of graduate students. Field laboratories in important crop sections
of the State are maintained through cooperation with growers. These provide
certain graduate students who receive Fellowships (several of which are usu-
ally available each year) with an opportunity for pursuing investigations on a
large scale under the most favorable commercial conditions.

The pathological herbarium includes a local collection of fungi and pathologi-
cal materials, and sets of several of the well known fungous exsiccati. The library
contains most of the important works on plant pathology, mycology, and bac-
teriology, complete sets of the more important journals, many monographs, and
practically all the experiment station literature on these subjects.

Candidates for the doctor’s degree should spend at least one season in the
field in order to come in contact with the practical aspects of control problems.
Students preparing for graduate work in Plant Pathology are urged to obtain a
thorough knowledge of elementary Physics and Chemistry, including Organic
and Physical Chemistry, and of General Botany, Plant Histology, and Plant
Physiology. A reading knowledge of Latin, French, and German is indispensable
in phytopathological research and must be acquired before the beginning of the
second year of graduate work. Candidates for advanced degrees must have
fundamental training in the subjects enumerated above. Opportunity is afforded
for further study in these subjects after entering the graduate school, but a stu-
dent availing himself of this opportunity can not expect to receive a degree in the
minimum amount of time required for residence.

General Plant Pathology; Principles of Plant Disease Control. Professor
Whetzel.
Disease in Plants (Advanced). Assistant Professor Massey.
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Mycology. Assistant Professor Fitzpatrick.
History of Phytopathology. Lecturesand library work. Professor Whetzel,
Research. Professor Whetzel, and Assistant Professors Fitzpatrick,
Blodgett, Massey, and Dr. Burkholder.
Seminary. Members of the staff.

POMOLOGY

Professors: W. H. Chandler;R. W. Rees; A. J. Heinicke; L. H. McDaniels.
Instructor: C. G. Vinson.

In addition to the laboratbry equipment, there is a fifty-acre field laboratory
devoted to commercial and varietal orchards of the different fruits. A special
effort has been made to secure in this collection representative varieties of all
domesticated species.

Each year a large collection of fruit available for graduate use is brought
together at the college. Laboratory equipment is secured as needed for any
student carrying on major or minor work in this field as a candidate for the degree
of Doctor of Philosophy.

Graduates of Cornell University must offer the following courses as prerequi-
sites for graduate work in pomology: botany i and 20, entomology 3, plant path-
ology 1, chemistry 1, and 30 or 32, and pomology 1 and 8. These courses are
outlined in the announcements of the College of Agriculture and of the College of
Arts and Sciences. Graduates from universities other than Cornell must offer
the equivalent of the above prerequisites. In addition, students are required as
a part of their graduate work in pomology to take advanced courses in plant
physiology, unless a minor is chosen in that subject. They are urged, however,
to choose a minor in some phase of botany, particularly plant physiology.

On account of the nature of the work, it is very desirable that graduates study-
ing for the Master’s degree should spend one summer at Ithaca or in the field
investigating their special subject. This is also expected of graduates working
for the Doctor’s degree.

Pomology.

Varieties, Judging.

Packing fruit for market.

Economic Fruits of the World. Professors Heinicke and McDaniels.

Orchard Field Trip. Professors Heinicke and McDaniels.

Experimental Pomology. Professor Chandler and Assistant Professor
Heinicke.

Advanced Laboratory. Professors Heinicke and McDaniels.

Research. Professors Chandler, Rees, Heinicke, and McDaniels.

Seminary. Professors Chandler, Rees, Heinicke, McDaniels, and Mr.

Vinson.

FLORICULTURE
Professors: E. A. White; A. C. Beal; David Lumsden.
Instructors: Miss L. A. Minns; Miss T. E. Schindler.

The field of investigation and research in floriculture is a broad one, and there
are excellent opportunities for original work in this subject. ~ Studies in variation,
nutrition, or in regard to the culture and improvement of plants may be under-



48 GRADUATE SCHOOL

taken. Monographic studies on the various genera of ornamentals offer an
important field of research. Summer work is of special importance in studying
flower crops, and it is desirable that candidates for the Master’s degree spend at
least one summer at the University. This is required of all candidates for the
Doctor’s degree.

Every candidate for an advanced degree in floriculture must have had a
thorough training in general biology, botany, economic entomology, soils, fertili-
zers, and genetics. A student who takes his major subject in Floriculture must
already have had the courses noted below or their equivalent, excepting only
the advanced courses. A student who takes his minor subject for the Master’s
degree in this department of study may register for these courses.

In addition to the classroom and laboratory equipment, a range of green-
houses, aggregating sixteen thousand square feet of glass, is now available for
instructional purposes. The department has about thirty acres of land devoted
to field experiments with peonies, gladioli, irises, roses, asters and other annual
and perennial plants. This area also furnishes material for laboratory exercises.

The library equipment consists of a large and steadily increasing collection of
works of reference, comprising a number of the rarer books of the ancients, and
unusually full assortment of the garden herbals of the sixteenth, seventeenth, and
eighteenth centimes, and the leading monographs and manuals of modem times,
supplemented by complete sets of a large number of the horticultural journals of
Europe and America. The largest bound collection of seed, plant, and nursery
catalogues in the United States is in the library of the department. This collec-
tion is very useful to students monographing horticultural plants. Students
have access to an herbarium comprising about thirteen thousand cultivated plants.

Principles and Methods of Greenhouse Practice. Professor Lumsden.
Greenhouse Construction. Assistant Professor L umsden.

Commercial Floriculture. Professor W hite and Assistant Professor Lumsden.
Floral Arrangement. Professor White and Miss Minns.

Conservatory Plants. Professor Lumsden.

Garden Flowers. Assistant Professor Lumsden, and Miss M inns.

Amateur Floriculture. Miss Minns.

History and Literature of Floriculture. Professor Beal.

Investigation in Floriculture. Professors White and Beal, and Assistant
Professor Lumsden.

Seminary. Professor White and staff.

ZOOLOGY
Professors: H. D. Reed; A. H. Wright; A. A. Allen; B. P. Young.

Opportunity is offered for investigation in general zoology, systematic zoology,
ecology, comparative anatomy, and ornithology.

The museum contains representative forms of the various animal groups. In
its formation, efforts have been made to obtain material from all parts ot the
world illustrating biologic and evolutionary ideas. Most of the families of
animals are represented in the collection, and, in some of the major groups, most
of the genera.

The large fauna of the Cayuga Lake basin, with its admixture of the Transi-
tional, Canadian, and Upper Austral life zones and with its diverse topographic
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conditions, affords unusual opportunities for advanced work and research in
ecology.

Every facility possible in the way of material and apparatus is placed at the
disposal of students desiring to work in the above fields.

Aside from the elementary courses mentioned below, a student should have
had courses in histology and embryology. For investigation in ecology, a knowl-
edge ot the fundamentals of physics, chemistry, geology, physiology, and botany
is necessary.

Comparative Zoology; Comparative Anatomy; Mammalian Anatomy based
upon a study of the cat; Comparative Morphology of Invertebrate Animals;
Systematic Zoology and Ecology. (These courses or their equivalents and courses
in Histology and Embryology, and in botany are prerequisite to graduate work.)

Comparative Morphology and Evolution of Vertebrates. Professor Reed.

Comparative Morphology of Invertebrates. Assistant Professor Y oung.

Systematic Ichthyology, Herpetology, Mammalogy, and Zoogeography.
Assistant Professor W right.

Economic Ornithology and Mammalogy. Systematic Ornithology. Assist-
ant Professor Allen.

ENTOMOLOGY AND LIMNOLOGY

Professors: J. G. Needham, Entomology and Limnology; O. A. Johannsen,
Entomology; G. W. Herrick, C. R. Crosby, R. Matheson, Economic
Entomology; J. C. Bradley, Systematic Entomology; G. C. Embody,
Aquiculture; P. W. Craassen, Biology.

Instructors: C. F. W. Meusebeck; M. D. Leonard; L. A. Hausman; W. H.
Wellhouse; J. D. Detwiler.

Students are offered opportunity for advanced work in one or more of the
following subjects: insect ecology, morphology of insects, embryology of insects,
systematic entomology, economic entomology, limnology, and aquiculture.

Each of the laboratories is well supplied with microscopes and other apparatus
necessary for the special work carried on in it. The laboratory of morphology
and embryology is especially equipped for histological work. Connected with
the laboratory of systematic entomology are extensive collections of both North
American and exotic insects of all orders. These have been determined by
specialists and are accessible to properly prepared students for comparison. The
collection includes many sets of specimens illustrative of the metamorphoses and
habits of insects. There is also in the museum a good series of invertebrates other
than insects, and there are many types. The advanced work in economic entomo-
logy is carried on in large part in an insectary, a separate building; a second
insectary adjacent to the laboratories is available for other phases of the work.
A biological field station at the head of Cayuga Lake, one mile from the Campus
and open throughout the year, a hatching station in Cascadilla Gorge on the
Campus, and a fish-cultural experiment station on the University farm afford
exceptional opportunities for investigations in the biology of fresh water organisms.

The special library is rich in works on entomology and contains complete sets
of all the more important entomological journals.



B GRADUATE SCHOOL

The following courses, except apiculture, or their equivalents, are prerequisite
to graduate study in entomology.

General Biology; General Entomology; Ecology of Insects; Elementary
Morphology of Insects; Elementary Systematic Entomology; Entomotaxy;
Apiculture.

Systematic Entomology

Research in Systematic Entomology. Professors Needham and Johannsen,
Assistant Professor Bradley.

Advanced Systematic Entomology. Assistant Professor Bradley.

Taxonomy of Insects: a series of courses, running through eight terms, dealing
with all the orders of insects in succession. Professors Johannsen and
Needham, Assistant Professor B radley, and cooperating specialists.

F. Neuropteroids. Third term, 1920. Professors Needham and Betten.

I. Coleoptera. First term, 1920-21. Assistant Professors Bradley and
Matheson.

A. Heteroptera. Second term, 1920-21. Professor Johannsen.

B. Homoptera. Third term, 1921. Assistant Professor Bradley.

[Diptera, Hymenoptera, Lepidoptera and Orthoptera.l Not given in 1920-21.

Classification of the Coccidae. First term 1920-21. Assistant Professor
Bradley.

Entomological Literature and its Technics. First term 1920-21. Assistant
Professor Bradley. .

Insect Morphology -«

Research in Morphology of Insects. Professor Johannsen.
Morphology and Development of Insects. Professor Johannsen.
Histology of Insects. Professor Johannsen.

Economic Entomology
Economic Entomology and Insectary Methods. Assistant Professor Mathe-

son.

Forest Insects. Professor Herrick.

Parasites and Parasitism. Assistant Professor Matheson.

The Relations of Insects to Disease. Professor Johannsen.

* Research in Economic Entomology. Professor Herrick and Assistant Pro-

fessor Matheson.

Advanced Work in Parasitology. Assistant Professor M atheson.

See also Systematic Entomology, Course 12, Taxonomy of Insects.

Ecology and Limnology
Research in Ecology of Insects. Professor Needham.
Research in Limnology. Professor Needham and Assistant Professor
E mbody.
General Limnology. Professor Needham.
Research in Aquiculture. Assistant Professor Embody.
General Aquiculture. Assistant Professor Embody,
Seminary.
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HISTOLOGY AND EMBRYOLOGY

Professor: B. F. Kingsbury.
Instructor: John S. Latta.

The equipment of this subject comprises a supply of modern microscopes,
camera lucidas, polariscopes, microspectroscopes, photomicrographic cameras,
and other special apparatus, in sufficient number to give each student opportunity
for learning to use them, and for applying them to any special study in which
they are needed. Two projection microscopes are available for blotting paper
and wax plate reconstructions. The general and research laboratories are large
and are equipped with microtomes, incubators, aquaria, etc. The collection of
specimens is large and constantly increasing, and comprises preserved material
and embryos, as well as embryological and histological series of microscopic
preparations of man and mammals and the lower vertebrates.

In addition to the general laboratory, preparation room, and private labora-
tory rooms for the staff, there are for this subject a large and well lighted advanced
laboratory with three small rooms for individual workers, a photomicrographic
laboratory and dark room, and a drawing and projection room. A museum of
embryological models occupies the center of the advanced laboratory. The
rich and varied fauna of the Cayuga Lake region affords favorable opportunity
for investigation in the histology and embryology of all the main groups of
vertebrates; material for the study of the development of the sheep, cow, and pig,
is also available. Advanced work in histology and embryology is of necessity
individual and is abundantly provided for. In addition advanced students are
sometimes recommended to take some one or more of the general courses in the
subject. As preliminary to graduate work, students are expected to have had
the courses in the tissues and one of the following: the organs, special histology,
embryology, the nervous system and organs of special sense. A year’s work in
zoology, biology, anatomy, or physiology may with advantage precede advanced
work in this subject.

The Tissues; The Organs; Embryology; The Nervous System and Organs
of Special Sense.

Advanced Work in Histology and Embryology. Professor Kingsbury and
instructors.
Seminary in Histology and Embryology.

PHYSIOLOGY AND BIOCHEMISTRY

Professors: Sutherland Simpson; J. B. Sumner.
Instructors: A. Bodansky; S. R. Burlage; H. S. Liddell.

For advanced and graduate work in experimental physiology two large
laboratories and several smaller rooms are available. Laboratory A, on the first
floor of Stimson Hall, is provided with electro-motor-driven shafting and Sherring-
ton recording drums of the most recent pattern, capable of giving wide ranges of
speed. All necessary apparatus is available for graphic work in muscle and nerve
physiology, for the investigation of problems in connection with the circulatory
and respiratory systems, where objective records are desirable (for example,
movements of the excised amphibian and mammalian heart), and for the experi-
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mental study of the special senses and the central nervous system. Pendulum and
spring myographs are available and several forms of ergograph for the study of
muscular and nervous fatigue. Each table is supplied with chronographs and
time-recording tuning-forks, induction machines, keys, switches, commutators,
etc. Adjoining this laboratory are two smaller rooms; one is being equipped for
experimental work on animal heat and body temperature, the other contains a
Ludwig kymograph with accessories, and is used primarily for experimental
pharmacology. There is also a dark room for photographic and optical work.

Laboratory B is devoted exclusively to research. The equipment includes
haemomanometers and blood-pressure apparatus of the most recent type, and a
large Brodie kymograph for continuous smoked paper. A time-recording clock
and artificial respiration and chloroform apparatus have just been added. Ple-
thysmographs for recording volume changes in the various bodily organs are
provided, and several clock-driven drums are available.

In connection with this laboratory there is a workshop with a skilled mechani-
cian who is capable of making and modifying any kind of apparatus which may
be required for special research.

In the basement, on a solid concrete floor, a room is being equipped with
galvanometers, capillary electrometers, shunts, rheocords, bridges, and all the
other apparatus required in electrophysiology.

The biochemical laboratories on the second floor of Stimson Hall include a
general laboratory, and a smaller laboratory for research, both fitted throughout
with water, gas, suction pumps, and draught cupboards. Adjoining these are a
room for metabolic work, a balance room, a constant temperature room, and
storerooms for chemicals and apparatus.

The equipment, which is being steadily increased along many special lines, is
suited to the investigation of problems connected with the chemistry and func-
tions of the animal body, and includes, besides a stock of glass apparatus and
the ordinary fittings of a chemical laboratory, several metabolism cages, large
and small balances, polarimeter, large centrifuge, Buchner press, incubators,
and a selection of the most important works of reference. The principal periodi-
cals dealing with physiology and biochemistry are also kept in the building.

A problem demanding original investigation is prescribed for each student,
who is guided in his choice of a subject by one of the professors in charge, due
consideration being given to his previous training and to the line of work in
which he desires to specialize. Having selected a subject, the student will be
expected to concentrate his efforts upon it. While the work is done under the
supervision of some one of the members of the teaching staff, and every facility
provided in the way of apparatus, etc., the student is encouraged to rely on
his own resources as far as possible, especially in planning and carrying out
his experiments. Any special apparatus which he may require or which he
may himself design, will be made for him by the laboratory mechanic. It is
expected that the results of his work will be embodied in a thesis, and if fhis is
judged to be of sufficient merit it will be published in full or in abstract in some
accredited scientific journal.

In addition to this specialized work, in order to give breadth of view, a course
of reading will be assigned from time to time. This will be supplemented periodi-
cally by a colloquium at which current literature will be reviewed, and original
papers presented for discussion.
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Physiology of the Cell, Muscle, Nerve, Heart and Circulation, Blood and
Lymph, and Respiration; Physiology of Digestion, Excretion, Internal Secretion,
Animal Heat and Reproduction; Elementary Human Physiology; Experimental
Physiology; Laboratory Work in Physiology; Elementary Biochemistry;
General Biochemistry; Practical Biochemistry.

Physiology of the Nervous System and Special Senses. Professor Simpson.
Special Chapters in Biochemistry. Assistant Professor Sumner.

Advanced Work and Research in Physiology. Professor Simpson.
Advanced Work and Research in Biochemistry. Assistant Professor Sumner.
Seminary in Physiology and Biochemistry. Professors Simpson and Sumner.

ANATOMY
Professor: A. T. Kerr.
Instructor: F. W. Stewart.

The laboratories for this subject are situated on the third floor of Stimson
Hall and are admirably lighted and thoroughly ventilated. For gross dissection
there is a large general laboratory, and adjoining the dissecting room is a smaller
laboratory for special work, fitted with a hood and other facilities for digestion,
maceration, corrosion, etc. At the end of the main dissecting room is a large
dark room with a projection outfit and facilities for drawing sections for making
reconstructions. Upon this floor also is situated a dark room with a complete
outfit for taking photographs of special preparations for illustrating research. In
the basement is a compressed air apparatus for embalming and making special
injections.

There is an abundance of anatomical material, which is embalmed and kept
in cold storage so as to be ready for use when needed. The refrigerating apparatus
is also used for freezing specimens for sections. In addition to the undissected
material, there is an ample supply of special parts, such as bones, brains, the
various abdominal and thoracic organs, special sense organs, etc.

The equipment includes dissecting microscopes, microtomes, glassware,
reagents, and other necessities of an anatomical laboratory.

In collaboration with the department of Histology and Embryology, every
facility is offered for studying anatomical problems from both the gross and the
developmental points of view.

In the library are to be found complete sets of practically all of the important
periodicals dealing with anatomy, and the proceedings and transactions of the
learned societies. In addition, the library is well supplied with the most import-
ant anatomical monographs and books.

Graduate work in anatomy should be preceded by courses in general biology
and comparative or human anatomy. A reading knowledge of German and
French is essential for successful research in anatomy.

Anatomy; Dissection of the upper extremity; of the head and neck; of
the thorax; of the lower extremity; of the abdominal and pelvic walls and
viscera. Thoracic and abdominal viscera, section demonstrations.

Central Nervous System, Gross Anatomy. Laboratory work with occasional
demonstrations. Professor Kerr and Mr. Stewart.
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Anatomy. Advanced work and research. Professor K ekr.

Anatomy of the Live Body. Professor Kerr.

Detailed topographical dissection and study of any region. Professor Kerr.
Dissection of the entire human body. Professor Kerr.

Research and Advanced Work. Professor Kerr.

COMPARATIVE PATHOLOGY AND BACTERIOLOGY

Professors: V. A. Moore; W. A. Hagan; S. A. Goldberg.

The laboratories in comparative pathology and bacteriology are well equipped
for research in general pathology, the pathology of infectious diseases, and for
bacteriological work, especially in connection with animal bacterial flora, patho-
genic organisms, and problems associated with the morphology and physiology
of bacteria and their products. The library facilities are good.

Candidates for advanced degrees taking their major subject in pathology
or bacteriology should have had courses in general pathology or in bacteriology
equivalent to the corresponding courses given in this department. Candidates
electing a minor subject in this department may take the courses in general
pathology and bacteriology.

General Pathology; Special Pathology; Pathology of Infectious Diseases;
Parasites; Laboratory Methods of Diagnosis; Post Mortem Examinations;
Meat and Dairy Inspection.

Research in Bacteriology and Pathology. Professors Moore, Goldberg,
and Hagan. Prerequisite— Microscopy and normal histology'.
Seminary. Professors Moore, Goldberg, and Hagan.

VETERINARY PHYSIOLOGY

Professors; P. A. Fish; C. E. Hayden.

The department has a good equipment for the study of physiological problems
in connection with the domesticated animals. The laboratories, located in the
Veterinary College, are ample and are provided with modern apparatus for such
research as can best be conducted in the laboratories. In the same building
there is a well assorted collection of recent books and periodicals on comparative
physiology, which may may be supplemented by the many works on general
nhysiology in the University Library.

The Veterinary Experiment Station, controlled by the College, and not far
distant, can be utilized for field observations and the study of those problems
outside of the scope of the laboratory. This unusual combination of field and
laboratory research should be conducive to important results.

As a preparation and aid in this research, attendance at the general lecture
and laboratory courses in veterinary physiology is recommended.

Physiology Recitations; the Physiology of the Nutrition and Secretion of the
Domesticated Animals; the Physiology of the Muscular and Nervous Systems;
Physiological Laboratory; Course in Urine Analysis.

Advanced Physiology. Professor Fish and Assistant Professor Hayden.
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VETERINARY SURGERY
Professor: J. N. Frost.
Instructor: J. S. Townsend.

The laboratory in Surgery is well equipped for research and special study
along surgical lines, especially in connection with diseases of the bones, tendons,
and tendon sheaths.

Candidates for advanced degrees should have as preliminary preparation
general pathology, physiology, general and special surgery.

Special Surgery. Professor Frost and Dr. T ownsend.

Research in Surgical Diseases. Professor Frost and Dr. Townsend.

VETERINARY OBSTETRICS AND RESEARCH IN THE DISEASES OF
BREEDING CATTLE

Professor: W. L. Williams.

The department has available for research in connection with the diseases
of breeding cattle a small herd of experiment cattle, with accurate history through-
out the lives of the animals.

The department has also an extensive collection of laboratory material
relating to the diseases of the genital organs of cattle.

In addition, observations are being conducted upon herds at varying distances
from the University, in which research students may participate.

Extensive research work upon the diseases of the genital organs of cattle,
with special reference to the phenomena of sterility, abortion, and other serious
diseases, are being constantly conducted. The bacteriological features of the
work are carried out by the Department of Pathology, in conjunction with the
clinical studies made in this Department.

SOIL TECHNOLOGY

Professors: T. L. Lyon; J. A. Bizzell; H. O. Buckman; J. K. Wilson; B. D.

Wilson.

Special laboratories are provided for graduate students and these are equipped
for chemical, bacteriological, and physical investigations of soil. The usual
facilities for the chemical analyses of soils and plants are at hand, and permit
the determination of all the constituents of the soil concerned in plant nutrition.
For bacteriological work, the laboratory contains in its equipment autoclaves,
sterilizers, incubators for different tenmperatures; and for mechanical analyses,
centrifuges, shaking machines, and other necessary apparatus. Two greenhouses
provide opportunity for conducting crop tests of soils during the winter, and for
experiments with nutrient solutions and sand cultures. A field for plat experi-
ments gives ample facility for work on a larger scale. In this field a series of
lysimeters, each holding between three and four tons of soil have been built.
Pipes from these tanks carry the drainage water into a tunnel where it is collected
for measurement and analysis. These varied and extensive facilities afford
opportunity for students trained in any one or more of several sciences to investi-
gate soil or plant nutrition problems.

There are, in addition, several hundred samples of soil from all parts of the
United States for comparison and classification. All the soil maps of the United
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States are arranged in form for ready reference. The University Library is
unusually well supplied with the publications in which the literature of soil science
is to be found.

A graduate student who desires to make soil technology his major subject
should have had sufficient training in analytical chemistry or in bacteriology to
give him a command of the technique as well as the principles of the subject.
It is also desirable that he should have had enough technical agriculture to enable
him to see the agricultural bearing of the work.

Introductory Course, Soil Management.

Soil Surveying and Mechanical Soil Analysis. Professors Buckman and
Bizzell.

Soils, Advanced Course. Professor Bizzell.

Soil Bacteriology. Professor J. K. Wilson.

Research in Soils. Professors Lyon, Bizzell, Buckman, and J. K. Wilson.

Seminary. Professors Lyon, Bizzell, Buckman, J. K. Wilson, and Assistant
Professor B. D. Wilson.

RURAL ECONOMY
Professor: G. N. Lauman.

It is not expected that all students of the subject will have a general knowledge
of scientific agriculture in addition to training in economics and history; but
for those who expect to specialize in this subject, a knowledge of the technical
side of agriculture is strongly recommended. Many problems, however, may
be successfully studied without the more technical training.

The library collections, general and departmental, are unusually complete.
Much attention has been given to collecting the literature dealing with the
economic and social conditions of agriculture in Western Europe. The literature
of the technical side of agriculture, containing as it does a wealth of data as yet
little used, is available and is relatively complete.

Since many non-technical rural problems are best studied by actual contact
with the population, the close relations with the rural community maintained by
the College of Agriculture in its extension work may prove advantageous to
graduate students in carrying on their investigations.

Agriculture.
Economic Status of the Rural Community.
Rural Economy.
History of Agriculture.
Marketing and Prices.
Cooperation.
Investigation.
RURAL EDUCATION

Professors: G. A. Works; W. F. Lusk; P.J. Kruse; R. M. Stewart; W. J.
W right; J. E. Butterworth; Cora E. Binzel; Anna B. Comstock;

E. N. Ferriss; E. L. Palmer.
Persons desirous of undertaking graduate work in Rural Education should
arrange by correspondence or conference with the department before entering
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the Graduate School. The department reserves the right to accept only such
students as have had adequate training and experience for the work.

Introduction to Education; Principles of Teaching; Agriculture in the High
School; Home Economics in the High School; Nature Study.

Educational Measurement. Professor K ruse.

Organization of College Departments of Education. Professor Lusic.

Rural Secondary Education. Professor Ferries.

School Organization and Administration. Professor Butterworth.
Administration and Supervision of Vocational Agricultuie. Professor Works.
Research.

RURAL ORGANIZATION

Professor; Dwight Sanderson.
Acting Professor; Warren S. T hompson.

Graduate students who desire to register in Rural Organization as a major
subject should have had a considerable personal experience with rural life and
rural institutions. Training in the technical branches of agriculture's highly
desirable, and a substantial knowledge of scientific agriculture, including farm
management and rural economy, is essential. Students should have a general
knowledge of sociology, economics, history, and political science. Attention is
called to the opportunity for arranging courses of study in the nearly related
departments of Rural Education, Rural Economy, and Farm Management, the
announcements of which should be consulted. Special attention will be given
to affording facilities for graduate study to agricultural extension workers, and
those employed in positions of leadership in country life. Investigations will
usually require more than one year’s residence, bin in some cases may lIre initiated
while in residence and completed after the candidate has left the institution.

The Rural Community.

Rural Community Organization.

Social Psychology of Rural Life.
Farmers’ Organizations.

Rural Social Surveys.

Investigation in Rural Social Problems.

FARM CROPS AND VEGETABLE CROPS

Professors: E. G. Montgomery; H. C. Thompson; E. V. Hardenburg:
R. G. Wiggans.

Instructor: O. W. Dynes.

Before undertaking graduate work in farm crops, the student should have had
a general scientific training (six hours in botany, ten hours in chemistry, four
hcurs in geclogy, and six hours in physics;, equivalent to courses in Cornell
University, as well as at least five hours of univeisity work in sc’ls and crops.
Graduate work is offered in both Farm Crops and Vegetable Crops.

Cereals; Forage Crops; Special Cash Crops; Principles of Vegetable Garden-
ing; Commercial Vegetable Gardening; Vegetable Gardening.
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Farm Crops. Advanced course, principally a review of experimental evidence.
Professor M ontgomery.

Taxonomy of Cereals. The morphology and classification. Assistant Pro-
fessor Wiggans.

Seminary. Professor Montgomery.

Research. Professor Montgomery.

FARM MANAGEMENT

Professors: G.F.Warren; K. C. Livermore; G. P. Scoville; E.G. Misner;
W. I. Myers.

Instructors: C. V. Noble; R. L. Giillett; L. J. Norton; E. C. Young;
H. P. Y oung.

Research work in farm management requires a familiarity on the part of the
student with farm practice and also a knowledge of the scientific principles
involved in the production of crops and animals. A knowledge of the principles
of economics is also essential.

Only those persons who have spent several years in farm work, and who have
had training in economics and in subjects dealing with the production of crops
and animals, are advised to take a major in this subject.

Cost Accounting. Assistant Professors Misner and Myers.
Farm Management. Professor Livermore.

Farm Organization. Professor Livermore.

Types of Farming in the United States. Professor Warren.
Agricultural Statistics. Professor Warren.

Seminar. Professors Warren and Livermore.

ANIMAL HUSBANDRY

Professors: H. H. Wing; M. W. Harper; E. S. Savage; L. A. Maynard;
K. J. Seulke.

Instructors: G. W. Tailby, jr.; C. L. Allen; E. G. Lukens; Geo. Haines;
S. F. Bittner.

Among the herds and flocks belonging to the College of Agriculture may be
mentioned the dairy herd of fifty cows, a stud of Percheron horses, a flock of
about 150 sheep of various breeds, and a herd of breeding swine. The equip-
ment for animal husbandry includes a very full collection of the herd and flock
registries of all the breeds of domestic animals kept in this country, amounting
to more than one thousand volumes, and affording excellent facilities for studies
in heredity and genetics. Further work may be carried on in problems of animal
nutrition based on investigation with the animals themselves. A fully equipped
chemical laboratory is available to graduate students in animal nutrition.

Animal Husbandry; Meat and Milk Production; Practice in Feeding and
Stable Management; The Horse; Mechanics of the Horse; Advanced Stock
Judging; Principles and Practice of Feeding; Principles of Animal Breeding;
Practical Horse Training; Dairy Cattle; Beef Cattle, Sheep, and Swine.
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Advanced Course in the Principles of Breeding Animals. Professors Wing
and Harper.

Advanced Course in the Principles of Feeding. Professors Savage and
Maynard.

The Microscopic Study of Feed for Animals. Professor Maynard.

Mechanics of the Horse. Professor Harper.

Advanced Course in Beef Cattle, Sheep, and Swine. Professor Seulke.

POULTRY HUSBANDRY

Professors: J. E. Rice: E. W. Benjamin: O.B. Kent; G. F. Heuser.
Instructors: E. L. Banner; L. E. Card.

This department of study is well equipped with facilities for carrying on
advanced work. The equipment includes over 2000 fowls with which to carry
on feeding and breeding experiments, and also appliances for investigation in
incubation, breeding and artificial illumination. The laboratories and equipment
provide facilities for anatomical work. In addition to a very complete set of
bulletins in the poultry library, assembled from the various Experiment Stations
in the United States and Canada, numerous books on poultry husbandry are
available in the University Library, the library of the College of Agriculture,
and the special departmental library. The department is also provided with a
topical card index, with cross references, of the principal poultry books, bulletins,
and magazines; a large mass of data from research; 5,400 negatives, a large num-
ber of which have to do with poultry investigations; and 2200 lantern slides.

The poultry husbandry building with the new auxiliary buildings furnish
facilities for graduate work along many lines of instruction and research. These
buildings have been constructed at a cost of approximately $150,000, and include
besides the administration building, laying pens, the fattening house, breed
exhibition house, and long brooder house. Over forty varieties of poultry are kept
for class use, and facilities are now available for the study of the adaptation of the
various breeds, feeds, equipments, methods, etc., to the needs of the various
locations and types of poultry farming.

Owing to the fact that many colleges do not give the undergraduate courses
in poultry husbandry which are prerequisite to graduate work in the subject,
students coming from other institutions cannot in all cases enter immediately upon
graduate study. Many students will find it necessary or desirable to spend a
year in preliminary study taking undergraduate courses before beginning graduate
work. (

Courses of instruction of an advanced nature may be tak”*n along the lines
of poultry feeding, breeding, illumination, marketing, cooperation, refrigeration,
advertising, house construction, and poultry farm management; and, in coopera-
tion with the staff of the Veterinary College, in poultry disease investigations; in
cooperation with the staff in agricultural chemistry, in incubation and nutrition
investigations; and in cooperation with the staff in histology and embryology,
in incubation experiments.
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Preliminary Courses

Poultry Husbandry, general course; Breeding, Feeding, Incubation, Brooding,
and Disease; Feeding Practice; Incubator Practice; Brooder Practice; Breeds
and Judging; Poultry House Design and Construction; Market Products;
Marketing Practice; Farm Poultry.

Undergraduate Conference.

Graduate Courses

Advanced Judging. Assistant Professor Kent.

Poultry Farm Management. Professor Rice.

Commercial Marketing. Assistant Professor Benjamin.

Poultry Feeds and Feeding. Assistant Professor Heuser.

Graduate Seminary. (Required of all Graduate Students.) Professor Rice,
Assistant Professors Benjamin, Kent, Heuser, and Messrs. Banner and
Card.

Research. Professor Rice, Assistant Professors Benjamin, Kent, Heuser,
and Messrs. Banner and Card.

DAIRY INDUSTRY

Professors; W. A. Stocking; H. E. Ross; H.C. Troy; E.S. Guthrie; W. W.
Fisk; T. J. Mclnerney.

Instructors; H. C. Jackson; W. A. Whiting; P. A. Downs; M. P. Moon;
R. A. Perry; H. B. Neville.

The different laboratories of the department are well equipped with apparatus
for special work and offer good opportunities to graduate students for research.

Before taking up graduate work in dairy industry, it is desirable that a student
should have chemistry course 6, or its equivalent, and bacteriology course 4,
or its equivalent, in addition to the elementary courses in the particular subject
in which he wishes to do his graduate work.

A limited number of graduate students intending to fit themselves for teaching
dairy industry may have an opportunity for practice in instruction in the different
laboratories during the winter courses.

It is expected that graduate students in dairy industry will attend the seminary
in that subject.

Milk Composition and Tests; Butter Making; Cheese Making; Elementary
Bacteriology; Dairy Mechanics; Market Milk and Milk Inspection; Fancy
Cheese Making; lIceCream; General Agricultural Bacteriology; Bacteriology
for the Home. %

Advanced Testing. Professor Troy.

Dairy Bacteriology. Professor Stocking.

Advanced Butter Making. Professor Guthrie.

Advanced Cheddar-Cheese Making. Assistant Professor Fisk.

Research. Professors Stocking, Ross, Troy, Guthrie, and Assistant
Professors Fisk amd Mclnerney.

Seminary. Professors Stocking, Ross, Troy, Guthrie, and Assistant
Professors Fisk and Mclnerney.
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LANDSCAPE ART

Professors: E. Gorton Davis; Ralph W. Curtis; E. D. Montillon.

Graduate work is offered in landscape design, town planning, planting
design, history of landscape design, and landscape engineering.

Candidates for the degree of Master in Landscape Design must have com-
pleted a course substantially equivalent to the undergraduate course offered by
the Department of Landscape Design. Students who have been admitted to the
Graduate School, but who have not had preparation adequate to qualify them to
become candidates for the advanced degree, may be required to parallel their
major lines of study in the department with courses that are required by the
department for undergraduates. Further, they may be required to amplify
their preparation for work in landscape design by the election of undergraduate
work in other colleges of the University. When a student has attained such a
status in his work as to be eligible for a master’s degree in not more than two years,
he may become a candidate for the degree.

This department is well equipped with the conveniences and facilities needed
in the prosecution of its work. It is provided with a very complete reference
library containing the best and most important literature, both early and modern;
many folios of illustrations of noted European and American parks and estates;
a collection of several thousand photographs of the best examples of recent land-
scape work in this and other countries; files of plans and drawings; examples of
the technic of drawing and expression; and of the best work of representative
practising landscape designers illustrating their solutions of various types of
landscape problems. A large collection of lantern slides supplement all lecture
courses, and the same illustrations are accessible for reference in prints catalogued
and indexed by subjects. An ample herbarium and a large collection of photo-
graphs cf plant materials supplement the indoor work in courses in planting
design. The University Campus affords an excellent collection of woody plants
in mature condition, and an arboretum is rapidly being developed which
exhibits all the useful plant forms in arrangement for type study and also in their
grouping for various uses.

Advanced work in design and construction is considerably broadened by
opportunity for discussion with, and criticism from, well-known visiting lecturers
and critics.

Summer work, both graduate or preparatory for graduate work, may be taken
in planting design by arrangement with Professor Curtis during the regular period
of instruction in the third term of the College of Agriculture.

Elementary Landscape Design; History of Landscape Design; Theory and
Aesthetics of Landscape Design; Planning of Private Properties; Planning of
Public Properties; Elements of Planting Design; Landscape Design; Landscape
Engineering and Details of Construction; Planting Design; Seminary.

Landscape Design. Professors Davis and Montillon.

Town Planning. Professor Davis.

Planting Design. Professor Curtis

History of Landscape Design. Professor Davis.

Seminary. Professors Davis and Curtis and Assistant Professor Montillon.
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FORESTRY

Professors: R. S. Hosmer; S. N. Spring; A. B. Recknagel; John Bentley,
jr.; G. H. Collingwood; B. A. Chandler.

Instructor: C. H. Guise.

Students who wish to elect a major or a minor subject in forestry, either
for a Master’s degree or for a Doctor’s degree, are offered opportunity for advanced
study or research in silviculture, forest management, forest policy, forest protec-
tion, and forest utilization.

Candidates or the degree of Master in Forestry must show adequate prepara-
tion in the following fundamental subjects or their equivalents: English,
inorganic chemistry, solid geometry, trigonometry, plain and topographic survey-
ing, introductory physics, dynamic geology, mineralogy and lithology, general
botany, plant physiology, general biology, zoology, general entomology, economics.
They must also have satisfactorily completed forestry courses the equivalent of
those offered in the four-year undergraduate course of the Department of Fores-
try, N. Y. State College of Agriculture, leading to the degree of Bachelor of Science.
(See Announcement of the N. Y. State College of Agriculture at Cornell Univer-
sity.) In addition, they must have had at 'east three months’ experience in
forestry work or in a logging camp, satisfactory proof of which is to be a signed
statement, or an examination in woodsmanship, or both. Students who enter as
graduates without having had undergraduate instruction in forestry should be
able to complete the work for the Master’s degree in two years, if they have had
satisfactory training in fundamental sciences. If they lack this, it will require a
correspondingly longer time to get the Master’s degree. Certain of the required
forestry courses, both graduate and undergraduate, are given only in the third
(summer) term. This period offers exceptional opportunities for advanced work.
Prospective students should write to the Department of Forestry for information
regarding the special lines of graduate work which they desire to follow and the
term in which to begin in order to meet their special needs.

Undergraduate Courses

Wood Technology. Professor Recknagel.

Forest Utilization. Professor Recknagel.

Timber Treatment. Mr. Guise.

Forest Engineering. Professor Bentley.

Forest Mensuration. Professor Bentley.

Forest Management. Professor Recknagel.

Timber Trees and Forest Regions. Professor Bentley.

Silviculture. Forest Ecology. Professor Spring.

Silviculture. Natural Reproduction and Care of the Forest. Professor
Spring.

Silviculture. Forest Planting and the Forest Nursery. Professor Spring.

Forest Protection. Professor Hosmer.

Forest Policy, Forest Law, and History of Forestry. Professor Hosmer.
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Courses lor Graduate Students
Forest Organization. Professor Recknagel.
This course covers that branch of forestry which concerns itself with organizing
a forest property for management. An important part of this course is the pre-
paration of a working plan in camp on a large forest tract in New York State;
the course includes practice in forest engineering and field studies in forest adminis-
tration.

Forest Finance. Mr. Guise.
That branch of forestry which relates to the forest as an investment.
Forest Administration. Professor Recknagel.

The administrative organization and business practice in federal, state, and
private forestry.

Seminary. Field and class room conferences on important phases of forestry
conducted by members of the forestry staff.

Advanced work and research. Opportunities for the pursuit of special lines
of investigation under the direction of members of the forestry staff.

RURAL ENGINEERING

Professors; H. w. Riley; B. B. Robb; J. C. McCurdy.
Instructor: F. L. Fairbanks.

The laboratory equipment for mechanics— consisting of gasoline engines, spray
machinery, pumps, hydraulic rams, water supply systems, steam engine, steam
injectors, grain binders, separate binder attachments, plows, separate plow
bottoms, tractors, and other apparatus of similar nature— is selected primarily for
teaching the elements of applied mechanics.

A limited amount of laboratory space is available through the winter for
research; more room can be provided for summer work. The apparatus now
on hand for advanced work consists of a Schaeffer and Budenburg recording
traction dynamometer and a device for recording the contour of plow mouldboards.
A limited amount of additional special apparatus each year as required for particu-
lar investigations may be designed and built, or bought, without expense to the
student. Because of limited storage space very little bulky machinery is retained
through the winter, but loans of implements of any kind are easily secured for
investigations through the summer.

The preparation required of candidates for advanced degrees in mechanics
will vary somewhat with the character of the thesis subject. For problems
involving the design of new machines or implements or the comparison of existing
ones, there will be required a good working knowledge of mechanical drawing,
kinematics, mechanics, and machine design, in addition to an adequate under-
standing of the purely agricultural features of the work. For problems involving
the study of the economic value of certain types of implements, less stress will
be laid on engineering preparation and more upon that in farm crops, farm
management, and rural economy. Practical farm experience is of almost vital
importance for any work in this department. Students deficient in engineering
subjects may take necessary work in Sibley College; deficiencies in agricultural
subjects may be made up in the College of Agriculture.
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The department’s equipment for farm engineering consists of fourteen farm
levels for use in the elementary course; and for advanced work, an architect’s
wye level and engineer’s light transit for men not well versed in instrument work;
while for men competent to use them, there is a fine engineer’s transit and precision
dumpy level. In addition, the necessary tapes, pins, axes, and leveling and
stadia rods are provided.

The preparation necessary for advanced work in farm engineering, as in
mechanics, will vary with the thesis subject. In general there will be required
a good knowledge of trigonometry, surveying, physics, soils, farm crops, and
general agricultural practices and conditions.

Farm Mechanics; Automobiles and Tractors; Steam and Steam Machinery;
Farm Engineering; Drainage; Farm Structures.

Research in Farm Mechanics. Professor Riley.
Advanced Work in Farm Engineering. Professor Robb and Assistant
Professor McCurdy.

EXPERIMENTAL ENGINEERING AND ENGINEERING RESEARCH
A. Experimental Engineering

Professors: Herman Diederichs; G. B. Upton; V. R. Gage; A. C. Dauvis.

Instructors: W. E. Mordoff; A.J.J. Van der Does; L. N. Siler; S. Mott-
Smith; P.T. Egbert; J. W. Gavett; R. L. Quick; H. W. Leet.

The Materials Testing Laboratory. This laboratory is equipped for tension
and compression tests with an Olsen 300,000 pound machine, an Olsen 100,000
pound machine, a Riehle 100,000 pound machine, a 200,000 pound Emery hydrau-
lic machine, together with several other machines varying in capacity from
10.000 to 100,000 pounds. For transverse tests there is a Riehld machine of
200.000 pounds capacity, and a Fairbanks machine of 10,000 pounds capacity.
There are an Olsen torsion machine of 200,000 inch-pounds capacity, two Thurston
autographic torsion machines, and two Upton-Lewis fatigue testing machines.
The equipment includes measuring instruments, such as extensometers, a catheto-
meter, and other apparatus, such as gas furnaces, and tempering baths, required
for the determination of the physical qualities of engineering materials under
tensile, compressive, transverse, and torsional stress, and under different kinds of
heat treatment.

The Steam Laboratory. In this laboratory there is a 150 H. P. triple expan-
sion Allis-Corliss engine so fitted up that it may be run as a simple, compound, or
triple engine, condensing or non-condensing. There are also several smaller
engines, including a Russell, a Harriss-Corliss, a Payne, a Troy, a Wickes Bros,
automatic engine, and a Laidlaw-Dunn Gordon steam pump delivering 300
gallons of water a minute against a pressure of 300 pounds a square inch.
There are three surface condensers which may be connected with these engines
as desired. There is one 35 kw horizontal Curtis turbine and one 15 kw De Laval
turbine. These turbines drive electric generators and may be run condensing
or non-condensing.

There are a two-stage steam-driven Ingersoll-Rand compressor, and three air-
brake pumps of different types, together with meters, nozzles, and other instru-
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ments used in testing. This part of the laboratory also contains several fans,
including one of the Sirocco type.

The equipment of apparatus and instruments used for engine testing comprises
about 70 indicators of different types, about 75 steam gauges, and a number of
calorimeters for the determination of the quality of steam, speed counters, tach-
ometers, planimeters, etc., besides a number of dynamometers of various kinds.

The boiler section of this laboratory has one 150 H. P. Babcock & Wilcox
water-tube boiler of the marine type, and one 100 H. P. Babcock & Wilcox water-
tube boiler of the standard type both of which are fitted with internal super-
heaters. There are also one 80 H. P. Heine water-tube boiler and one 25 H. P.
Roberts safety boiler connected with a Foster independent superheater. The
auxiliary apparatus consists of a Cochrane open heater, a Wainwright, closed
heater, steam pumps, traps, injectors, etc. A full set of scales, measuring tanks,
gauges, flue gas apparatus, separating and throttling calorimeters, pyrometers,
etc., complete the boiler equipment.

The Gas Engine Laboratory. The equipment consists of an 8 H. P. Fairbanks
gasoline engine, an 8 H. P. Olds gasoline engine, an 8 H. P. Homsby-Akroyd oil
engine, a 15 H. P. Hornsby-Akroyd oil engine, a 16 H. P. Acme gas engine run on
producer gas from a 15 H. P. suction gas-producer, an 8 H. P. Ingeco oil engine,
a 30 H. P. gasoline marine engine, and a 30 H. P. three cylinder Westinghouse
gas engine with gas producer, and a 45 H. P. MclIntosh and Seymour Diesel engine
direct connected to a D. C. generator. Hot air engines are represented by a Rider
and an Ericsson engine. The engine equipment is chosen to give as great a variety
as possible in fuel used, types of governing, etc.

The supply of testing instruments includes several outside spring indicators,
optical indicators, and a manograph. For temperature measurements there are
available high reading thermometers and pyrometers of the expansion and
electrical types.

The Hydraulic Laboratory, This laboratory contains the following machines
and apparatus: a 6-inch single-stage De Laval centrifugal pump; a 2>2-inch
two-stage Worthington centrifugal pump; a 12-inch Doble water wheel; a 10-
inch Trump turbine; several Pelton wheels and hydraulic rams; sets of weir
boxes with various types of weirs and nozzles for the determination of coefficients
of discharge; various types of water meters and other apparatus for measuring
the flow of water, such as Pitot tubes, Venturi meters, current meters, etc.

The Oil Testing Laboratory. This laboratory contains a Cornell oil-testing
machine, a Thurston standard railway testing machine and several smaller
Thurston machines. The rest of the equipment consists of several viscosimeters
of different types, flash and burning point apparatus, together with the necessary
hydrometers and thermometers.

The Refrigeration Laboratory. For the study of refrigeration in all its
phases, the mechanical laboratory possesses a very complete York compression
refrigerating plant having a capacity of 15 tons of ice, and a two-ton York absorp
tion ice machine.

The Cement Laboratory. This laboratory not only contains the ordinary
apparatus for the testing of cement and concrete but in addition is equipped with
crushing and grinding machinery and a small vertical kiln for making investiga-
tions in the manufacture of cement from raw material.
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The Fuel Testing Laboratory. This laboratory contains a complete equipment
of fuel calorimeters, and other apparatus needed for the determination of the
composition and calorific value of fuel, whether gaseous, liquid, or solid.

Manufacture of Engineering Materials; Properties of Engineering Materials
(laboratory); Introductory Experimental Engineering (laboratory); General
Experimental Engineering (laboratory). Also see Engineering Research.

B. Engineering Research
Professors: H. Diedlsrichs; W. M. Sawdon; G. B. Upton.
Instructor: R. F. Jones.

Engineering research is under the charge of a separate corps of specialists
who d Acte their entire time to this work and to giving advice and assistance to
graduate and undergraduate students who are carrying on investigations in the
various branches of mechanical engineering. Much of the work in this subject
is conducted in the several laboratories described under Experimental Engineering.
The equipment and resources of all other departments of Sibley College are
likewise available, and in most instances arrangements can be made to use
the equipment of the scientific engineering departments of the other colleges
of the University.

In addition to the well equipped Sibley College library containing reference
books, periodical literature, bulletins and transactions of bureaus and societies,
relating to mechanical and electrical engineering and allied branches of learning,
the graduate student has access to the University Library and to the special
libraries of the other engineering and scientific departments of the University.
In the University Library is a large collection of research theses, and the Depart-
ment of Engineering Research has on file the results of many investigations.

(See also courses in Experimental Engineering.)

Engineering Research. Professors Diederichs, Sawdon, and Upton, and
Mr. Jones.

ELECTRICAL ENGINEERING

Professors: A. Gray; V. Karapetoff, J. G. Pertsch; W. C. Ballard.
Instructors: G. F. Bason; R. F. Chamberlain; B. Northrop; G. Silva.

The Lecture Equipment. The lecture room is exceptionally well provided
with display apparatus and with apparatus especially designed for demonstration
purposes. All types of electrical machinery may be operated on the lecture
table, and a 60,000 volt transformer is provided for insulator testing.

The Dynamo Laboratory. This laboratory is provided with a great variety
of standard and special machines for both direct and alternating current work,
along with the necessary meters and control equipment. Among the special
pieces of equipment are a street car truck with motors and also a complete outfit
for exhibiting in actual operation the multiple unit system of electric car control.

The Standardizing Laboratory. This laboratory is equipped with the neces-
sary potentiometers, galvanometers and standards for the calibration of instru-
ments, and the testing of materials used in electrical work. There is also a G.E.
oscillograph for work on wave form.
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The Radio Laboratory. The laboratory has two sets of transmitting equip-
ment, one a 500 cycle 5 kilowatt, and the other a 2 kilowat 60 cycle set. Quenched
and rotary gaps and the necessary measuring instruments are included in the
above equipment.

For work with receiving circuits, a large number of condensers and inductance
coils of various dimensions are available in addition to the usual receiving appara-
tus.

Special facilities are provided for research in connection with electron tubes;
complete equipment for the manufacture and exhaustion of the same, including
condensation pump, is provided.

An excellent antenna is available for the practical testing of transmitting and
receiving circuits, and some exceptional receiving ranges have been attained with
the apparatus available.

The power for the various laboratories is obtained from the University Hydro-
electric Plant, which contains large three-phase alternators, direct driven by
both impulse and reaction water-wheels. This plant is complete in every respect
and is used for inspection.

Elementary Electrical Engineering; Theory of Electrical Machinery; Charac-
teristics of Electrical Machinery; Electrical Laboratory; Electrical Design;
Generation and Distribution of Electrical Energy; Electric Railway Practice;
Engineering Mathematics; Wireless Telegraphy; Special Problems in Electrical
Engineering.

Theory of Electrical Machinery. Professor Karapetoff.

Characteristics of Electrical Machinery. Professor Karapetoff.

Electrical Laboratory. Professor G ray and Mr. Chamberlain.

Electrical Design. Professors Gray and Pertsch.

Engineering Mathematics. Professor K arapetoff.

The Graduate Seminary in Electrical Engineering. Professors Gray and

Karapetoff.
MACHINE DESIGN

Professors: D. S. Kimball; G. R. McDermott; C. D. Albert; M. A. Lee-

Under this heading is included advanced instruction in structural engineering,
plant engineering, naval architecture and the resistance, propulsion, and powering
of ships.

There are eight well equipped drawing rooms. The Sibley College Library
and the University Library have a very complete collection of books on machine
design, drawing, construction, naval architecture and marine engineering.

Drawing; Descriptive Geometry; Machine Drawing; Kinematics; Machine
Design; Elementary Design and Drawing; Structural and Plant Engineering
Design; Advanced Design and Drawing; Ship Design; Speed and Power of
Ships; Ship Designing and Drawing; Specifications, Contracts, etc.; Mining
Methods and Designs.

Plant Engineering. Professors Kimball and Lee.

Ship Design. Professor McDermott.

Structure and Strength of Ships. Professor McDermott.

Resistance, Propulsion, and Powering of Ships. Professor McDermott.

Advanced Designing (Structural, Power Plant or Ship). Professors Kimball,
McDermott, and Lee.
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POWER ENGINEERING

Professors: A.W. Smith; W. N. Barnard; F. 0.Ellenwood; R. Matthews.
Instructors: R. E. Clark; H. C. Perkins.

The graduate work conducted under this heading includes investigations in
engineering thermodynamics, problems in power plant economics, the selection
and arrangement of the equipment of power plants and the design or such equip-
ment. The library is liberally provided with reference books, periodical literature,
and transactions of engineering societies relating to these subjects.

Engineering Principles; Elementary Heat-Power Engineering; Power Plant
Design and Economics; Gas and Steam Engine Design (lectures and drafting);
Steam Turbine Design; Steam Boiler Design; Gas Manufacture and Distribu-
tion; Heating and Ventilating; Refrigeration; Motor Cars.

Designing and Special Problems in Heat-Power Engineering. Professors
Smith and Barnard.

INDUSTRIAL ENGINEERING
Professors: D. S. Kimball; A. E. Wells; C. D. Albert.

Under this heading is included the consideration of the organization, adminis-
tration, and equipment of industrial enterprises. The library of the college is
well supplied with literature relating to the various branches of this field of
engineering, and access may be had to the special libraries on economics in the
University Library and in the Department of History and Political Science.
Attention is directed to the courses in History and Political Science which may
be profitably pursued in conjunction with work in industrial engineering.

In order to take the advanced course in this department, the student must
not only have had the equivalent of the undergraduate course in mechanical
engineering, but must have had the courses in industrial engineering and econom-
ics required of the seniors who elect the special work of this branch.

Industrial Organization; Industrial Administration; Industrial Engineering;
Drawing and Design; Safety Engineering and Fire Protection.

Industrial Administration. Professors Kimball and Wells.
Drawing and Design. Professor Lee.
Advanced Industrial Engineering. Professors K imball and Wells.

MECHANICS AND HYDRAULICS
Professors: E. H. Wood; S. S. Garrett; F. G. Switzer.
Instructors: W. R. Cornell; H. J. Hotchkiss; H. C. Perkins.

Hydraulic investigations along various lines can be carried on in this depart-
ment. For experimental work there is available the equipment of the mechanical
laboratory and the university hydro-electric power plant. This power plant
contains a reaction turbine operating under 142 feet head and four impulse tur-
bines operating under 135 feet head. The reaction turbineisa 500 H. P. unit
built by the I. P. Morris Co. It is direct connected to a 450 Kva alternator.
The impulse turbine consists of two 280 H. P. Pelton-Doble wheels driving
150 kw alternators, and two 50 H. P. Pelton-Doble wheels connected to 30 kw.
D. C. generators.
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The libraries of the University have a very complete collection of treatises
relating to mechanics, hydraulics, hydro-electric engineering, and to similar
subjects. In addition, these libraries contain the more representative engineering
periodicals and the transactions of the leading engineering societies of the world.

Mechanics of Engineering; Hydraulics; Hydraulic Turbines.
Hydraulic Turbines. Professor Switzer.

MACHINE CONSTRUCTION
Professor A. E. wetis.

The shops are fully equipped throughout with standard hand and machine
tools, selected with the view not only of giving manual instruction but also of
illustrating modem manufacturing methods. The pattern shop has recently
been completely re-equipped with new benches, lathes, and other power tools.
The foundry contains five moulding machines of the various types and is equipped
with a two-ton cupola, core ovens, crane, and overhead trolley, as well as with
an ample supply of modem flasks and hand tools. The forge shop is equipped
with twenty-eight standard forges and also contains a drop hammer, power
shears, and punch press. The machine shop is equipped with twenty-five stan-
dard lathes, four milling machines of various types, two shaping machines, one
large radial drill press, two standard drill presses, one horizontal and one vertical
boring mill, two semi-automatic lathes, one automatic lathe, two grinding ma-
chines, one automatic gear-hobbing machine, and one key-seater, as well as with
ian ample supply of hand tools.

Subject to the approval of the professor in charge, students may utilize the
equipment of the shops in connection with graduate work.

Foundry Work; Forge Work; Pattern Making; Machine Work; Principles
of Manufacturing.

GEODESY AND ASTRONOMY

Professors: O. M. Leland, Geodesy and Astronomy; P. H. Underwood, L. A.
Lawrence, Topographic and Geodetic Engineering.
Instructors: C. M. Pendleton; J. E. Perry.

The geodetic equipment is one of the most extensive in the country. The
library facilities in this subject are also unusual, embracing the principal books
relating to geodetic work in all parts of the world.

The new observatory contains a dome for a twelve-inch equatorial telescope,
and a transit room with four piers for astronomical transits and zenith telescopes.

The geodetic laboratory contains vaults for the investigation of standards
of length, for clocks, and tor gravity and other determinations in which the control
of temperature is essential; also a laboratory with piers for the investigation of
instruments, a dark room, and a library and computing room.

The following outlines show various classes of work that may be undertaken in
these subjects and the character of the equipment.

Geodesy and Geodetic Methods. The works of Crandall, Clarke, Jordan,
Helmert, and others may be used for special reading. The publications of the
United States Coast and Geodetic Survey and of the International Geodetic
Association are available for reference.
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Geodetic Astronomy. Determinations of time, latitude, longitude, and
azimuth are considered. Chauvenet’s, Doolittle’s, and Hayford’s books on this
subject may be used as texts.

In connection with the study of star positions the library contains as assort-
ment of the standard catalogues of stars and the publications of many of the
leading observatories of the world. Direct observations may be made with the
equatorial telescope of four and one-half inches aperture. This instrument is
also suitable for observations of the positions of comets, the components of the
easily separated double stars, etc.; and the theoretical studies may include similar
topics.

For the practical work at the observatory, the equipment includes, besides
the equatorial telescope, an astronomical transit by Troughton & Sims; a meri-
dian telescope and two zenith telescopes by Fauth, one of the latter being adapted
to photographic methods; altazimuths by Troughton & Sims 'and Fauth; a
Howard mean-time clock; chronometers by Negus and Nardin; and surveyor’s
transits, sextants, chronographs and auxiliary instruments of various kinds.

Adjustment of Observations. Observations of a geodetic nature will be
considered, or this work may be made to apply to other lines of investigation if
desired, such as physics, mechanics, and hydraulics. A general treatment of the
method of least squares may be given if desired.

Terrestrial Magnetism. A Kew magnetometer, a Barrows dip circle, and a
declinometer afford means for investigating the magnetic elements.

Gravity. One of the piers of the department has been occupied as a gravity
station by the United States Coast and Geodetic Survey, and is therefore con-
nected, through Washington, with the absolute determination made at Potsdam,
Germany.

The instrumental equipment for this class of work includes, besides a Kater
pendulum, a Mendenhall half-second pendulum apparatus of the pattern used in
the United States Coast and Geodetic Survey, the pendulum being swung in a
partial vacuum. The literature of this subject is well represented in the library.

Standards of Length. For the study and comparison of measures of length,
the metric laboratory is provided with a four-meter comparator with micrometer
microscopes and carriage movable transversely to accommodate two or more
measures simultaneously, an ice-bar apparatus, etc. The comparator is in a
case for protection from sudden changes of temperature, and the laboratory
temperature is nearly constant. A four-foot comparator is available for the direct
study and graduation of leveling rods.

For the investigation of the behavior of apparatus, especially tapes, under
field conditions, and also for the standardization of tapes, a ioo-meter comparator
may be used. The end marks are underground and well isolated from surface
disturbance. Micrometer microscopes on the piers above these marks are referred
to them by means of special plumbing apparatus, the tapes being observed directly
through the microscopes.  In this work, 50-meter Invar tapes may be used, whose
standardization has been made with precision by the National Bureau of Stand-
ards.

The graduation of scales, as well as their study, is facilitated by means of
a dividing engine made by the Society Genevoise. For the most delicate gradua-
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tion work, the large Rogers dividing engine in the Department of Physics is
available.

The laboratory standard of length is a steel meter bar of the international
type, by the Societe Gendvoise. It has been compared with the international
prototype at Washington. A Rogers four-inch and decimeter scale on speculum
metal, accurately compared, and a brass line-and-end-measure yard are also
available.

Investigation of Instruments. In addition to the special equipments men-
tioned above, considerable apparatus of an auxiliary character for the investiga-
tion of instruments is at hand. Notable pieces are the large Dodge-Mayhew
level-trier, a spherometer with special adaptation for the study of pivots, a pair
of pier collimators, micrometer microscopes, etc. Also, there are the usual
engineering instruments of many types, transits, theodolites, heliotropes, levels,
and meteorological instruments. For standards of temperature, there are several
precision thermometers by Boudin, Tonnelot, and others, some of which have
been standardized by the International Bureau of Paris. A special comparator
is available for the calibration of thermometers, and there is a pyrometer for the
study of high temperatures.

The work arranged especially for graduate students may be divided into the
following courses:

a. Theory of Least Squares and Adjustment of Observations.
b. Theoretical Geodesy and Geodetic Methods.

¢. Advanced Geodetic Astronomy.

d. Geodetic Laboratory and Field Investigations.

The character of the work, as well as the amount of time to be devoted to
it, will be arranged with each student. It is usually desirable that the theoretical
reading be accompanied by illustrative laboratory practice, and in the more
advanced portions of his work the student will generally devote most of his time
to special investigations.

The preparation necessary for graduate work in geodesy and astronomy
should include, in particular, general courses in physics, chemistry, and mathe-
matics (including differential and integral calculus), as well as the usual under-
graduate work in surveying and mechanics. The ability to read German scientific
works is almost indispensable.

Elementary Surveying; Advanced Surveying; Topographic, Hydrographic,
and Geodetic Survey (Camp); Survey Computations and Mapping.

Least Squares: Adjustment of Observations. Assistant Professor Under-
wood.

Advanced Topographic Surveying. Professor Leland.

Geodesy and Geodetic Laboratory. Professor Leland and Assistant Professor
Underwood.

Geodetic Astronomy. Professor Leland.
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APPLIED MECHANICS

Professors: S. G. George; E. W. Rettger.
Instructor: H. V. Howell.

The facilities of the library in Lincoln Hall, with the added sources available
in the University Library, permit extensive advanced work in the field of applied
mechanics.

The prerequisite training for graduate work in this department should cover
the range in Mathematics, Physics, Materials, Mechanics and Structural Design
required of Cornell graduates in Civil Engineering. Many of the advanced
treatises are in French or German, and a reading knowledge of technical works in
these languages is extremely valuable.

Mechanics of Engineering. Professor George, Assistant Professor Rettger,
and Mr. Howell.

Advanced Mechanics. Professor George and Assistant Professor Rettger.

Special Courses in Advanced Mechanics for Graduates. Professor George
and Assistant Professor Rettger.

Engineering Problems. Professor George and Assistant Professor Rettger.

HYDRAULICS AND HYDRAULIC ENGINEERING

Professors: E. E. Haskell; E. W. Schoder; F. J. Seery; C. L. Walker;
E. W. Rettger.

The Hydraulic Laboratory. The unique location and construction of this
laboratory render practicable investigations requiring a steady gravity water
supply for long periods using relatively large flows of water. The water supply
is obtained from Fall Creek with a watershed of 126 square miles. Beebe Lake,
a pond of about 20 acres, has been formed by the construction of a concrete dam,
26 feet high, with a spillway crest length of 130.5 feet. At one end of the dam
there is an additional flood spillway 141.5 feet long. A rectangular canal 420
feet long and 16 feet wide is supplied from Beebe Lake through six headgates
for controlling the amount of flow. The upper portion of the canal is 17.7 feet
deep and the lower portion is 10 feet deep. In this canal are two sharp crested
weirs, 16 feet long, over which discharges as large as 400 cubic feet a second
may be passed.

A short branch canal 6 feet wide, in the upper portion of the laboratory build-
ing, may be supplied directly from Beebe Lake by means of a 48-inch cast iron
pipe line with a short 30-inch branch at its lower end. A 30-inch valve controls
the flow from the 48-inch pipe into the 6-foot canal. The 6-foot canal discharges
either to waste into the pool below Triphammer Falls (a sheer drop of 60 feet)
or into the upper end of a steel stand-pipe 6 feet in diameter and 60 feet high.
A suitable mechanism causes an instantaneous diversion of discharges as large
as 60 cubic feet a second from the waste flume into the standpipe or vice versa.
The 6-foot standpipe is provided at the bottom with a 36-inch discharge valve
operated by hydraulic pressure. There is a float gauge indicating accurately
the height of the water surface in the standpipe. An independent 10-inch pipe
line from Beebe Lake to the bottom of the laboratory supplies the majority of the
pieces of apparatus used for class work and research. The 6-foot standpipe may
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be used also as a supply tank, water being supplied to it either from the 6-foot
canal or the io-inch pipe line.

The lower portion of the large 16-foot canal, 350 feet long between weirs,
is used for measurements with floats and current meters. An electrically operated
car spans this canal and is used for rating the current meters. Models of dams
may be built in the canal and the flow over them investigated with precision.

In the laboratory building there is also a concrete flume 2 feet wide, 4 feet
deep, and 25 feet long. Flows up to 11 cubic feet a second can be passed through
this and measured volumetrically. This flume is conveniently arranged for
experiments on small weirs, low head orifices, etc.

There are numerous flanged connections from 4 to 12 inches diameter for the
attachment of apparatus.

The hydraulic machinery equipment at present includes only types of the
turbine, Pelton-Doble wheel, multi-stage centrifugal pump and hydraulic ram,
all arranged for testing.

Prospective graduate students should bear in mind that only under very rare
circumstances can a candidate for the Master’'s degree, or even the Doctor’s
degree, hope to carry out an experimental investigation in hydraulics involving
large flows of water up to the capacity of the laboratory or involving extensive
constructions. The limitations of seasonal availability of water and of weather
conditions, as well as of time, labor, and expense, are such that the graduate
student in this subject should look forward to investigations of lesser apparent
magnitude, but often of equal value.

Hydraulics. Professor Schoder.

Hydraulic Measurements. Professor Schoder.

(This laboratory course is a prerequisite to the other more advanced and
specialized work.)

Experimental Hydraulic Motors and Pumps. Professor Schoder.

Experimental Hydraulic Investigation. Professors Haskell and Schoder.

Water Supply. Professor Seery.

Hydraulic Constructions. Professor Seery.

Water Power Engineering. Professor Seery.

SANITARY ENGINEERING

Professors: H. N. Ogden; C. L. Walker.

The courses offered to graduate students may be divided into two classes;
those dealing with the design, construction, and operation of sewage disposal
plhnts and water purification plants; and those fundamental studies in chemistry,
biology, and bacteriology, which the undergraduate student in civil engineering
may not have been able to pursue.

A sewage-disposal plant in the city of Ithaca offers opportunity for experi-
mental study of septic action and of sedimentation. Within a short distance
from Ithaca are five other plants, well adapted for critical examinations of efficien-
cies. Numerous other opportunities are offered for the study of similar questions.

The laboratories in all the related subjects are open to graduate students
in sanitary engineering. The courses in organic chemistry are well adapted
to the study of the disposal of trade wastes. The courses in mycology and
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botany afford excellent opportunity for studying the life history of algae and
other water plants which affect both stream pollution and purification. The
courses in bacteriology deal not only with water bacteria and the colon types
but also with pathogenic forms interesting from the point of view of epidemiology.
The courses in the Medical College enable the student to trace the effect of the
pollutions of water supply and to acquire a working knowledge of the water-borne
diseases. Finally, a well equipped sanitary laboratory, established in the College
gives an opportunity for students to acquire not merely laboratory technique in
water analysis, but also a practical training in the forms of interpretation. This
laboratory is also available for experimental studies of the efficiency of water and
sewage plants and of methods of dealing with the refuse from factories. The
library is well provided with the literature of the various subjects bearing on
municipal sanitation.

The following courses in other subjects in the University may profitably be
taken by graduate students in sanitary engineering: History and Political Science
76a; History and Political Science 54a; Chemistry, 30; Chemistry, 75; Botany
11; Entomology, 19; Medical College, course 43.

In order to take advanced work in this department, the student must have
had an equivalent of the preliminary courses listed below.

Sanitary Biology; Municipal Engineering; Purification and Control of Water
Supplies; Sewerage Works; Sanitary Laboratory; Sanitary Design.

Municipal Engineering. Professor Ogden.
Purification of Water. Professor Ogden.
Special Laboratory Work. Assistant Professor Walker.

RAILROAD AND HIGHWAY ENGINEERING

Professors: F. A. Barnes; W. L. Conwell.
Instructors: J. E. Perry; Carl Crandall.

The library contains an excellent collection of books, technical periodicals,
and publications of engineering societies on railroad and highway construction
and maintenance, and on railroad operation. Reports of cities and of state
highway commissions and specifications for the construction and maintenance
of roads and pavements are also available. Standard plans and other data have
been contributed from time to time by railroad companies and others.

Maps and profiles of location surveys, many of them relocations of existing
lines, are on file in the office of the department and form an excellent basis for
the study and comparison of alternate routes and for economic design. Surveys
for structure sites and equipment for gathering additional data are available.

Highway Laboratories The laboratory for testing rock and other non-
bituminous highway materials is equipped with a Deval machine, Page impact
machine for the toughness test, impact machine for the cementation test, ball
mill, core drill, diamond saw, grinding lap, Dorry machine, briquette molding
machine, rattler for brick testing, and sieves for examination of aggregates.

The bituminous laboratory is housed in a separate building devoted solely
to this purpose and at present is equipped with an Engler viscosimeter, drying
ovens, a New York State Board of Health oil tester, balances, a New York Testing
Laboratory penetrometer, molds for the float test, etc., a ductility testing
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machine, bitumen extractors, equipment for distillations, and sieves for exami-
nation of sheet asphalt mixtures and aggregates for bituminous concretes, thus
enabling the student to make the standard tests of bituminous materials, and
bituminous paving mixtures.

The other laboratories of the College of Civil Engineering for thestudy of the
strength and other properties of materials and the Ceramic Laboratory of the
Department of Geology, which is equipped with kilns and a brick machine, are
also available for the use of students specializing in this field.

Attention is called to the facilities available in other departments of the
University to supplement the work outlined below; as for example, in political
science, the course on railroad transportation and, in electrical engineering,
courses dealing with the application of electricity to the operation of railroads.

Special courses of investigation and study will be arranged to meet individual
needs.

Railroad Surveying and Engineering Construction. Prerequisite for graduate
work.

Railroad Maintenance of Way. Professor Barnes and Mr. Perry.

Railroad Operation and Management. Professor Barnes and Mr. Crandall.

Highway Engineering. Professor Barnes, Assistant Professor Conwell,
and Mr. Perry.

(These three courses will not be accepted as part of a major subject unless they
are accompanied by special work and reports.)

Railroad Engineering Design. Professor Barnes and Mr. C randall.

Highway Laboratory. Professor Barnes, Assistant Professor Conwell,
and Mr. Perry.

Highway Engineering Design. Professor Barnes, Assistant Professor
Conwell, and Mr. Perry.

BRIDGE ENGINEERING

Professors: H. S. Jacoby; E. N. Burrows; L. C. Urquhart.

In this subject, instruction is offered in the determination of loading, stresses,
and design of roofs, buildings, bridges, arches, foundations, piers, retaining walls,
and other structures of timber, teel, reinforced concrete, and masonry.

A collection of over seven thousand blue prints is available, giving detail
plans of American railroad and highway bridges, roof trusses, steel buildings,
and various structures of reinforced concrete and masonry, and there are also
about one thousand selected photographs of all classes ol bridges designed in this
country.

The twenty-six bound volumes of blue prints used for office reference by the
late George S. Morison, which contain the plans of all the bridges designed under
his direction as consulting engineer, form a part of the reference library.

The library contains practically all the important books on bridge and struc-
tural engineering. It also -contains a valuable collection of theses, those on
original investigations relating to arch bridges being especially noteworthy.
These investigations have been conducted so as to form an extended and closely
related series. Their results constitute an important addition to previous
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knowledge of the relative strength, stiffness, and weight of different types of
construction, and of the method for their investigation and design. Special
facilities are available for the study of secondary stresses in bridge trusses.

To qualify for graduate work in bridge engineering, a knowledge of theoretical
mechanics, of the strength of materials, and of engineering construction is required
in addition to the preliminary course in structural design named below.

Structural Details, Bridge Stresses, and Bridge Design.

Reinforced Concrete Arch. Professor Jacoby, Assistant Professors Burrows
and Urquhart.

Higher Structures. Professor Jacoby.

Masonry and Foundations. Professor Jacoby and Assistant Professor
Urquhart.

Steel Buildings. Assistant Professor Urquhart.

Concrete Construction. Assistant Professors Burrows and U rquhart.

Engineering Design. Professor Jacoby and Assistant Professor Urquhart.

ARCHITECTURE

Professors: F. H. Bosworth; C. A. Martin; O. M. Brauner; A. C. Phelps;
George Y oung; Christian Midjo; L. P. Burnham; G. R. Chamber-
lain; Shepherd Stevens; H. S. Gutsell.

Instructor: H. E. Baxter.

Graduate work is offered in architectural design; in the history of architecture,
painting, and sculpture; in advanced construction; and in drawing, painting,
modeling, and decoration.

Candidates for the Master’s degree in architecture must have had preliminary
training in the subjects elected for graduate work equivalent to that required
in like subjects in this University for the degree of Bachelor of Architecture or of
Bachelor of Science in Architecture. Architectural Design, History of Architec-
ture, and Architectural Construction are offered as major subjects for the Master’s
degree; Drawing, Painting, Modeling, Decoration, and approved courses in
other departments of the University may be elected as minor subjects.

The facilities for graduate work in architecture are excellent. Large, well-
lighted drafting-rooms and studios are provided and a special architectural
library—one of the most complete in America— comprising several thousand
books, photographs, lantern-slides, and numerous original drawings, is located in
White Hall where it is easily accessible to the student.

The standard of work is of a high order and instruction is given by means of
lectures, seminary discussions, and especially by direct personal, criticism and
advice.

The following courses are open to graduate students:

Architectural Design. Professors Bosworth, Burnham, and Stevens.
History of Architecture. Professor Phelps.

Construction. Professors Martin and Y oung and Mr. Baxter.
History of Painting and Sculpture. Professors Brauner and Gutsell.
Drawing and Painting. Professors Brauner, Mijdo, and Chamberlain.
Modeling. Professor Midjo.

Decoration. Professors Midjo and Stevens.
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THE MEDICAL SCIENCES
As Presented in the Medical College in New York City

For a full description of the work in the Medical College at Ithaca and in
New York City, see the Announcement of the Medical College.

The Medical College in New York City comprises the main building on First
Avenue opposite to Bellevue Hospital and the adjacent Loomis Laboratory on
Twenty-sixth Street.

The Main Building occupies the entire block between Twenty-seventh and
Twenty-eighth Streets on First Avenue, extending back one hundred feet, thus
affording an available space of nearly 20,000 square feet on each of its seven
floors.

The Department of Anatomy occupies the entire fifth floor. In addition to a
commodious and well lighted dissecting room there are numerous smaller rooms
for investigation and research in anatomy, histology, and embryology, prepara-
tion rooms, storage rooms, etc.

The fourth floor is devoted entirely to pathology and bacteriology. There
are several rooms for investigators and assistants, preparation rooms, class rooms,
a teaching museum, and a library containing current numbers and many back
files of the important journals devoted to medical sciences, in English, French,
and German.

The facilities offered by the departmental libraries in the medical school are
readily amplified by use of the various libraries in New York City, several of
which are within easy reach of the college buildings. Among these the library
of the New York Academy of Medicine, the second largest medical library in the
country, is worthy of special mention.

The Departments of Physiology and Chemistry occupy the third floor of the
main College building and are equipped with laboratories devoted to the problems
of research, in addition to those used by students in the course leading to the
M.D. degree. Organic chemistry, physiological chemistry, and chemical path-
ology are thus especially provided for. One large room is set aside for calorimetry’
and another has been equipped as an operating room in connection with the work
in experimental physiology.

The lower floors of the main building contain the college offices, the dispen-
sary, lecture rooms, class rooms, and a power plant.

The Loomis Laboratory, besides the pharmacological laboratories for medical
students, contains laboratories for research on bacteriology, physiological chemis-
try, experimental medicine, and pharmacology. Facilities are thus furnished
to graduates who may desire to pursue further study or research in the various
departments of laboratory investigation.

The second floor of this laboratory is devoted entirely to pharmacology and
its allied sciences; the first and third floors provide accommodations for the
Department of Experimental Medicine with research laboratories for physio-
logical chemistry and chemical pathology. The fourth and fifth floors are devoted
to research in pathology, bacteriology, and haematology; they also provide
ample accommodations for photomicrography.

Bellevue Hospital, whose gates open directly opposite the college buildings>
furnishes ample opportunity for extending the problems of the laboratory to the
bedside, besides offering many intricate problems for solution in the laboratory.
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The Hospital is organized in four divisions, one of which has, by the Trustees
of the Hospital, been placed at the disposal of the Faculty of the Cornell Univer-
sity Medical College for medical research and instruction. The services thus
intrusted to the College include, continuously, ninety medical beds, ninety
surgical beds, thirty-two beds devoted to gynecology; twenty-two beds to genito-
urinary diseases, and for one-half the year fifty-four obstetrical beds, together
with equal privileges with the other three divisions, giving continuous opportunity
for instruction and research, in the wards devoted to the treatment of alcoholic
diseases, tuberculosis, and the psychopathic diseases.

New York Hospital. The Medical College, through the courtesy of the
Governors of the New York Hospital, has long been accorded certain privileges
for instruction in its wards, but on the first of January, 1913, a definite arrange-
ment was established between Cornell University and the New York Hospital,
through the donation to the hospital of a generous fund which was presented by
Mr. George F. Baker, one of the Govenors of the hospital, upon the condition
that hereafter half the entire medical, surgical, and pathological services of the
institution shall be definitely assigned to the Cornell University Medical College
for the advancement of its teaching and research.

By the most advantageous arrangement the University nominates the visiting
staff and laboratory staff of its division and secures the admission of its students
to the wards as clinical clerks, which enables the College to make a definite
provision in its courses of instruction and research for work in the New York
Hospital, and this is now closely correlated in the curriculum with the similar
work which has hitherto been done in Bellevue Hospital. Furthermore, the
laboratory staffs of the different departments of the Medical College are placed
at the service of the Hospital for the purposes of extending its scientific works.
The hospital service thus assigned to the College comprises 100 beds. This
service is exceedingly active. It includes several thousand acute and emergency
cases brought in annually from a large ambulance and dispensary district.

The services thus supplied to the College are ample for advanced research as
well as for undergraduate instruction.

Anatomy
Professors: C. R. Stockard: J. F. Gudernatsch; C. V. Morrill; R.

Chambers, jr.
Instructors: G. N. Papanicolau; L. W. Sneed.

Abundant material and sufficient apparatus are available for advanced study
and work in the various branches of anatomy, embryology, histology, comparative
morphology, descriptive anatomy, and experimental anatomy. Students desiring
to pursue graduate work in any Ol these branches must have had in their college
courses preliminary training in general zoology and comparative anatomy.
A reading knowledge of German and French is essential.

The laboratories are well equipped with microscopes, projection apparatus,
microtomes, thermostats, etc., for advanced anatomical work. There is a good
aquarium which makes it possible to conduct experimental studies on lower
vertebrates.

New York City offers exceptional advantages for obtaining the material
necessary for anatomical work. The large slaughter-houses are accessible for
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comparative mammalian tissues and organs. The extensive collections of
specimens and models in the city museums are extremely helpful and instructive
to the advanced student.

The members of the staff offer courses in the various phases of anatomy in
which they are especially engaged. The courses offered for the medical students
appear in this announcement, and are particularly recommended to those students
who have not pursued work ol this kind. Technical and practical anatomical
work are fully provided.

Preliminary requirements, Physics, Chemistry, and Biology as required for
admission to the Medical College.

Morphology; Embryology; Histological Technic; General Histology,
Microscopic Anatomy and Organology; Descriptive Anatomy including courses
in dissection of the upper extremity, the head and neck, the lower extremity,
the thorax, the abdomen and pelvis; Demonstrations on the Cadavar; Live
Anatomy; Dissection Review; Topographical Anatomy; Neuro-Anatomy
and Neuro-Histology; Applied Anatomy; Organs of Special Sense; Anatomical
Research.

Anatomy of the Living Body. Professor Stockard.

Special and Topographical Studies of Different Regions. Professors Stockard
and Morrill.

Comparative Histology and Histogenesis. Assistant Professor Gudernatsch.

Comparative Embryology.  Assistant Professors Gudernatsch and
Chambers.

Experimental Morphology. Professor Stockard and Dr. Papanicolau.

Anatomy of the Infant and Postnatal Development. Professors Stockard
and Morrill.

Physiology
Professor: G raham Lusk.
Lecturers: A. l. Ringer; Samuel Goldschmidt.

The physiological laboratory contains rooms furnished with modem apparatus
for research in physical physiology, an operating room for aseptic surgical opera-
tions on animals and a chemical laboratory principally devoted to researches in
metabolism. Special features of the laboratory equipment are: An Atwater
respiration calorimeter of small size, adapted for work on children, dwarfs, and
dogs; an Einthoven string galvanometer (Dr. William’s model), together with a
complete equipment of optically recording apparatus for investigating heart
sounds and dynamic conditions of the circulation.

The library of Professor Lusk, together with a large collection of reprints of
articles by various authors, may be consulted by students.

Students desiring to elect physiology as a major subject in addition to complet-
ing the course in general physiology given to medical students, will be required
to undertake some special problem, preferably dealing with aspects of nutrition
or circulation. Students electing physiology as a minor subject may select either
the work in general physiology given to medical students or may select only a
portion of this course (e.g., nutrition, circulation, etc.) provided an additional
amount of special work in these subjects is undertaken.
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A preliminary knowledge of chemistry— analytical, organic and physiological,
as well as of physics— is requisite for those who select physiology as a major.

General Physiology. Comprising Nerve Muscle Physiology, Central Nervous
System, Special Senses, Respiration, Circulation, Secretion, Digestion, Meta-
bolism.

Physiology of Nutrition. Professor Lusk and Dr. Ringer.
Physiology of Circulation. Dr. Edwards.

Physiological Chemistry and Chemical Pathology
Professor: S. R. Benedict.
Instructors: T. P. Nash; E. Osterberg; E. Francke.

The laboratories available for advanced work and research in physiological
chemistry and chemical pathology include those of the Department of Chemistry,
located in the main college building, the new chemical laboratories at Bellevue
Hospital, and a research laboratory in the General Memorial Hospital. These
laboratories provide adequate equipment for investigation in a great variety of
special problems in the chemistry of the plant, animal or human organism in
health or disease, by chemical, physical, or optical methods. In the college
library the principal journals relating to these subjects are on file.

Students expecting to pursue investigation in physiological chemistry or
chemical pathology should have adequate preliminary training in inorganic,
analytical and organic chemistry, as well as in physics, physiology, and physical
chemistry, though a study of these latter subjects could be pursued at the college,
together with more advanced work in special lines.

Organic and Physiological Chemistry; Research.

Physiological Chemistry. Professor Benedict and Instructors.
Chemical Pathology. Professor Benedict.

Pathology and Bacteriology
Professors: James Ewing; W. J. Elser; O. H. Schultze; J. C. Torrey.

Instructors: A. F. Coca; E. S. L'Esp”™rance; J. B. Gere; G. W. Wheeler;
N. P. Larsen; M. C. Kahn.

The laboratories of pathology occupy the fourth floor of the main building
and the third and fourth floors of the Loomis Laboratory. The equipment
includes all the means commonly employed in pathological research and much
new and original apparatus. Both laboratories are provided with suitable
quarters for the care of animals. The departmental library includes about
8,000 bound volumes and a large and valuable collection of monographs and
reprints. There is an extensive collection of specimens illustrating pathological
histology, much material for histological study, and a museum containing about
1,200 specimens. The recent material from the autopsies at several hospitals
is constantly available for study, and furnishes a supply of problems in many
fields, which is practically inexhaustible. Applicants who have been admitted
to the Graduate School are required to present the degree of Doctor of Medicine
for admission to the courses in pathology. Applicants in bacteriology may, in
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special cases, be accepted without the medical degree. A limited number of
fellowships is available in this department.

General Pathology; Special Pathology; Pathological Anatomy; Medico-
legal Pathology; Autopsy Technics; Experimental Pathology; Bacteriology;
Serology.

General Pathology. Professor Ewing.

Special Pathology. Professor Ewing, Dr. L’'Esperance and Dr. Coca.
Bacteriology. Dr. E1ser and Drs. Wheeler and Larsen.
Immunology. Professor Elser.

Preventive Medicine and Hygiene. Professor Torrey and Dr. Kahn.
Neuropathology. Dr. Gere.

Pharmacology

Professors: R. A. Hatcher; C. Eggleston.

The laboratory of pharmacology, in the Loomis Laboratory, is well equipped
for general work and research in pharmacology, and special opportunities will
be offered for doing work involving the action of drugs on the circulatory system,
and methods of biological testing of drugs and medicines, either supplementing
or replacing chemical tests for activity and identity.

The departmental library is sufficient for the immediate needs of workers,
and its facilities are readily amplified by the College and other libraries nearby
which furnish every opportunity for extending the work.

A preliminary knowledge of Chemistry and Physics is required.
Materia Medica and Pharmacy; Pharmacology.
Research in Pharmacodynamics of Drugs; Toxicology.
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The Susan Linn Sage Fellowships in Philosophy:
Glen Raymond Morrow, A.B. (Westminster) 1916; A.M. (University of

Missouri) 1918
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The Edgar J. Meyer Memorial Fellowship in Engineering Research:

SPECIAL FELLOWSHIPS

The Susan Phelps Gage Fellowships in Physics:
Chi Ting Kwei, B.A. (Yale) 1917
Herbert Kahler, B.S. (University of Washington) 1918

The DuPont Fellowship in Chemistry:
Louise Kelley, A.B. (Mt. Holyoke) 1916

GRADUATE SCHOLARS

The Susan Linn Sage Graduate Scholarships in Philosophy:
Stuart Meiklejohn, A.B. (Amherst) 1918
DeForest Fox, A.B. 1919
Henry Richey Smith, A.B. (Ohio Wesleyan) 1907

The Graduate Scholarship in Psychology:
Mabel Florence Martin, B.A. (Mt. Holyoke) 1918

The Graduate Scholarship in Mathematics:

The Graduate Scholarship in Chemistry:

The Graduate Scholarship in Physics:
Lewis Richard Roller, A.B. 1917

The Graduate Scholarship in Civil Engineering:

The Graduate Scholarship in Latin and Greek:
Eunice Work, B.A. (Tarkio) 1917: A.M. (Cornell) 1919
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The Graduate Scholarship in Archaeology and Comparative Philology:
Helen Margaret Connor, A.B. (Indiana State Normal) 1911; A.M. (Indiana)
1912

The Graduate Scholarship in Vertebrate Zoology, including Anatomy and His
tology and Embryology:
Louisa Edwina Keasbey, A.B. 1919

The Graduate Scholarship in Botany, Geology, or Physical Geography:

The Graduate Scholarship in English:
Henry Andrews Ladd, A.B. (Amherst) 1918

The Graduate Scholarship in History:

The Graduate Scholarship in Architecture:
Edwin Julius Truthan, B.Arch. 1919

The Graduate Scholarship in Veterinary Medicine:
Herbert Lester Gilman, D.V.M. 1917

The Graduate Scholarships (1919-1920) in Political Economy:
Che Kwei Chen, A.B. 1918
Herbert Saphir, A.B. 1919
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ADVANCED DEGREES—1918-1919

MASTERS OF ARTS

Conferred October 9, 1918

Cheh Yao Chang, B.Sc.: Sanitary Chemistry; Organic Chemistry. Thesis:
Chemical Studies on Some Common Chinese Medicinal Herbs.

Vi Arvin Graham, A.B.: Philosophy; Education. Thesis: Hegel's Theory
of Development.

Harry Lebowsky, B.S.: Plant Physiology; Forestry. Thesis: Relation of
Orchid Endophyte to Development of Orchid Seed.

William Curtis Swabey, A.B.: Logic and Metaphysics; Ethics. Thesis: An
Essay on Malebranche.

Conferred March 21, 1919
Stanley Ross Burlage, B.S.: Physiology; Biochemistry. Thesis: The Cor-
puscle Content of the Blood of the Normal Young Adult.

Conferred June 23, 1919

Katherine Rogers Adams, A.B.: English Literature; Medieval History. Thesis:
Horace and Vida on the Art of Poetry.

Vivian Irene Bell, A.B.: Sociology; Psychology. Thesis: Social Work in Ithaca.

Cuthbert Norman Clark, B.A.: Psychology; Education. Thesis: The Effect
of Brightness Disparity on the Facilitation of the Binocular Mixture of Two
Grey Fields.

Marguerite Craig Flockhart, A.B.: European History; English Literature.
Thesis: Joseph Priestley and Contemporary Political Thought.

Doris Kernan Joffrion, B.A.: English Literature; American Literature. Thesis:
The Parnassus Plays.

Avis Leone Kidwell, B.A.: English Literature; OId English. Thesis: Poets
on the Relation between Music and Literature.

Edgar Gustave de Laski, A.B.: Philosophy; Psychology; Ethics. Thesis:
The Distinction and Relation of the Understanding and Reason in the
Hegelian System.

Grace Eleanor McReynolds, B.A.: English; Medieval History. Thesis: The
Medieval Element in Tennyson.

Amy Grace Mekeel, A.B.: Taxonomic Botany; Zoology. Thesis: The
ldentification of Herbaceous Plants in the Rosette Condition.

Alice Wade Mulhem, B.A.: English Literature; Old English. Thesis: The
Utterances of Some English Poets on the Poetics of Aristotle.

Harry Ashton Phillips, A.B., B.S. inEd.: Pomology; Rural Education. Thesis:
A Study of Experimental Data in the Fertilization of the Apple Orchard.

Kathryn Lillis Slingerland, B.A.: Zoology; Entomology. Thesis: The Organ
of Jacobson in Typhlomolge and its Significance in Caudate Amphibia.

Edwina Maria Smiley, B.A.: Plant Pathology; Histology. Thesis: The
Phyllosticta Blight of Snap-dragon.

Mary Susan Steele, A.B.: English Literature; French Literature. Thesis:
Plays and Masques at Court, 1603-1642.

Irving Chellis Story, B.S.: Victorian Literature; American Literature. Thesis:
Disraeli, the Novelist.

Dorothy Allison White, A.B.: English Literature; Latin. Thesis: The
Primitive Dance in its Relation to the Ballad.

Eunice Work, A.B.: Latin; French. Thesis: Ovid in Banishment.

8
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Holbrook Working, A.B.: Economic Theory; Farm Management. Thesis: A
Theoretical Study of Certain Effects of Currency Expansion.

MASTERS OF SCIENCE
Conferred October 9, 1918
Theresa Elizabeth Schindler, B.A.: Floriculture; Landscape Art. Thesis:
The Antirrhinum— Botany, History, Varieties, Culture.

Conferred June 23, 1919

Charles Milton Carpenter, D.V.M.: Veterinary Bacteriology; Obstetrics.
Thesis: Researches on a Spirillum Associated with Abortion in Ewes.

Robert Martinus jDolve, B.S. in M.E.: Experimental Engineering; Industrial
Engineering. Thesis: A Study of the Uni-flow Steam Engine.

ih Yuin Lee, B.S.; General Physics; Photometry and Illumination. Thesis:
The Variation of Electric Resistance of Thin Platinum Films with Change in
Temperature.

Kuo Feng Sun, B.S.: Applied Electricity; Engineering Mathematics. Thesis:
The Thermal Measurement of Alternating Current.

MASTERS OF SCIENCE IN AGRICULTURE
Conferred October 9, 1918
Eugene Curtis Auchter, B.S. in Agr.: Pomology; Plant Physiology. Thesis:
The Fruiting Habit of the Apple Tree.

Conferred June 23, 1919

Charles Loring Allen, A.B.: Animal Husbandry; Farm Management. Thesis:
The Effect of the Age of Sire and Dam on the Quality of the Offspring in
Dairy Cows.

Earnest Faville Cramer, B.S. in Agr.: Rural Education; Rural Economy.
Thesis: Records for a State System of Vocational Agricultural Education.

Alexander Campbell Gorham, B.S.A.: Pomology; Plant Physiology. Thesis:
The Pollination of the Mclntosh and Fameuse Apples.

MASTERS OF LANDSCAPE DESIGN
Conferred June 23, 1919
Catherine Elizabeth Koch, B.S., A.M.: Landscape Art; Rural Engineering.
Thesis: A Study of the Principles Bearing upon the Planning of Small
Residential Properties.
Mary lIsabelle Potter, B.S.: Landscape Design; French. Thesis: Adelynrood
— A Residential Property of the Society of Companions of the Holy Cross.

MASTER OF ARCHITECTURE
Conferred June 23, 1919
Roy Walling Cheesman, B.Arch.: Architectural Design; History of Architec-
ture. Thesis: A Government Experimental Aviation Field.

MASTERS OF CIVIL ENGINEERING
Conferred October 9, 1918
Hsieh Chun Chiu, B.S. in C.E.: Bridge Engineering; Railroad Engineering.
Thesis: A Critical Comparison of Methods for Finding Stresses in a Swing
Truss.
Chia Chi Huang, B.S. in C.E.: Bridge Engineering; Railroad Engineering.
Thesis:  On Influence Lines for Deflections of Beams.
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Conferred March 21, 1919
Feng-Shu Lu, C.E.: Railroad Engineering; Hydraulic Engineering. Thesis: A
Unified System of Organization and Management for the Railroads of China.

Conferred June 23, 1919
Nee Sun Koo, B.S.in C.E.: Bridge Engineering; Railroad Engineering. Thesis:
An Analytic Investigation of the K-Truss for Stresses and Deflections.
Chieh Yao Wang, A.T.E.C.: Bridge Engineering; Topographic Engineering.
Thesis: A Study of the Development in Design and Construction of Concrete
Arches in America.

MASTERS OF MECHANICAL ENGINEERING
Conferred March 21, 1919
Hermenegildo Balbino Reyes, A.B., M.E.: Electrical (Machinery; Mathe-
matics. Thesis: Induction Motor. Its Theory and Operation under
Unbalanced Voltage Conditions.

Conferred June 23, 1919
Yin Nien Liang, B.S.: Electrical Engineering; Power Plant Design. Thesis:
Unified Electric Power Supply for Peking, China.

DOCTORS OF PHILOSOPHY
Conferred October 9, 1918

Arthur Bishop Beaumont, B.S.: Soil Technology; Physical Chemistry; Hy-
draulics. Thesis: Studies in the Reversibility of the Colloidal Conditions
of Soils.

Peter Walter Claassen, A.B., A.M.: Biology; Morphology of Insects; Economic
Entomology. Thesis: Insect Inhabitants of Typha; their Ecological
Relations.

Herbert Barker Hungerford, B.A.: Limnology; Parasitology; Economic En-
tomology. Thesis: The Biology and Ecology of Aquatic and Semi-aqUatic
Hemiptera.

James Owen Knauss, B.A., A.M.: German Literature; German Philology;
Modem European History. Thesis: Social Conditions among the Penn-
sylvania Germans in the Eighteenth Century as Revealed in the German
Newspapers Published in America.

William Irving Myers, B.S.: Farm Management; Animal Husbandry; Political
Science. Thesis: An Economic Study of Farm Layout.

Alice Ayr Noyes, B.A., A.M.: Limnology, Morphology of Insects; Zoology.
Thesis: The Ecology of the Hydropsychidae and Philopotamidae of Rapid
Streams.

Howard A. Pidgeon, B.Sc., M.Sc.: Experimental Physics; Theoretical Physics;
Civil Engineering. Thesis: Magneto-Striction with Special Reference to
Pure Cobalt. Part I, The Wiedemann Effect.

Raymond Stratton Smith, B.S., M.S. Soils; Geolog}'; Plant Physiology.
Thesis: Some Effects of Potassium Salts on Soils.

Donald Kiteley Tressler, A.B.: Agricultural Chemistry; Organic Chemistry;
Soils. Thesis: The Solubility of the Soil Potash in Various Salt Solutions.

Conferred March 21, 1919
Clyde Olin Fisher, A.B.: Economics; Politics; Economic Theory. Thesis:
Federal Power in the Settlement of Railway Labor Disputes.
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John Edward Foglesong, B.A., A.M.: Inorganic Chemistry; Organic Chem-
istry; Physical Chemistry. Thesis: Cooling Curves in the Three Com-
ponent System: Ammonium Nitrate— Ammonium Chloride— Water.

Earle Volcart Hardenburg, B.S., M.S. in Agr.: Farm Crops; Plant Breeding;
Farm Management. Thesis: A Study by Survey Methods of Factors
Influencing the Yield of Potatoes.

Leon Augustus Hausman, A.B., A.M.: Comparative Morphology; Entomology,
PhysicalGeography. Thesis: A Microscopic Investigation of the Definitive
Hair Structure of the Mammalia with Special Reference to the Monotremes.

John Irvin Lauritzen, B.S.: Plant Pathology; Plant Physiology; Physical
Chemistry. Thesis: The Relation of Temperature and Humidity to Infec-
tion by Certain Fungi.

George Cornell Supplee, B.S., M.S. in Agr.: Bacteriology; Sanitary Chemistry;
Biochemistry. Thesis: The Lecithin Content of Butter and Its”Possible
Relation to the Fishy Flavor.

James Malcolm Swaine, B.S.A., M.S. in Agr.: Systematic Entomology; Mor-
phological Entomology; Plant Pathology. Thesis: Canadian Bark
Beetles,— A Preliminary Classification, with an Account of the Habits and
Means of Control.

Harold Worthington Turpin, B.S. in Agr.: Soil Technology; Plant Physiology;
Physical Chemistry. Thesis: The Carbon Dioxide of the Soil and Some
Factors Affecting It.

Conferred June 23, 1919

Rudolph John Anderson, B.Sc.: Chemistry; Physiology; Bacteriology. Thesis:
The Occurrence of Organic Phosphorus Compounds in Plants.

Harold Simmons Booth, A.B., A.M.: Inorganic Chemistry; Physical Chemistry:
Physics. Thesis: The Atomic Weight of Nitrogen.

Frank Pores Bussell, A.B.: Plant Breeding; Plant Physiology; Soil Technology.
Thesis: A Study of Mendelian Inheritance in Barley.

Marie Taylor Collins, A.B., A.M.: Logic and Metaphysics; Ethics; Psy-
chology. Thesis: Some Modern Conceptions of Natural Law.

George Andrews Hedger, A.B.: Modem European History; Political Science;
American History. Thesis: The Position of the British Labor Party in
Relaticn to Foreign Policy.

Thomas Lyons Martin, B.A.: Soil Technology, Plant Physiology, Bacteriology.
Thesis: The Decomposition of Green Manures at Different Stages of Growth.

Carleton Chase Murdock, B.S., A.M.: Experimental Physics; Mathematical
Physics; Theoretical Physics. Thesis: The Photoelectric Properties of
Rhodamine-B for Short Exposures.

ErnestTrowbridgePaine,A.B.,A.M.: Logicand Metaphysics; Ethics; Greek and
Medieval Philosophy. Thesis: Emile Durkheim’s Social Theory of Religion.

Ralph Chapman Rodgers, M.E., A.M.: Experimental Physics; Photometry;
Theoretical Physics. Thesis: Change of Resistance with Temperature of
Various Sodium Amalgams.

William Curtis Swabey, A.B., A.M.: Logic and Metaphysics; Ethics: Psy-
chology. Thesis: The Philosophy of Malebranche.

Miriam Hasbrouck Van Dyck, A.B., A.M.: German Literature; German
Philology; American Literature. Thesis: Impersonations of the Christ-
theme in the Modem German Drama and Novel.



