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ACADEMIC CALENDAR
1956 - 1957 I

January 2, Wednesday Last day on which thesis outliij

may be handed in by Mast{ 3

degree candidates who plan )

finish their work by the 1!

'

Commencement.

January 12, Saturday, 12:00 M Classes stop.

January 14, Monday through January 22,

Tuesday Final examinations.

January 28, Monday Registration of graduate studer .

January 30, Wednesday, 8:00 A.M. . . . Classes resume.

February 8 or 9, Friday, Saturday . . . Ph.D. language examinations.

February 22, Friday Washington's Birthday; a he-

day.

March 20, Wednesday Last day on which graduate si

dents may drop courses witho 1

failure.

March 20, Wednesday, 5:00 P.M. to

March 25, Monday, 8:00 A.M. .

April 18, Thursday, 5:00 P.M. to

April 23, Tuesday, 8 :00 A.M. .

April 26 or 27, Friday, Saturday .

May 18, Saturday, 12:00 M. .

May 20, Monday, through May 29

Wednesday ....
May 28, Tuesday

May 30, Thursday

May 31, Friday, through June 2, Sunday

Spring recess.

Easter recess.

Ph.D. language examinations.

Classes stop.

Final examinations.

Last day for bound theses to 1

handed in.

Memorial Day; a holiday.

Commencement.



ACADEMIC CALENDAR
1957 - 1958

September 9, Monday . . . .

September 11, Wednesday, 8:00 A.M.

October 3, Thursday ....

October 4 or 5, Friday, Saturday

October 12, Saturday .

November 1, Friday .

November 11, Monday

November 26, Tuesday, 5:00 P.M. to

Monday, December 2, 8:00 A.M. .

December 6 or 7, Friday, Saturday .

December 18, Wednesday, 5:00 P.M. to

January 2, Thursday, 8:00 A.M. .

January 2, Thursday ....

Registration of graduate students.

Classes begin.

Last day on which Ph.D. candi-
dates who plan to complete their

work by the June, 1958 Com-
mencement may take the pre-
liminary comprehensive examin-
ation.

Ph.D. language examinations.

Columbus Day; a holiday.

Last day on which graduate stu-

dents may drop courses without
failure.

Veteran's Day; a holiday.

Thanksgiving recess.

Ph.D. language examinations.

Christmas recess.

Last day on which thesis outlines

may be handed in by Master's
degree candidates who plan to

finish their work by the 1958
Commencement.

January 11, Saturday, 12:00 M. . . . , Classes stop.

January 13, Monday, through January 21,

Tuesday . . Final examinations.

January 27, Monday . . . . . . Registration of graduate students.

January 29, Wednesday, 8:00 A.M. . . . Classes resume.

February 7 or 8, Friday, Saturday . . . Ph.D. language examinations.

February 22, Saturday Washington's Birthday ; a holiday.

March 20, Thursday Last day on which graduate stu-

dents may drop courses without
' faihire.

March 29, Saturday, 12:00 M. to

April 8, Tuesday, 8:00 A.M Spring recess.

April 19, Saturday Patriots Day; a holiday.

April 25 or 26, Friday, Saturday.... Ph.D. language examinations.

May 20, Tuesday, 5:00 P.M Classes stop.

May 22, Thursday, through May 29, Thursday . Final examinations.

May 28, Wednesday . . . . . . Last day for bound theses to be
handed in.

May 30, Friday Memorial Day; a holiday.

May 30, Friday through June 1, Sunday . . Commencement.



ACADEMIC CALENDAR
1958-1959

September 8, Monday Registration of graduate students.

September 10, Wednesday, 8:00 A.M. . . Classes begin.

October 2, Thursday Last day on which Ph.D. candi-

dates who plan to complete their

work by the June, 1959 Com-
mencement may take the pre-

liminary comprehensive examin-
ation.

October 3 or 4, Friday, Saturday . . . PhX). language examinations.

October 13, Monday Columbus Day; a holiday.

November 3, Monday Last day on which graduate stu-

dents may drop courses without

to

November 11, Tuesday

November 25, Tuesday, 5:00 P.M
December 1, Monday, 8:00 A.M.

December 5 or 6, Friday, Saturday

December 20, Saturday, 12:00 M. to

January 5, Monday, 8:00 A.M.

January 5, Monday

failure.

Veteran's Day; a holiday.

Thanksgiving recess.

Ph.D. language examinations.

January 10, Saturday, 12:00 M. .

January 12, Monday, through Januaiy 20,

Tuesday

January 26, Monday ....
January 28, Wednesday, 8:00 A.M. .

February 6 or 7, Friday, Saturday

February 23, Monday ....
March 20, Friday

March 21, Saturday, 12:00 M. to

March 31, Tuesday, 8:00 A.M.

April 20, Monday....
April 24 or 25, Friday, Saturday .

May 22, Friday, 5:00 P.M. . .

May 25, Monday, through June 3,

Wednesday ....
May 30, Saturday

June 3, Wednesday

June 5, Friday, through June 7, Sunday

Christmas recess.

Last day on which thesis outlines

may be handed in by Master's
degree candidates who plan to

finish their work by the 1959

Commencement.

Classes stop.

Final examinations.

Registration of graduate students. >

Classes resume.

Ph.D. language examinations.

Washington's Birthday; a holiday.

Last day on which graduate stu-

dents may drop courses without
failure.

Spring recess.

Patriot's Day; a holiday.

Ph.D. language examinations. '

Classes stop.

Final examinations.

Memorial Day; a holiday.

Last day for bound theses to be

handed in.

Commencement.



THE TRUSTEES OF THE UNIVERSITY
Organization of 1957

Members of the Board Term Expires

Ernest Hoftyzer of Wellesley 1957

Alden Chase Brett of Belmont 1957

Mrs. Elizabeth Laura McNamara of Cambridge 1958

Lewis Perry of Boston 1958

Dennis Michael Crowley of Boston 1959

Francis Roland McDermott of Wrentham 1959

Frank Learoyd Boyden of Deerfield 1960

Ralph Fred Taber of West Newton 1960

Harry Dunlap Brown of Billerica 1961

John William Haigis of Greenfield 1961

Joseph Warren Bartlett of Boston 1962

Philip Ferry Whitmore of Sunderland . . . . . . . 1962

William Michael Cashin of Milton 1963

Grace A. Buxton of Worcester 1963

Members Ex Officio

His Excellency Foster Furcolo, Governor of the Commonwealth

Jean Paul Mather, President of the University

John Joseph Desmond, Jr., Commissioner of Education

L. Roy Hawes, Commissioner of Agriculture

Officers of the Board

His Excellency Foster Furcolo, Governor of the Commonwealth, President

Joseph Warren Bartlett of Boston, Chairman

James William Burke of Amherst, Secretary

Kenneth William Johnson of Amherst, Treasurer

The Graduate School StafiF

J. Paul Mather, President of the University.

Shannon McCune, Provost.

Gilbert L. Woodside, Dean of the Graduate School.

Deans of the Schools.

Heads of Divisions.

Heads of Departments in which Graduate Courses are offered.

Professors, Associate Professors, Assistant Professors and Instructors in charge
of courses offered for graduate credit. The entire staff is listed in the General
Catalog of the University.

The Graduate School Council

Gilbert L. Woodside, Dean of the Graduate School, Chairman.

Allen E. Andersen, Head of the Department of Mathematics.

Fred V. Cahill, Jr., Dean of the College of Arts and Science.



THE TRUSTEES OF THE UNIVERSITY

William B. Esselbn, Professor of Food Technology.

Robert Feldman, Professor of Psychology.

Harold E. Hardy, Professor of Marketing.

Marshall C. Howard, Professor of Economics.

Fred P. Jeffrey, Associate Dean of the College of Agriculture and Director of th

Stockbridge School.

Henry N. Little, Profesor of Chemistry, Secretary.

Warren Litsky, Professor of Bacteriology

.

Robert B. Livingston, Professor of Botany.

Shannon McCune, Provost.

Helen S. Mitchell, Dean of the School of Home Economics.

Dale H. Sieling, Dean of the College of Agriculture.

Merit P. White, Head of the Department of Civil Engineering.

Raymond Wyman, Associate Professor of Education and Director of Audio
Visual Aids.



GENERAL INFORMATION

HISTORY
Graduate courses leading to the degree of doctor of science were offered in

botany under President Clark and in chemistry under Professor Goessmann as

early as 1876. No candidate, however, completed the requirements for that

degree. It was not until 1892, under President Henry H. Goodell, that courses

leading to the degree of master of science were offered. This degree was first

conferred in June, 1896, on two candidates. Graduate courses leading to the

degree of doctor of philosophy were first offered in 1897, with chemistry, botany
and entomology as major and minor subjects. The first degree was conferred

on one candidate in June, 1902.

In the early years the graduate work was conducted under the direct admin-
istration of the President in conjunction with the undergraduate program. The
demand for advanced work increased, however, and in June, 1908, the trustees

made the Graduate School a separate imit in the University.

LOCATION AND LANDS
The University of Massachusetts is located in Amherst, a town of about

ten thousand people, overlooking one of the most picturesque sections of the
Connecticut Valley. Amherst is eighty-eight miles from Boston, fifty miles from
Worcester, twenty-five miles from Springfield, eighteen miles from Greenfield,

and eight miles from Northampton. The campus consists of a tract of approxi-
mately seven hundred acres, lying about a mile north of the village center. The
University is well provided with modern buildings and equipment, description

of which may be found in the general catalog.

PURPOSE AND SCOPE OF THE GRADUATE SCHOOL
The purpose of the Graduate School is to provide qualified students with

proper guidance in the methods of advanced study and research. Courses are

available leading to the degree of doctor of philosophy, master of arts, master of

arts in teaching, master of business administration, master of landscape archi-

tecture, master of science, master of science in agricultural engineering, master
of science in chemical engineering, master of science in civil engineering, master
of science in electrical engineering, and master of science in mechanical engin-

eering.

Doctor of Philosophy

A Guidance Committee of three will be appointed, or if necessary, reappointed,

for each student working towards the doctor's degree as soon as possible after

his first registration in the Graduate School, and not later than one month prior

to his second registration. This committee will be appointed by the Scholarship

Committee of the Graduate Council from members of the graduate faculty,

recommended by the Department Head of the student's major department,
and will consist of two members of the major department and one other person.

The responsibilities of this committee shall be to

:

a. Plan the .entire Graduate School program of the student.

b. Arrange for the preliminary written comprehensive examination of the stu-

dent.

c. Plan for the satisfying of the language requirement by the student.

d. Supervise the thesis project and arrange for the final examination. The
guidance committee will serve as the thesis committee for the Ph.D. candidate.

e. Report the fulfillment of all requirements to the Head of the major depart-
ment. The vote of the committee to be unanimous on this.



GENERAL DSfFORMATION

The degree is conferred upon graduate students who have met the followinj

requirements:

—

1. The preparation of a dissertation satisfactory to the Guidance Committee
and the major department.

2. The earning of at least ninety graduate credits, at least sixty of which must
be in the major field, at least fifteen in a minor field or fields related to, but
not part- of, the major field and not more than thirty in recognition of the dis-

sertation.

3. The passing of a preliminary written comprehensive examination in the

major and minor fields, supplemented by an oral examination at the option of the

major department, both examinations to be conducted by the major department,

to be passed not later than eight months before the completion of the candidate's

work.
The department in which the student has enrolled for courses in the minoi

field has a choice of submitting questions for the comprehensive examination oi

the certifying of the student as ha\dng satisfied all the requirements of each

course, except that the examination is required for all courses where the grade

in the course was C.
If the student fails a part of the comprehensive examination he may be per-

mitted to make up the deficiency under the direction of his guidance committee
In case of failure of the entire comprehensive examination, a candidate may be

permitted a second and final opportunity, but not within twelve months.

4. Satisfying the following language requirement:—two languages, foreigi

to the candidate and not in the same linguistic group, as recommended by the

major department. Proficiency tests should be passed as early as possible and.

must be passed prior to the preliminary examination. See page 14.

5. The passing of a final examination, at least partly oral, conducted by the

Guidance Committee primarily upon, but not hmited to, the contents of the candi

date's dissertation. The Examining Committee shaU consist of the Guidance Com-
mittee, the Dean of the Graduate School, and such members of the major de
partment as the Head shall appoint.

6. Satisfying the residence requirement. At least 30 course credits must have
been earned at this University. No credit is valid after 9 years.

7. The payment of all fees and expenses.

AH the above requirements must be completed by the apphcable date listed

below
May 28
September 10

February 1

if the degree is to be received at the Commencement following the particular date.

Master of Arts, Master of Science, Master of Science in Agrictjltural
Engineering, Master of Science in Chemical Engineering, Master

OF Science in Civil Engineering, Master of Science in
Electrical Engineering, and Master of Science

IN Mechanical Engineering

I

The basic requirements for the above degrees are:

—

1. Thirty graduate credits, of which not more than six may be transferred

from other institutions. Twenty-one of the thirty credits must be in the major
field. Courees offered for minor credit only cannot be taken for major credit

toward an advanced degree by students majoring in the department or non-

departmentalized school concerned. If a thesis is offered, six credits must be

earned in courses open to graduate students only ; if a thesis is not offered, twelve

credits must be earned in courses open to graduate students only. Not more than
ten credits may be earned by means of a thesis. No credit is vahd after 6 years.

8



GENERAL INFORMATION

2. The thesis is optional with the school or department, but if there is one
it shall be under the supervision of a committee appointed by the Scholarship

Committee of the Graduate School Council. The thesis must be approved by
this committee and by the major department. The candidate must pass a gen-

eral oral examination to be conducted by the thesis committee. If there is no
thesis, the candidate shall take a general examination, written or oral, or both
under the supervision of the head of his major department. If a student offers

a thesis, problem courses shall be limited to three credits; if a thesis is not of-

fered, the limit shall be six credits.

3. AU foreign language requirements are optional with the school or depart-

ments.

4. All fees and expenses must be paid before the degree will be conferred.

All of the above requirements must be completed by the applicable date listed

below
May 28
September 10

February' 1

if the degree is to be received at the Commencement following the particular date.

Master of Landscape Architecture

The degree is conferred upon graduate students who have met the following

requirements:

—

1. Work covering at least two years, of which a minimum of one and one-half

years must be devoted to study in residence, and a minimum of one-half year
spent in practice, specific requirements concerning the nature of such practice

to be laid down by the department.

2. Submission of a written report on the work done in practice, or an oral

examination conducted by the department staff.

3. The earning of not less than forty-five credits of which thirty shall con-

1
form essentially to the "fifth year program" (see page 90) the remainder to be

: selected from the '"'200 series" on page 88, with minor deviations at the dis-

cretion of the department.

4. Preparation of a satisfactory thesis.

5. The passing of final examinations, written and oral.

6. Payment of all fees and expenses.

All of the above requirements must be completed by the appHcable date listed

below.

]\Iay 28
September 10

February- 1

J
i the degree is to be received at the Commencement following the particidar date.

Master of Business Administration

1. The Master of Business Administration degree will be granted to those

ivho satisfactorily complete sixty semester hours of approved course work as

oUows

:

25-6. iNTRODrcTiox to Accounting. *6 semester hours.

25-6. Elements of Economics. * 6 semester hours.

179. Elements of Statistics. 3 semester hours.

153. Marketing Principles. 3 semester hours.

155. Financial Institutions. 3 semester hours.

163. Management in Industry. 3 semester hours.

* Undergraduate credit only.
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165. Corporation Finance. 3 semester hours.!

170. Business Law. 3 semester hours.i

The above basic courses may be taken as part of a graduate program or may]
have been anticipated in undergraduate course work.

201. The Business Enterprise. 3 semester hours.i

211. Accounting in Management. 3 semester hours.i

222. Marketing Management. 3 semester hours.i

231. Financial Management. 3 semester hours.i

242. Production Management. 3 semester hours.i

252. Administrative Practices. 3 semester hours.i

271. Seminar in Business Administration. 3 semester hours.i

272. Seminar in Business Administration. 3 semester hours.

Electives: two from those available for graduate
credit and approved by the adviser. 6 semester hours.

2. A candidate for the Master of Business Administration with Honors must'

submit an acceptable thesis prepared under the direction of a Supervisor ap-
pointed by the Scholarship Committee of the Graduate School CouncU. The
thesis may be substituted for one or both of the elective courses as evaluated

by the Committee and the Supervisor. If a thesis be adjudged not distinctive,

it will be accepted only in lieu of required course work as evaluated by the

Committee and the Supervisor.

3. Each candidate for the M.BA. degree is required to pass an oral examina-
tion.

4. All fees and expenses must be paid before the degree will be conferred.

All of the above requirements must be completed by the applicable date listed!

below
May 28
September 10

February 1

if the degree is to be received at the Commencement following the particular date.

Master of Arts in Teaching

This is a cooperative program between the College of Arts and Sciences and
the School of Education intended primarily for graduates of approved
Liberal Arts Institutions who have had little or no course work in professional

education. The student will register in the School of Education for either

the secondary or elementary teaching program.

The special provisions are:

—

1. Secondary school program. Eighteen hours in the fundamental education)
courses usually required for certification; at least twelve hours in general edu-
cation courses of which six hours will be in the two hundred category (courses

open to graduate students only)

.

2. Elementary school program. Twenty-four hours in the fundamental edu-

cation courses usually required for certification; at least twelve hours in general

education courses of which six hours will be in the two hundred category.

Provisions applying to both groups:

—

1. Ordinarily the program will be undertaken in one year of residence or one
year plus a summer session, and for this degree no credit will be valid after two
years.

10
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2. All fees and expenses must be paid before the degree will be conferred.

All of the above requirements must be completed by the apphcable date listed

below
May 28
September 10

February 1

if the degree is to be received at the Commencement following the particular date.

ADMISSION
Requirements for admission;

—

1. A Bachelor's Degree or the equivalent from any college or university of

recognized standing.

2. An official transcript of all previous college work.

3. A letter of recommendation from the head of the department of the appU-
cant's undergraduate major.

4. A letter of recommendation from someone (not connected with the appli-

cant's undergraduate major) who is qualified to judge the student's ability in

academic work.

5. The apphcant must have been in the upper half of his graduating class.

If the transcript does not indicate the rank of the applicant, it is the duty of the

Committee on Admissions to evaluate the transcript.

6. Acceptance by the department and by the Admissions Committee of the

Graduate School Council.

Admission to the Graduate School does not imply admission to candidacy for an
advanced degree. Such candidacy is subject to specific requirements as laid down
by the several departments, and the student must secure the approval of the

head of the department in which he desires to major before he can become a

candidate for a degree in that subject.

Graduates of Normal Schools are permitted to take courses in the 200 series

in the School of Education, but not as candidates for a University of Massachu-
setts Degree.

With the approval of the Head of the Department concerned and the Dean of

the Graduate School, special students are permitted to take graduate courses,

but not to exceed a total of 15 credits. Special students may not register for

thesis credits. If special students do graduate work of high quality they may
apply for admission to regular standing in the Graduate School.

GENERAL STATEMENT
Graduate credit will be allowed for grades of A, B, and C. Not more than

six credits of C will be allowed for a Master's degree. Not more than twelve
credits of C will be allowed for the Doctor of Philosophy degree. Thesis work
must receive a grade of A or B to be accepted by the Graduate School. No
graduate credit will be given for courses nmnbered below 100.

After registration is completed, courses may be added or dropped or changed
from credit to audit only upon the approval of the student's adviser and the
Dean of the Graduate School. The consent of the instructor also is necessary'

for the addition of courses. If the student is not passing a course at the time
it is dropped, a failure will be recorded. No student, under any conditions, may
drop a course after these dates: First semester, November 1; second semester,

March 20; Summer School, two weeks from the beginning of the simimer session,

without a failure unless granted permission by the Scholarship Committee of the
Graduate School Council.

Students in the Graduate School may be dismissed for failure to abide by the
rules of the University.

The University reserves the right to make changes in the requirements for

degrees without notice.

11
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GENERAL INFORMATION

COURSES OFFERED
Courses available as major subjects for the degree of doctor of philosophy:

Agronomy Entomology

Bacteriology Food Sciences

Botany Food Technology

Chemistry Psychology

Economics Zoology

Courses available as major subjects for the

Agricultural Economics

Agricultural Engineering

Agronomy
Bacteriology

Botany

Business Administration

Chemical Engineering

Chemistry

Civil Engineering

Dairy and Animal Science

Economics

Education

Electrical Engineering

English

Entomology

Floriculture

Food Technology

Courses available as minor subjects:

—

Agricultural Economics and

Farm Management
Agricultural Engineering

Agronomy
Bacteriology

Botany

Business Administration

Chemical Engineering

Chemistry

Civil Engineering

Dairy and Animal Science

Economics

Education

Electrical Engineering

English

Entomology

Floriculture

Food Technology

Forestry

Geology and Mineralogy

master's degree:

—

Geology and Mineralogy

History

Home Economics

Landscape Architecture

Mathematics

Mechanical Engineering

Olericulture

Philosophy

Pomology

Poultry Science

Public Health

Psychology

Romance Languages

Sociology

Wildlife Management
Zoology

German
Government

History

Home Economics

Landscape Architecture

Mathematics

Mechanical Engineering

Olericulture

Philosophy

Physical Education for Men
Physics

Pomology

Poultry Science

Psychology

Public Health

Romance Languages

Sociology

Veterinary Science

Wildlife Management
Zoology

12



GENERAL INFORMATION

THESES
A thesis must be on a topic in the field of the candidate's major subject, and

must indicate that its writer possesses the ability and imagination necessary to

do independent constructive thinking. The following rules should be adhered
to in the preparation and presentation of a thesis:

—

The objective of a thesis should be an attempt to make a real contribution
to knowledge and practice. When completed it should be of a quality worthy
of pubUcation as a contribution from the department concerned.
The thesis, in its completed form, will be judged largely upon the abihty of

the author to review hterature and reach definite deductions; to formulate a
problem, plan a method of attack, and work out a solution; and to summarize
his material and draw conclusions. Scholastic attainment in writing and present-

ing the results of the study will also be an important factor in the evaluation.

No thesis markedly poor in its English will be accepted.

A. Master's Theses:

Four copies of each Master's thesis outline are to be transmitted to the
Dean of the Graduate School by the head of the department in which the stu-

dent is majoring. The letter of transmittal should contain the name of the
professor within the department who is responsible for the direction of the
student's research. This professor will be appointed the Chairman of the student's

Thesis Committee. Other possible members of the Thesis Committee might be
suggested in the letter of transmittal, but the Scholarship Committee of the
Graduate School Council has the responsibility of assigning all faculty members
to Thesis Committees. If recommended by the Head of the major department,
two of the three members of the Thesis Committee may be members of the
major department.

It is the responsibility of the chairman of the Thesis Committee to arrange
a conference with other members of the Thesis Committee and the student for

the purpose of discussing the research problem before approving the thesis

outline. This should be done as soon as possible after the appointment of the
Thesis Committee.
The fourth copy of the student's thesis outline is then to be signed by each

member of the Thesis Committee to indicate approval of the outline and to
indicate the fact that a conference with the student has been held. The fourth
copy of the thesis outline is then to be returned to the Dean of the Graduate
School.

The outhne for the thesis for the Master's Degree must be presented not later

than January first of the year in which the student expects to get the degree,

or five months before he expects to complete the work for the degree.

B. Master's and Ph.D. Theses:

The Thesis Committee will have direct charge of all matters pertaining to the
thesis, and it is recommended that the student use the advice available from
this source in the progress of his research. The thesis must have the unanimous
approval of this committee and of the major department before arrangements
are made for the final examination for the degree.

Three complete, bound copies of the thesis, including drawings and any other
accessories, are required by the Graduate School in order that the files in the
Graduate office, the library, and the department in which the thesis was prepared
may be supplied. The original copy will be deposited in the Library by the
Graduate School. The student is responsible for the binding of the thesis.

If the thesis is printed, whether in periodical or book form, the fact that it

is a thesis submitted for an advanced degree at the University of Massachusetts
shall be explicitly stated in the title itself or as a footnote on the front page.
Because of the time required to give adequate consideration to the research

conducted by the student, it is highly desirable that theses be submitted to the

committee, in the case of doctor's theses, not later than March 15, and in

13



GENERAL INFORMATION

the case of master's theses, not later than May 15 of the academic year in which i

the degrees are to be conferred. The theses in their final bound form shall bes

deposited with the Dean of the Graduate School by May 28. (September 10 for-

students planning to receive their degrees in the fall ; February 1 for students ^

planning to receive their degrees in the winter.)

If typewritten, whether designed for pubhcation or to remain in the type-
written form, the size of the sheet, the arrangement of the title page, the general I

structure of the thesis, the character of the paper, and the binding must con-

form to definite standards.

A. Size of sheet. Size of sheet must measure 8% x 11 inches.

B. Form of title page. The title page should be distributed as artistically as

possible and must be arranged in this order:

a. Subject.

b. Name of author.

c. "Thesis submitted in partial fulfillment of the requirements for the

degree of—."

d. "University of Massachusetts, Amherst."

6. Date.

C. Following the title page, the arrangement may take such form, variable

of course with the subject matter, as is illustrated below:

—

a. An analytical outline of the thesis.

b. An introductory statement in which the purposes of the author are set

forth.

c. The body of the thesis composed of literature critically reviewed and
deductions made, formulation of method of attack or procedure, and
results secured. (All literature reviews and any work done by others

should be so separated that no question can be raised as to which portion

of the thesis represents the original investigation. It should be clearly

kept in mind that compilation is not considered original investigation.)

d. Summary and conclusions.

e. Bibliography. (This should have the approval of the chairman of the

thesis committee before final arrangement.)

f. Acknowledgments.

g. Statements of approval signed by members of the thesis committee.

D. Paper. See sample in the University store.

E. Binding. See sample of binding in the Graduate School Office.

All theses are the property of the University.

GRADUATE READING EXAMINATION IN
FOREIGN LANGUAGES

1. A Graduate Reading Examination will be given by the German and
Romance Language Departments upon written request from the chairman of

the Department in which the student in question is doing his graduate work. The
request should be sent to the chairman of the language department concerned,
via the Dean of the Graduate School, at least ten days before the examination is

to be administered.

14
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2. The examination will be given four times during the academic j-ear : The
candidate may choose one of two consecutive days in the month concerned. The
dates are:

1956 September 28 or 29

November 30 or December 1

1957 February 8 or 9

April 26 or 27
October 4 or 5

December 6 or 7

1958 February 7 or 8
April 25 or 26
October 3 or 4
December 5 or 6

1959 February 6 or 7

April 24 or 25
October 2 or 3

December 4 or 5

3. Prior to the administration of the reading examination the student may, if

he and the representative of the language department agree, have a brief, informal

interview so that is can be determined whether he has reached the point at which
he is likely to deal competently with Ph.D. reading material in the foreign lan-

guage.

4. The examination will be a written test of the student's ability to translate

accurately from the foreign language into EngUsh.

5. The examination will consist of passages taken from books and/or journals

pertaining to the major field in which the graduate student is working.

6. One of the passages may be taken from a text prepared by the student, if

this text has previously been approved by the language department. The student
will not be allowed to use a dictionary for this passage.

7. The student will be permitted to use a dictionary for all sight passages.

For this purpose a general dictionary will be made available by the language de-

partment. If the student possesses a speciaUzed dictionary and ^vishes to use it

he may do so.

8. The examination wnll be written in the standard University blue book and
it will be kept on file in the office of the Foreign Language Department for at

least one year from the date of the examination.

9. The Foreign Language Department keeps a reference file of titles, provided
by all department chairmen, of books and periodicals suitable for examination
purposes. This file will be available to the graduate student upon request.

10. The examination will be graded PASS or FAIL. It is understood that

PASS is of at least grade B caliber.

11. A committee of three members of the language department concerned will

grade the examination.

12. The Graduate Office, the chairman of the department requesting the

examination, and the graduate student concerned will be notified within ten days
of the examination whether the student has passed or failed the examination.

13. In case of failure, a study period of at least four months will be required

before a re-examination may be given, unless otherwise agreed upon. In the

case of repeated failure, the candidate wiU not be admitted to the examination
for the fourth time unless the language department concerned is satisfied that he
has made adequate progress.
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ESTIMATE OF EXPENSES
A charge of $50 per semester, payable in advance, which covers tuition, labora-

tory and student health fees, is imposed on students who are residents of Massa-
chusetts. For residents of other states or foreign countries, this charge is $110
per semester. In cases where students carry less than a full schedule of courses,

a special tuition rate is provided. Residents of the State pay $5 per credit; non-
residents pay $10. For purposes of definition, all students claiming residence in

the State shall at time of admission provide the treasurer's office with an official

statement from their town or city clerk as evidence.

Candidates for a Master's degree who have paid a full year's tuition in the

Graduate School are not required to pay an additional amount if they later

;

register for a Master's thesis.

Candidates for the Doctor of Philosophy degree who have paid two full years'

tuition in the Graduate School are not required to pay an additional amount if I

they later register for the Doctor's thesis.

Board should not be in excess of $14 per week. Rooms for graduate students-

are not available in the dormitories, but can be rented in private homes at from
$25 to $30 per month. The cost of books and incidentals should not exceed $150
per year.

LOTTA CRABTREE FELLOWSHIPS
A limited number of fellowships paying $2000 each are available to students

in the broad field of agriculture. Students applying for these fellowships must
be interested in earning the Doctor of Philosophy degree for the purpose of

serving agricultural pursuits. Application should be made to the Dean of the
Graduate School.

TEACHING FELLOWSHIPS
The University offers a number of teaching fellowships for the purpose of

assisting with the instructional program of various departments. The stipend

is $1400 per year, and appointments absolve students from tuition and are

especially suited to those who desire to gain teaching experience and to make
themselves at least partly self-supporting while continuing their education. It

should be recognized, however, that, in cases where students render this part-

time service in return for the financial assistance extended, the residence time
requirement for the degree in question is necessarily longer. Teaching fellows

may carry up to 13 credits per semester, but the total in any one academic
year may not exceed 24 credits. Application for appointment to these fellow-

ships should be made to the Dean of the Graduate School or to the head of the

department in which the candidate's major interest lies.

RESEARCH FELLOWSHIPS

A number of research fellowships are available to qualified graduate students.

These are made possible because funds are provided by a), various industries,

b). the Experiment Station, or c). research grants awarded to members of the

Graduate School Faculty either from sources outside the University or from a
fund provided by the University and administered by the Research Council.

Stipends vary with the type of work and the amount of time involved. Interested

students should make application to the head of the department in which they

plan to work.

The Crampton Research Fund

Interest from the Guy Chester Crampton Research Fund is used to help

defray the costs of publication of worthy research papers completed by students

or occasionally by staff members. Information concerning the fields of work
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for which grants may be made, and instructions for application, may be obtained
from department headSj the chairman of the Crampton Fund Committee or the

graduate school ofl&ce.

GRADUATE COURSES DURING THE SUMMER
The University offers opportunities to pursue graduate courses during the

summer in connection with the Summer School. Details regarding courses

offered, facilities for study, etc., may be found in the Summer School Catalog,

a copy of which is available upon request to the Provost of the University.
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DESCRIPTION OF COURSES •

Agricultural Economics
Adrian H. Lindsey, major adviser.

COURSES OPEN TO GRADUATE STUDENTS ONLY
(For either major or minor credit)

200. Research.—Investigations of problems in Agricultural Economics ar

Farm Management. Credit,

Mr. LiNDSE

202. Agricultural Price Theory.—The application of economic principL

and measurements to the analysis of agricultural prices. Credit,

Mr. Westcot

203. Advanced Food Marketing.—Interrelationships of markets and price

marketing margins, efficiency techniques, demand and supply analyses.

Mr. Fitzpatric

Prerequisite, Agricultural Economics 155 or permission of instructor.

205. Research Methods in Production Economics.—A consideration <

procedures and techniques applied in economic analysis of the farm firm inclu(

ing budgeting (comparative statics), Hnear programming and other quantitati-\

processes. Credit,

Mr. Crossmo:

Prerequisite, Agricultural Economics 175 or permission of instructor.

300. Thesis, Master's Degree. Credit, 4-1

COURSES OPEN TO BOTH GRADUATE AND
UNDERGRADUATE STUDENTS
(For either major or minor credit)

155. Marketing.—An analysis of the problems, types of marketing agencie
principal marketing functions, marketing costs and margins, price quotatioi

and exchange operations, governmental regulations and the consideration (

improvement proposals. Credit, i

Mr. Lindsei

156. Fundamentals of Cooperation.—A study of the development of cc

operative organizations and the economic analysis of cooperative principld

and operation. Credit,

Mr. LiNDSE'

157. Agricultural Credit and Land Appraisal.—The principles and metit
ods of land valuation and credit extension. There is also a study of the operatioDl

of institutions granting credit to agriculture. Credit, r
Mr. LiNDSE'

171. Agricultural Economic Theory.—^A comparative and critical stud

of the significant contributions of the leading economists from Adam Smith 1

the present. Credit, '<

Mr. LiNDSE'
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175. Farm Organization and Management.—A study of the special prob-
lems facing particular farm businesses and the application of economic principles

in their solution. Problems include choice of enterprises, selection of particular

productive combinations and farm adjustments to changing prices and technology.

Credit, 3.

Mr. Crossmon.

176. Advanced Farm Management.—Selected case farms representative of

certain types of farming conditions in Massachusetts will be carefully analyzed.

Plans for alternative farm adjustments will be projected using the budgetary
method. Credit, 3.

Mr. Crossmon.

Statistics 177. Elementary Experimental Statistics.—"Chi" squire, "t"
and analysis of variance tests of significance; frequency distribution, average,

dispersion, regression and simple correlation description; and chart and table

presentation are the specific fields covered.

Students electing Statistics 177 may not take Statistics 179. Credit, 3.

Mr. Russell.

178. Principles of Land Economics.—^A study of the utilization of agricul-

tural land and the economic problems of development, settlement, conservation

and policy. Credit, 3.

Mr. LiNDSEY

Statistics 179. Elementary Economics Statistics.—"Surveys, tables, charts,

frequency distributions, averages, dispersion, standard error and its use, quality

control, index numbers, time series, and sunple correlation are the specific fields

covered." Credit, 3.

Students electing Statistics 179 may not take Statistics 177. Mr. Russell.

Statistics 180. Advanced Statistical Method.—Multiple correlation and
analysis of variance. Credit, 3.

Mr. Lindsey and Mr. Russell.

182. Advanced Farm Operation.—A study of farm operations with special

emphasis on time and motion experunents. Credit, 3.

The Department.

189. Seminar.—Pubhc and price policy for agriculture. Credit, 2-3.

Mr. Lindsey.

190. Seminar.—Agricultural Institutions. Credit, 2-3.

Mr. Russell

COURSES IN OTHER DEPARTMENTS FOR WHICH
MAJOR CREDIT WILL BE GIVEN

Business Administration 201. The Business Enterprise. Credit, 3.

Mr. Smart.

Business Administration 211. Accounting in Management. Credit, 3.

Mr. Colwell.
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AGRICULTURAL ECONOMICS

Business Administration 222. Marketing Management. Credit, <

Mr. HARDii

Business Administration 231. Financial Management. Credit, l

Mr. Ludtki

Business Administration 242. Production Management. Credit, [

Mr. Hackamaci

Business Administration 252. Administrative Practices. Credit, J

The Stafi

Business Administration 271. Seminar in Business

Administration I. Credit, i

The Staff

Business Administration 272. Seminar in Business

Administration II. Credit, c

The Stafi

Economics 200. Special Studies in Economics. Credit, 2-5 each semestei

The Stafi

Economics 210. History of Economic Thought. Credit, c

Mr. Vattee

Economics 213. Central Banking. Credit, £

Mr. Gamble

Economics 227. Mathematical Economics and Economic
Model-Building. Credit, 3

Mr. Schoefflee

Economics 260. Monopoly and Public Utility Problems. Credit, 3

Mr. Howard

Economics 272. Advanced Economic Theory. Credit, 3'

The Staff'

Economics 276. Taxation. Credit, 3

Mr. Gamble

Economics 293, 295, 297. Courses in Aggregative Economics.
(These courses rotate but not in a consistent cycle.)

Economics 293. Economic Planning. Credit, 3

Mr. Morris

Economics 294. Institutional Economics Credit, 3

Mr. Howard

Economics 295. FuU Employment. Credit, 3

Mr. Gamble

Economics 297. Economic Fluctuations. Credit, 3

Mr. Schoepfler
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AGRICULTURAL ECONOMICS

Economics 154. Money and Monetary Policy.

Economics 155. Economics of Consumption.

Economics 156. Business Cycles.

Economics 170. Monopolies.

Economics 174. Current Economic Problems.

Economics 178. Public Finance.

Economics 184. Comparative Economic Systems.

Credit, 3.

Mr. Gamble.

Credit, 3.

Mr. Morris.

Credit, 3.

Mr. Howard.

Credit, 3.

Mr. Howard.

Credit, 3.

Mr. Howard.

Credit, 3.

Mr. Gamble.

Credit, 3.

Mr. Schoeffler.
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Agricultural Engineering

John W. Zahradnik, major adviser.

COURSES OPEN TO GRADUATE STUDENTS ONLY
(For either major or minor credit.)

240. Advanced Farm Structures.—The application of structural theory i:

the development of high strength structures. The use of building materials am
fastening for attaining diaphragms and prestressed components in the develop
ment of the structure.

The use of structural factors in the control of environment. Credit, c

Prerequisite, Agricultural Engineering 173. Mr. Barton

241. Control of Heat and Vapor Flow in Agricultural Buildings an
Processes.—Application of mass flow theory to heat and vapor transfer. Ther
mal and vapor interchange between environment and livestock controlling pre
duction rates of metabolic and respiratory heat. The apphcation of instrument
and controls. Credit, c

Prerequisite, Agricultural Engineering 173. Mr. Barton

250. Unit Operations in Agriculture.—Machine rates and productio:

standards in the production and handling of crops. The uses of climatic dats

water control, and production schedules in crop operations. Plant layout an'

equipment for processing and storage. Energy requirements of alternate method
of processing. Credit, c

Prerequisite, Permission of Instructor. Mr. Zahradni

3260. Agricultural Processing.—Heat, refrigeration, and vacuum in de
hydrating, storing, and concentrating agricultural products. Critical tempera
tures, latent heats, fermentation, respiration, and equilibrium moisture conteni

as they affect the processes and the end products. The effects of modified atmos
phere, adsorbents, and dessicants. The application of instruments and controls..

Prerequisite, Agricultural Engineering 173. Credit, i

Mr. Zahradnik

276. Advanced Agricultural Machinery Design.—Stress analysis, periodi

vibration, and shock leadings, as related to design of agricultural machinery. Th
mathematical definition of tillage tool surfaces. Dynamics of suspension devices

automatic release equipment, and hydraulic systems. Credit, c

Prerequisite, Agricultural Engineering 176. Mr. Zahradnik

292. Seminar.—^Review of current literature on research. Credit, ]

The Staft

300. Thesis, Master's Degree. Credit, 44

COURSES OPEN TO BOTH GRADUATE AND
UNDERGRADUATE STUDENTS
(For either major or minor credit.)

171. Farm Power.—The study of internal combustion engines used in farr

tractors and power units. Credit, l

Prerequisites, Civil Engineering 52 and Mechanical Engineering 65, 68.

Mr. Tagui

173. Farm Structures.—A study of the strength and durability of build

ing materials, construction systems and the mechanical principles underlyin
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their use in farm-construction. In the drafting room studies will be made of

some major farm building and complete working drawings finished in all es-

sential details. Credit, 4.

Prerequisites, Civil Engineering 34, 51, and 61,

176. Agricultural Machinery.—The study of design and operational prob-

lems of agricultural field machinery. Credit, 3.

Prerequisites, Civil Engineering 52, Mechanical Engineering 68, 83.

Mr. Tague.

178. Drainage, Reclamation and Conservation.—The course covers the

engineering phase of drainage and reclamation. The various systems are studied,

complete layouts established in the field, and problems of flow and run-off given.

Prerequisites, Civil Engineering 27, 75, or 76; Agronomy 2. Credit, 3.

Mr. Markuson.

185. Rural Electrification.—A course devoted to the utilization of elec-

tricity in agriculture. Credit, 3.

Prerequisite, Electrical Engineering 61, 62. The State.

COURSES FOR MINOR CREDIT ONLY

(No graduate credit for students majoring in Agricultural Engineering)

151. House Planning.—Plan designs of the small house, will be made.
The arrangement of interior equipment, especially in the kitchen, and lighting,

heating, water supply, and sewage disposal will be studied, together with a brief

history of the house materials, construction methods, equipment, and architec-

tural styles. Consideration will be given to the economics of house building,

including financing and to maintenance and overhead expense. Credit, 3.

Mr. Markuson.

155. Farm Shop.—For students in agriculture and horticulture. Labora-
tory exercises cover instruction and practice in the use of carpenter's tools in

construction and in bench work, arc and gas welding, pipe fitting, soldering, use

of machinist's tools in machinery repair, and the mixing and placing of concrete.

Classroom instruction covers materials of construction and the utilization of

local and special materials for these purposes. Credit, 3.

Mr. PiRA and Mr. Powers.

174. Farm Buildings.—For students without the prerequisites for Agri-

cultural Engineering 173. Credit, 3.

Mr. Markuson.

180. Food Process Engineering.—A study of food processing machinery-

and instrumentation. Credit, 3.

Mr. Zahr-adnik.

182. Refrigeration.—Fimdamentals in planning and operating a refriger-

ated storage with particular reference to size, details of construction, cooling

load, and refrigerating machinery and accessories. For non-engineering majors.

Prerequisite, Agricultural Engineering 180. Credit, 2.

Mr. Zahradnik.
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Agronomy

William G. Colby, major adviser.

COURSES OPEN TO GRADUATE STUDENTS ONLY i

(For either major or minor credit)

200. Special Problems. Credit, 3 or 6

The Staff

211. Field Crop Production.—A survey course which includes the regiona

distribution, the cultural requirements, production, and the utilization of th(

principal field crops grown in the U. S. Given in alternate years, beginning

1955-56. Credit, 3

Mr. Colby

216. Forage Crops.—A survey course which includes the regional distribution

the cultural requirements and the utilization of the principal forage crops growi

in the U. S. Given in alternate years, beginning 1956-57. Credit, 3

Mr. Colby

226. Crop Improvement.—This is a course in applied genetics involving i

study of various plant breeding procedures used in the improvement of importan
agricultural crops. Credit, 3

Prerequisite, Zoology 153, Plant Breeding 152. Mr. Yegian

263. Chemistry of the Soil.—The chemistry of soil formation, soil acidity

nutrient element availability, ionic exchange and fixation, biological soils reactions

soil-plant-microorganism relationships, and of organic matter of the soil will b
discussed. The laboratory work will consist of physical, analytical and biochemica

investigations of soils and important soil constituents. Credit, I

Mr. Steckei

264. Experimental Methods in Agronomy.—The purpose of this cours

is to set forth some of the concepts regarding the application of statistics t

the analysis and interpretation of data obtained in agricultural research. Sue!

points as choice of field, design of experiments, effect of competition, interpreta

tion of results, and other special factors that need to be considered in well-planne-

experiments are discussed. Credit, c

Mr. Yegia>

290. Seminar. Credit, 1 each semestei

The Staff

300. Thesis, Master's degree. Credit, 1('

400. Thesis, Ph. D. degree. Credit, 3(

COURSES OPEN TO BOTH GRADUATE AND
UNDERGRADUATE STUDENTS
(For either major or minor credit)

151. Field Crops.—A study of the field crops of the U. S. which wiU includ

their uses and improvement, with their soil and climatic requirements. Emphas:
will be given to the best farm practices of the northeastern states as to rotatioi
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liming, seeding methods, tillage, disease and insect control, and methods of

harvesting and storage. As an individual problem, each student must make
a detailed plan of crop production for the actual conditions of some New Eng-
land farm. Credit, 3.

Mr. Colbt.

152. Forage Crops.—Analysis of the basic principles involved in the establish-

ment, fertilization, and management of forage grasses and legumes.

Three class hours. Credit, 3.

Prerequisite, Agronomy 2 or equivalent. Mr. Colby.

153. Agrostology.—All factors that influence the successful growing of fine

turf grasses are studied and correlated to enable the student to have a practical

working knowledge of the construction and maintenance of lawns, sports fields,

highways, airport and cemetery turf. Credit, 3.

1957-58 and each alternate year. Mr. Roberts.

156. Agrostology.—^This course considers fine turf management as a business

and profession. Emphasis is placed on diagnosis and treatment of turf failures;

the selection of equipment and supplies and chent approach. Field trips and
practical exercises arranged. Credit, 3.

1957-58 and each alternate year. Mr. Roberts.

157. Soil Formation.—Physical, chemical, biological, climatic and geological

factors involved in soil formation. The relationship of these factors to the lands

of soils formed in the United States. Credit, 3.

Mr. EvERSON.

158. Soil Utilization.—^The relationship of climate and native vegetation to

the broader aspects of soil formation; man's use of land resources; soil use and
abuse; soil erosion control and its significance to permanent agriculture.

Credit, 3.

Mr. Everson.

'' 178. Fertilizers and Soil Fertility.—The primary purpose of this course

is to relate soils and fertilizers to plant growth. Studies are made of fertilizer

i practices in the United States and Europe. In the early part of the course con-
' sideration is given to the history of fertilizer development, with special emphasis
upon early discoveries and causes of failure in early research. Later in the
course, studies are made of factors which relate fertilizers and soils to plant
growth. Fertilizer formulation technology- and practice are considered in detail

in the laboratory phase of this course. Credit, 3.

Prerequisites, Agronomy 2 or equivalent. Mr. Everson.

I 179. Soil Physics.—For seniors in Agronomy. The factors in soil which
control tilth and energy relationships and the laws of physics which govern these

factors are discussed. This includes heat, fight, color, particle size and charge,

water and gas movement, energy relationships and other physical factors effecting

changes in the soil. The laboratorj' is used to familiarize the students with various
methods used in measuring these important physical factors. Credit, 3.

I Mr. Steckel.

184 A. Soil Chemistry.—For plant science and soil science students. Funda-
mental inorganic, organic, and biochemical reactions of soils. Plant nutrition and

i microbiological plant interrelationships. Credit, 3.

' Prerequisites, Chemistry 29, Botany 168, Agronomy 157. Mr. Steckel.
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184 B. Soil Chemistry Laboratory.—Primarily for seniors in Agronomy
Methods and techniques used in soil chemistry research and in plant science

investigations will be studied. The student will be made familiar with methods
of determining exchangeable bases, base exchange capacity, soil phosphate frac

tionation, and many other determinations peculiar to soil investigations. To be
taken concurrently with Agronomy 184 A. Credit, 2,

Prerequisites, Chemistry 29, 30, Botany 168, Agronomy 157. Mr. Steckel,

COURSES IN OTHER DEPARTMENTS FOR WHICH
MAJOR CREDIT WILL BE GIVEN

Bacteriology 151, 152, Advanced Bacteriology. Credit, 3.

Miss Garvey.

Botany 202, 203. Advanced Plant Physiology. Credit, 2-4 each semester

Mr. Kozlowski and Mr. Gentile.

Botany 205, 206. Advanced Plant Pathology. Credit, 2-4 each semester,

Mr. Banfield,

Botany 159, 160. The Angiosperms. Credit, 3-5 each semester

Mr. Davis.

Botany 166. General Mycology. Credit, 3J

Mr. Banfieldj

Botany 167, 168. Introductory Plant Physiology. Credit, 3 each semester

Mr. Kozlowski

Botany 175. Methods in Plant Pathology. Credit, 3.

Mr. Banfield.i

Botany 181. Plant Ecology. Credit, 3.

]Mr. Livingston,

Botany 182. Plant Geography. Credit, 2,

Mr. Livingston

Botany 189. Plant Cytogenetics. Credit, 3

Mr. Nickerson

Chemistry 208. Chemical Spectroscopy. Credit, 3,

Mr. Smith,

Chemistry 237. Biocolloids. Credit, 3

Mr. Bennett.

Chemistry 151, 152. Organic Chemistry. Credit, 4 each semester;

Mr. Ritchie and Mr. McWhortor.

Chemistry 165, 166. Physical Chemistry. Credit, 4 each semester.

Mr. Smith.

Chemistry 179. Biochemistry. Credit, 4.

Mr. Little
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Civil Engineering 280. Applied Soil Mechanics. Credit, 3.

Mr. Hendrickson.

Geology 201. Optical Mineralogy.

Geology 151, 152. Mineralogy.

Geology 156. Lithology.

Geology 161. Geomorphology.

Credit, 3.

Mr. Nelson.

Credit, 3.

Mr. Nelson.

Credit, 3.

Mr. Nelson.

Credit, 3.

Mr. Smith.

Home Economics 203. Advanced Nutrition—Metabolism of the Major
Foodstuffs. Credit, 3.

Miss Mitchell.

Home Economics 204. Advanced Nutrition—Vitamins and Mineral.^.

Credit, 3.

Miss Mitchell.

Plant Breeading 152. Plant Breeding Methods.

Plant Breeding 181. Plant Cytological Techniques.

Credit, 3.

Mr. French.

Credit, 2.

Mr. French.

Plant Breeding 182. Special Problem in Plant Breeding. Credit, 2.

Mr. French.

Poultry Science 203. Advanced Genetics.

Poultry Science 204. Advanced Genetics.

Credit, 3.

Mr. Hays.

Credit, 3.

Mr. Hays.



Bacteriology

Ralph L. France, major adviser.

Registration by permission of the Department. Prerequisite courses required:

of graduate students in bacteriology are general chemistry, quantitative and qual-

itative analysis, organic chemistry, and specified courses in undergraduate bac-
teriology. Students who have not taken these courses as undergraduates will bet

required to fulfill these requirements here without graduate credit.

COURSES OPEN TO GRADUATE STUDENTS ONLY

(For either major or minor credit)

200. Special Problems.—This course is designed especially to provide re-

search experience for students who do not write a thesis. The problem will be;

carried out in the same manner as a thesis, except that it will be less extensive.

A written report of the completed study will be required. Credit, 3-6.

The Staff.

201. History of Bacteriology.—Studies in the development of bacteriology ^

from the late seventeenth century to the present time, especially planned to showi
the developments of bacteriology in relation to agriculture, public health, the!

arts, industry and medicine. Credit, 2.

Mr. LiTSKY and Mr. Fuller.

202. Advanced Bacterial Physiology.—Lectures, hterature reviews, andi

laboratory exercises in bacterial nutrition, metabolism and growth. This course

will include advanced material not covered in Bacteriology 198. Credit, 3-5.

Prerequisites, Bacteriology 151 and Chemistry 179 or 193. Mr. Mandel.

203. Bacterial Cytology.—Lectures, literature reviews, and laboratory

demonstrations, designed to give the student a comprehensive survey of the

structure of bacterial cells and the functions of their components. The relation-

ship of bacteria in the field of biology is considered. Credit 3-5.

Prerequisite, College Biology and Bacteriology 31 or equivalent. Mr. Fuller.

204. Research Project.—^This course is designed to permit students to do
investigational work on bacteriological problems not related to thesis. Limited!

to 3 credits per semester. For Ph.D. candidates only. Credit, 1-6.

The Staff.

205. Advanced Immunology.—Consideration will be given to advanced
theories and laboratory procedures basic to bacteriology, immunology, and
serology. Credit, 3-6.

,

Prerequisite, Bacteriology 185. Miss Garvey.

206. Microbiological Fermentations.—This course consists of a study of

the basic theories as well as the methods and processes by which various chemicals

and biological materials are produced on an industrial level through the action

of microorganisms. The laboratory experiments are outlined to consider tLe

microorganisms involved, procedures used, and the chemistry of the fermentation

reactions. Credit, 3.

Prerequisites, Biological Chemistry and Bacteriology 151 and 152 or equivalents.

Mr. Czarnecki.
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207. Virology.—A comprehensive study of viruses, including laboratory work
covering methods for cultivation and identification. Limited to dei)artment
majors, except by permission of the instructor. Credit, 3.

Mr. LiTSKY.

208. Seminar.—Lectures and reports on current literature and special topics.

(One credit each semester.) Credit, 1-6.

Mr. LiTSKY and Mr. Fuller.

213. Antibiotics.—The historical background and theory of action of anti-

biotics are correlated with practical laboratory procedures used in the study of

their isolation, methods of assay and effects on morphology and survival of bac-
teria. Credit, 3.

Prerequisite, Bacteriology 51, 52, or equivalent. Mr. Czarnecki.

214. Microbial Genetics.—This course will provide a basic understanding of

the genetics of bacteria and viruses. Credit, 3.

Prerequisites, Bacteriology 203 and Zoology 153. Mr. Mandel.

215. Antiseptics and Disinfectants.—This course is designed to give the
student a critical evaluation of antiseptics and disinfectants, and the procedures
used in testing them. Practical aspects of these compounds are considered as to

their general use. Studies of the various classes of antiseptics and disinfectants

correlate chemical structure to antibacterial activity, mode of action, speed of

action, and specificity. Credit, 3.

Prerequisites, Bacteriology 51, 52 and Chemistry 151, or equivalents.

Mr. LiTSKY.

300. Thesis, Master's Degree. Credit, 10.

400. Thesis, Ph.D. Degree. Credit, 30.

COURSES OPEN TO BOTH GRADUATE AND UNDERGRADUATE
STUDENTS

(For either major or minor credit)

156. (I) and (II). Methods for Bacteriological Preparations.—This
course is intended for students majoring in bacteriology and public health. The
material given in the course includes methods of preparation and sterilization of

culture media and equipment; the preparation of stains and reagents; and the

use, care, and repair of laboratory instruments. Credit, 2.

The Staff.

181. General Applied Bacteriology.—This course is designed to give the

student a working knowledge of routine and special tests used in present day
applied bacteriology. Subjects receiving consideration are: methods for deter-

mining the sanitary quality of milk and milk products, water and shellfish;

eating and drinking utensils; and air. Credit, 3.

Prerequisite, Bacteriology 31, 31A, or permission of instructor. Mr. France.

182. Quantitative and Qualitative Bacteriology.—Consideration will be
given to (1) bacteriological principles which apply to the preservation, fermenta-

tion, and spoilage of foods, (2) the sanitary examination of foods, (3) the causes

of food poisoning and (4) microbiological assays. Credit, 3.

Prerequisite, Bacteriology 51, or permission of instructor. Miss Garvey.
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185. Immunology.—Admission by permission of the instructor. This coursi

includes consideration of host reactions which favor the prevention and cun
of disease; qualitative and quantitative estimations of toxins and antitoxins; th(

use of biological products such as antigens and immune sera in differentia.^

bacteriology and in disease diagnosis; and a consideration of isohemagglutininj;

as determinants of blood groups. Credit, 3

Prerequisite, Bacteriology 51 or equivalent. Miss Garvey

190. Sanitary Bacteriology.—A detailed study of public health laboratory

methods. Practical application of methods will be made through field studies

By permission of instructor. Credit, 3,

Mr. France.

192. Clinical Microbiology.—This course is designated for students

majoring in medical technology. The purpose of the course is to familiarize

the student with routine clinical laboratory procedures. Credit, 3

By permission of instructor. Mr. France

195. Studies of Special Microbial Groups.—A study of the biology of cer-

tain groups of microorganisms not given consideration, or at the most only
briefly mentioned, in other courses offered in the department. The course will,

cover the autotrophic bacteria, photosynthetic bacteria, actinomycetes, myxo-*
bacteria, chlamydobacteria, and spirochaetes. Credit, 3

J

One class hour, two 2-hour laboratory periods. Mr. Mandel.

Prerequisite, Bacteriology 51.

198. Bacterial Physiology.—Lectures and laboratory exercises demonstrat-'
ing the growth and activities of microorganisms as influenced by the environment!
and genotype and the effect of the microorganisms on the environment. Topics'

considered include the kinetics, metabolic pathways and effects of radiation.

Prerequisite, Bacteriology 31, Chemistry 179 or equivalent and permission off

instructor.

One 4-hour laboratory period; two lecture hours. Credit, 3.

Mr. Mandel.

COURSES IN OTHER DEPARTMENTS FOR WHICH MAJOR CREDIT'
MAY BE GIVEN

Agricultural Economics 177. Statistics. Elementary Experimental Sta-

tistics. Credit, 3.

Mr. Russell.

Agricultural Economics 179. Statistics. Elementary Economics Statistics.

Credit, 3.

Mr. Russell.

Botany 166. General Mycology.

Chemistry 234. Advanced Biochemical Lectures

Credit, 3.

Mr. Banfield.

Credit, 3.

Mr. Little.

Chemistry 235. Biochemistry Laboratory Methods.

Credit, 3-5 each semester.

Mr. Little.

Chemistry 236. Advanced Biochemical Analysis. Credit, 3-5.

Mr. Little.
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Chemistry 237. Biocolloids.

Chemistry 251. Seminar.

Entomology 174. Medical Entomology.

Credit, 3.

Mr. Bennett.

Credit, 1 each semester.

Mr. Ritchie.

Credit, 3.

Mr. Shaw.

Food Technology 210, 211. Thermal Processing of Foods.

Credit, 2, 1st semester.

Credit, 3, 2nd semester.

Mr. ESSELEN,

Food Technology 271, 272. Seminar. Credit, 1-2 each semester.

The Staff.

Home Economics 203. Advanced Nutrition—Metabolism of Major Food-
stuffs. Credit, 3.

Miss Mitchell.

Home Economics 204. Advanced Nutrition—Vitamins and Minerals.
Credit, 3.

Miss Mitchell.

Home Economics 205. Laboratory Methods and Techniques in Nutrition
Credit, 3.

Mrs. Wertz.

Credit, 1.

Miss Mitchell.

Credit, 3

Mr. Snow

Credit, 3.

Miss Traver.

Credit, 4.

Mr. Swenson.

Credit, 3.

Mr. Rauch.

Home Economics 212. Nutrition Seminar.

Public Health 164. Microscopy of Water.

Zoology 169. Animal Parasitology.

Zoology 184. Cellular Physiology.

Zoology 248. Physiological Genetics.

COURSES FOR MINOR CREDIT ONLY
(No graduate credit for students majoring in Bacteriology)

151, 152. Advanced Bacteriology.—Studies on bacterial metabolism and the

influence of environmental factors on growth and viability. The differentiation

and identification of bacterial species by morphological, cultural, physiological,

and serological studies. The combined courses not only give the student? a com-
prehensive picture of the various forms of existing bacteria, but develop a special

technique for the isolation, cultivation, and identification of both pathogenic

and non-pathogenic species. Credit, 3 each semester.

By permission of instructor. Miss Garvey.
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Theodore T. Kozlowski, major adviser

A thesis will be required of certain candidates for the M.S. in Botany.

COURSES OPEN TO GRADUATE STUDENTS ONLY
(For either major or minor credit)

200. Special Problems.—Selected research problems in botany not related

to the candidate's thesis. Credits, 1-5 per semester.

A. Plant Cytology and Genetics. Mr, Nickerson.

B. Plant Ecology. Mr. Livingston.

C. Plant Mycology. Mr. Banfield, Mr. Guba and Mr. Gasiorkiewicz.

D. Plant Morphology. Mr. Davis.

E. Plant Pathology.

Mr. Banfield, Mr. Doran, Mr. Guba, Mr. Gasiorkiewicz.

F. Plant Physiology. Mr. Kozlowski, Mr. Gentile and Mr. Jones.

G. Plant Taxonomy. Mr. Davis and Mr. Livingston.

202, 203. Advanced Plant Physiology.—^Advanced study on metabolism,
water relations and mineral nutrition of plants. The course includes lectures,

critical analyses of literature, reports and individual conferences.

Prerequisites, one semester of Plant Physiology, one semester of Organic Chem-
istry. Credit, 2-4 each semester.

Mr. Kozlowski and Mr. Gentile.

204. Forest Pathology.—A course dealing with the more common and im-
portant fungus diseases and with wood decay caused by saprophytic fungi which
affect forest trees. Credit, 4.

Prerequisite, Botany 151 or equivalent. Mr. Banfield.

205, 206.

—

Advanced Plant Pathology.—^A study of biological problems that

underlie the diseased state. Consideration is given to the general parasitological

and epidermiological aspects of plant disease from the standpoint of critical

examination of the variation in and interaction between host plants, parasites

and environment. Credit, 2-4 each semester.

Prerequisite, Botany 151 and 166 or equivalent. Mr. Banfield.

207. Advanced Plant Ecology.—Lectures, conferences, critical reading and
reports on advanced considerations of synecology and autecology. Credit, 3.

Mr. Livingston.

300. Thesis, Master's Degree.—^Research on an approved problem.

Credit, 10.

400. Thesis, Ph.D. Degree.—^Research on an approved problem.

Credit, 30.
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COURSES OPEN TO BOTH GRADUATE AND UNDERGRADUATE
STUDENTS

(For either major or minor credit)

151, 152. Plant Pathology.—A basic course in plant pathology dealing

with the nature, causes and control of plant diseases. Attention is given to

disease symptoms, infection, parasitism, disease transmission, environmental
effects and general principles of plant disease control. Credit, 3.

Mr. Banfield.

158. Microtechnique.—The preparation of microscopic mounts including

the use of biological stains with the infiltration, celloidin and paraffin methods,
and the use of slide and rotary microtomes. The rewards of careful work are

improvement in manipulative technique, better orientation in the field of plant

structures, an enhanced aesthetic appreciation and a valuable collection ol

microscopic mounts. Credit, 2

Mr. Putala.

159, 160. The Angiosperms. A study of the angiosperm orders from the

standpoint of reproductive morphology, ecology, evolution, economics and history.

Illustrative types are drawn from the State herbarium, while forms for laboratory

dissection are supplied from greenhouses or from preserved materials. A course

for horticulturalists as well as botanists. Credit, 3-5 each semester.

1956-57 and each alternate year. Mr. Davis.

161, 162. Comparative Anatomy op Green Plants.—The anatomy, evolu-

tion, and taxonomy of chlorophyllus plants, including extinct as well as living

forms. Lectures interpret anatomical data in accord with such principles as

algal tendencies and parallelisms, isomorphic and heteromorphic alternation, the

landward migration, telome concept, rise and development of atracheates and
tracheates, stelar evolution and wood anatomy, angiosperms as the ultimate

evolutionary types. 1957-58 and each alternate year.

Prerequisite, one semester of cryptogamic botany. Credit, 3 each semester.

Mr. Davis.

163, 164. Comparative Morphology op Fungi.—Comparative morpholog>',

life history and habitat of representative species of important orders and families.

Laboratory work includes collection, identification, and study of common local

forms. . Credit, 3 each semester.

Mr. Banfield.

166. General Mycology.—A general course designed to acquaint the student
with various classes of fungi, life history and morphology of representative

species, their distribution in nature^ their significance in plant and animal disease,

and their utilization in industrial fermentations. Credit, 3.

Mr. Banfield.

167, 168. Introductory Plant Physiology.—A study of the processes

occurring in plants and their relation to the complex of activities constituting

plant growth. Credit, 3 each semester.

Mr. KozLowsKi.

169. Forest and Shade Tree Pathology.—The nature, cause and control

of the principal types of disease in trees including decay of forest products, stand-

ing and structural timber; insects and environment in relation to fungi disease

and development; morphology and identification of fungi that induce disease or

decay in trees. Credit, 3.

Mr. Banfield.
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175. Methods in Plant Pathology.—A study of general techniques and
specialized methods used in the investigation of plant diseases. 1956-57 and each

alternate year. Credit, 3.

Prerequisite, one semester of plant pathology. Mr. Banfield.

181. Plant Ecology.—The relationships of plants to environment including

a study of environmental factors (autecology) and of plant communities (syne-

cology). Credit, 3.

Mr. Livingston.

182. Plant Geography.—Lectures and assigned readings of descriptive and
historical plant geography as well as basic principles governing the natural dis-

tribution of plants. Credit, 2.

Mr. Livingston.

189. Plant Cytogenetics.—The interpretation of hereditary phenomena,
in individuals and in populations, in terms of cell structures. A correlation of

plant cytology and genetics which includes embryology, hybridization, polyploidy,

apomixis, evolutionary trends and distribution patterns. Credit, 3.

Mr. Nickerson.

190. Insect Transmission of Plant Diseases.—A lecture course on intri-

cate interrelationships of insects and microorganisms, with particular emphasis

on the basic role played by insects in inception, distribution and perpetuation

of plant diseases. Credit, 3.

Mr. Banfield.

Business Administration

Milo Kimball, adviser.

The program of graduate courses in Business Administration is designed to

prepare for positions of responsibility in business, in organizations that serve

business, in government, or in business education.

COURSES OPEN TO GRADUATE STUDENTS ONLY

201. The Business Enterprise.—The legal-economic-political environment
in which business enterprise operates; the risks of enterprise and profits; market
demand analysis; cost-price combinations and production policies; the effects of

business fluctuations on the individual enterprise; the enterprise system and pub-
lic policy as expressed in legislation. Credit, 3.

Mr. Smart.

211. Accounting in Management.—The theory of accounts applied to man-
agement problems ; the estabUshed methods of accounting in operating situations

;

the use of quantitative data as bases for policy decisions. Credit, 3.

Mr. Colwell.

222. Marketing Management.—A study of the fmiction of marketing from
the point of view of the business executive. The broad aspects of product plan-

ning and choice of channels of distribution as well as distribution problems are

analyzed. The interrelations between research planning, execution and control of

marketing activity is carefully considered. Credit, 3.

Mr. Hardy.
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231. Financial Management.—Attention is first centered on financing cur-

rent operations: financial analysis and planning; credit management; and the

sources and management of working capital. Then, long-term financial policies

are stressed: the uses of corporate securities; the capital structure; surplus and
dividend policies; financing new enterprises; the recapitalization and reorganiza-

tion of going concerns. Credit, 3.

Mr. LUDTKE.

242. Production Management.—This course deals with the situations which
confront executives in charge of manufacturing operations and the direction of

people at work. It is designed to develop skill in analyzing production processes

in order to determine specific adaptations of production and personnel techniques

to the requirements of differing processes. Credit, 3.

Mr. Hackamack.

252. Administrative Practices.—Assuming a knowledge of business proc-

esses, this course considers the problems of human relations in business and
industry. Consideration is also given to that phase of administration concerned
with policy formation. Credit, 3.

The Staff.

271. Seminar in Business Administration I.—A critical and intensive

study of selected problems in Accounting, Finance, Industrial Administration,

or Marketing and the application of research methods to these problems.
Credit, 3.

The Staff.

272. Seminar in Business Administration II.—A continuation of the

Seminar in Business Administration in the field of the student's special interest.

Credit, 3.

The Staff.

300. Thesis, Master's Degree. Credit, 3 or 6

BASIC COURSES REQUIRED OF GRADUATE STUDENTS
IN BUSINESS

Accounting

25-6. Introduction to Accounting.—This course aims to give the students

a working knowledge of the principles underlying the gathering, recording, and
interpretation of accounting data. Undergraduate credit, 6.

Business Law

170. Business Law.—This course consists of a study of the drawing, reading,

and interpretation of contracts, and includes agency, sales, and commercial paper.

Credit, 3.

Finance

155. Financial Institutions.—A general course which surveys the develop-

ment and operations of our financial institutions and provides an integrated study
of the entire American financial structure. Credit, 3.

165. Corporation Finance.—^This course in business finance is concerned
with forms of ownership organization, the nature and uses of corporate securi-

ties, provision and maintenance of capital, financial expansion and corporate

reorganization. Credit, 3.
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Industrial Administration

163. Management in Industry.—^A study of the principles connected with
the organization and management of industrial enterprises. Credit, 3.

Marketing

153. Marketing Principles.—A study of the forces and conditions which
determine prices and the organization and methods concerned with transporting,

storing and distributing industrial and consumer goods. Credit, 3.

ELECTIVE COURSES OPEN TO GRADUATE STUDENTS

Accounting

161. Intermediate Accounting.—An application of accounting principles to

problems of income determination and the classification and valuation of assets.

Credit, 3.

162. Advanced Accounting.—A continuation of Accounting 161, concerned
with the valuation of assets and Uabilities, accounting for net worth, statements
of application of funds and the analysis of financial statements. Credit, 3.

164. Cost Accounting.—^The use of accounting techniques to determine
business costs, including process costs, standard costs, distributive costs and cost

problems imposed by government regulation. Credit, 3.

173. Tax Accounting.—^This course examines the principles of income taxa-

tion as applied to individuals and the application of income tax laws in corporate

accounting.

Three class hours. Credit, 3.

176. Auditing.—^A course in the interpretation of accounting records dealing

with audit theory and procedure. C.P.A. and American Institute of Accountants
examination problems are studied. Credit, 3.

Finance

176. Insurance.—^A general course concerning risks encountered by individu-

als and business enterprises and the methods and institutions evolved to insure

against loss. Property, casualty, life and other forms of insurance are studied

from the point of view of both the insurance carrier and the insured. Credit, 3.

182. Investments.—The principles and techniques that are useful for the

analysis and selection of investment media ; investment policies of individuals and
institutions. Credit, 3.

Industrial Administration

164. Personnel Management.—A study of the principles of the manage-
ment of labor relations. Attention is focused on procuring, developing, main-
taining and using personnel. Credit, 3.

166. Transportation and Traffic.—The development of highway, water-

way, railway, and air transportation; the operation and control of transportation

agencies ; the use of freight tariffs, classifications and routing guides ; the function

of industrial traffic departments. Credit, 3.

Marketing

154. Salesmanship and Sales Management.—^The principles and practices

of personal selling; the management of sales personnel; and the control of sales

operations. Credit, 3.
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171. Retail Merchandising.—A study of the operation and productive
functions of the business of retailing. Credit, 3.

173. Advertising.—A study of the techniques and media of advertising, its

services to business and the organization and economic functions of the adver-
tising industry. Credit, 3.

176. Purchasing.—A study of the purchasing problems of industrial enter-

prises and of their market contacts with their sources of supply. Credit, 3.

Chemical Engineering

Ernest Lindsey, major adviser.

The graduate course in chemical engineering is designed to emphasize advanced
study in engineering fundamentals rather than specific technological applications.

To be admitted to full graduate study in this field either of the follo\\nng re-

quirements should be met:

1. Applicant must have a Bachelor's Degree in Chemical Engineering from a

recognized school or,

2. Applicant must show satisfactory academic training or demonstrate pro-

ficiency in these subjects as a minimum:

Mathematics: Through Calculus.

Chemistry: Organic, Analytical, Physical.

Engineering Mechanics: Statics, Strength of Materials.

Chemical Engineering: Stoichiometry, Unit Operations, Thermodynamics
(including thermodynamics of chemical change).

Electrical Engineering: Elements of circuits and machines.

Required Courses

1. Ch. E. 300, Thesis, maximum 10 credits.

2. At least four of the following five courses:

Ch. E. 201, 202, Thermodynamics.

ME. 221, Heat Transfer.

Ch. E. 231, 232, Mass Transfer.

3. Additional courses selected from the following to complete the required

30 credits:

Ch. E. 182, 195; E.E. 201, 202; Math 156, 183, 192, 193, 194; Statistics

177; Chemistry 177, 181, 186, 203, 205, 206. 214, 237; CE. 275; Bacteri-

ology 181, M.E. 183, 190; Physics 185, 186.

COURSES OPEN TO GRADUATE STUDENTS ONLY

(For either major or minor credit)

201. Chemical Engineering Thermodynamics I.—A review^ of the funda-
mental laws of thermodynamics followed by a study of some of their applications

to chemical engineering: P-V-T relations of fluids, thermodynamic functions, fluid

flow, compression and expansion of gases, hquefacation and separation of gases.

Prerequisite, Chemical Engineering 181 or equivalent. Credit, 3.

Mr. Lindsey and Mr. Duus.
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202. Chemical Engineering Thermodynamics II.—A continuation of

course 201. The study of phase equilibria and chemical reaction equilibria and
their applications in chemical processing are taken up. Credit, 3.

Prerequisites, Chemistry 166, Chemical Engineering 181.

Mr. Lindsey and Mr. Duus.

231. Mass Transfer I.—About two-thirds the course is spent on theories of

diffusion leading to unified treatment of mass-transfer unit operations : molecular

and eddy diffusion mass-, heat-, and momentum transfer analogies, leaching,

two-film theory, and related topics. The last third deals with applications of

these principles to humidification and gas absorption, with design problems.

Prerequisite, Mechanical Engineering 221. Credit, 3.

Mr. Cashin.

232. Mass Transfer II.—A continuation of course 231 in which application

of principles to design factors in distillation, liquid-liquid extraction, adsorption,

ion exchange, and drying are studied. If time permits gaseous and thermal
diffusion will be taken up. Credit, 3.

Prerequisite, Chemical Engineering 231. Mr. Cashin.

300. Research Thesis.—A theoretical or experimental study of some chemi-
cal engineering problem. Credit will be determined by the work done, and by
agreement with the Department and the Graduate Thesis Committee.

The Staff.

COURSES OPEN TO BOTH UNDERGRADUATE AND GRADUATE
STUDENTS

(For either major or minor credit)

182. Industrial Equilibria and Kinetics.—^A study of phase and chemical

equilibria and rates of reaction in chemical processes from the industrial point

of view. Credit, 3.

Prerequisites, Chemistry 166, Chemical Engineering 181. Mr. Duus.

195. Process Equipment Design.—The design of process equipment for the
chemical industries: riveted pressure vessels, welded pressure vessels, piping, at-

tachments and closures, etc. Credit, 2.

Prerequisites, Chemical Engineering 155, Civil Engineering 153. Mr. Lindsey.

198. Advanced Unit Operations.—Radiation heat transfer, and multi-

component distillation.

Two class hours. Credit, 2.

Prerequisite, Chemical Engineering 156. Mr. Cashin.

COURSES FOR MINOR CREDIT ONLY

155. Unit Operations I.—A study of the fundamental principles underlying
the unit operations of fluid flow, heat transfer, and evaporation. A portion of

the course is devoted to a study of the thermodynamic properties of matter.

Three class hours; two 3-hour computation periods. Credit, 5.

Prerequisites, Mathematics 30 or 31, Chemistry 30. Mr. Cashin.
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156. Unit Operations II.—A continuation of course 155 concerning distilla-

tion gas absorption, liquid extraction, crystallization, filtration, mixing, crushing,

and grinding.

Three class hours; two 3-hour computation periods. Credit, 5.

Prerequisite, Chemical Engineering 155. Mr. Cashin.

158. Organic Chemical Technology.—A study of some unit processes in-

volved in the manufacture of organic chemicals; e.g. nitration, amination,
halogenation, oxidation. Credit, 3.

Mr. Lindsey.

177. Elements of Unit Operations.—For other than chemical engineering

majors. An introduction to some of the unit operations of process industries.

The emphasis is on principles and types of equipment, rather than on the
quantitative aspects and design. Credit, 3.

Prerequisites, Chemistry 30, Physics 25 and 26. Mr. Lindsey.

181. Heat-Energy Relations.—^A study of the energy relations in chemical
processes. Includes: types of energy, energy balances, second law, thermo-
dynamic fimctions, P-V-T-relations of fluids, compression and expansion proc-

esses. Credit, 3.

Three class hours. Mr. Diais.

Prerequisites, Chemistry 166, Chemical Engineering 156.

Chemistry

Walter S. Ritchie, major adviser.

The Department of Chemistry provides facilities for students intending to
complete the requirements for the Master's degree and the Doctor's degree.

Students accepted for graduate study are expected to have met the usual require-

ments for the Bachelor's degree. Those who have not fulfilled these require-

ments may be admitted on limited status until the deficiencies have been
removed.

First year graduate students will take "placement" examinations during the
first week of residence. These examinations are for the purpose of evaluating

the background of the student, and to assist in the selection of a course of study.

Students are admitted to candidacy for a degree only after the satisfactory

passing of written comprehensive examinations, at which tune thesis problems
are assigned in the following fields of chemistry: physical, organic, inorganic,

analytical and biochemical.

COURSES OPEN TO GRADUATE STUDENTS ONLY
(For either major or minor credit)

201. Inorganic Preparations.—Laboratory.—The preparation of chemical

products from raw materials. The manufacture and testing of pure chemicals.

The laboratory work is essentially synthetic in nature and is designed to aid in

acquiring a more adequate knowledge of inorganic chemistry than is to be
obtained by chemical analysis alone. Credit, 3-5.

Mr. Smith.

202. Inorganic Chemistry of the Less Familiar Elements.—Lectures

and collateral reading on the descriptive chemistry of some of the less familiar
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elements such as boron, gallium, indium, thallium, the lanthanides, fluorine,

titanium, vanadium, tantalum, tungsten, and uranium. Correlations between
structure or spatial configurations and chemical properties will be stressed to

the extent permitted by modern data. Credit, 3.

1957-58 and each alternate year. Mr. Roberts.

203. Physical Chemical Measueements.—Laboratory.—A selection of ex-

periments in Physical Chemistry to meet the needs and background of the

individual student. Experiments will be selected from standard texts and from
the literature. Credit, 3-5.

Prerequisites, Chemistry 165 and 166 or equivalent. Mr. Smith.

205. Chemical Thermodynamics.—The first and second laws of thermo-
dynamics will be reviewed. The concept of the Boltzmann distribution and the

partition function will be introduced, and the calculation of thermodynamic
function from these quantities will be discussed. The calculation of equilibrium

constants from both thermochemical and spectroscopic data will be considered,

as will the application to electrochemistry and ionic equilibria. Credit, 3.

1956-1957 and each alternate year. Mr. Stein.
Prerequisites, Chemistry 165 and 166.

206. Gases, Kinetics, and Catalysis.—Some of the basic concepts of the

kinetic theory of gases and the absorption of gases by solids will be discussed.

The kinetics of homogeneous gas reactions and chain reactions will be con-

sidered as well as the theory of absolute reaction rates. Homogeneous and
heterogeneous catalysis, photochemical, radiation induced reactions, and reac-

tions in solution will be discussed. Credit, 3.

1956-1957 and each alternate year. Mr. Stein.

Prerequisite, Chemistry 205 or its equivalent.

208. Chemical Spectroscopy.—^This course is designed to give students

practice in the use of spectroscopic equipment in solving chemical problems. The
lecture work of the course will include discussions of (1) the design and use

of instruments, (2) the elementary theory of spectra, and (3) the application of

spectroscopy of chemical problems. The laboratory work will include practice

in the use of the spectrometer and the spectrograph for the analysis of flame,

arc, and spark spectra, and the use of the spectrophotometer for absorption

measurements. Photographic procedures will be discussed and used in connec-

tion with the operation of the spectrograph. Credit, 3.

1957-58 and each alternate year. Mr. Smith.
Prerequisites, Chemistry 165 and 166, or equivalent.

211, 212. Quantum Chemistry.—The application of the quantum theory to

chemical problems will be discussed. This will include a discussion of the exact

theory for describing the structure of simple atoms, the application of approxi-

mate methods for complex atoms and molecules, the chemical bond, resonance,

and the interaction of radiation and matter. Credit, 3-6.

1957-1958 and each alternate year. Mr. Stein.

Prerequisites, Chemistry 186, or equivalent.

Differential Equations is desirable.

214. Physical Chemistry of High Polymers.—^Various aspects of the

physical chemistry of natural and synthetic polymers will be discussed. Topics
to be considered will include: structure of solid polymers, determination of mo-
lecular weights, sizes and shapes, mechanical properties of solid polymers, coUiga-

tive properties of polymer solutions, polyelectrolytes, and physical chemistry of

proteins. Credit, 3.

1957-58 and each alternate year. Mr. Stein.

Prerequisite, Chemistry 205 or equivalent.
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221. Advanced Analytical Chemistry.—Laboratory consisting of special

work to meet the needs of the individual student. It may consist of ultimate

analysis, electro-analysis, the analysis of definite classes of materials such as

fertihzers, ores, insecticides, alloy or materials containing the rarer elements,

and the use of organic reagents. Credit, 3-5 each semester.

Prerequisite, 183 or equivalent. Mr. Roberts.

223. Introduction to Micro-Chemistry.—Laboratory. Designed to illus-

trate the applications of micro technique to synthesis, analysis, and charac-

terization. The microscopic work may include the optics of the microscope,

micrometry, the microscopic study of fibers, crystals, and physiochemical

phenomena and an introduction to microscopical qualitative analysis. The quan-
titative work may include the determination of carbon, hydrogen, nitrogen, and
halogen in organic materials and selected inorganic determinations.

Credit, 3-5 each semester.

Prerequisite, Chemistry 183, or equivalent. Mr. Roberts.

227. Heterocyclic Chemistry.—The chemistry of the common organic

heterocycHc compounds containing nitrogen, oxygen, and sulfur. Includes con-

siderations of mechanisms of the reactions discussed.

Three class hours. Credit, 3.

Prerequisite, Chemistry 181 or equivalent. Mr. Cannon.

229, 230. Theoretical Organic Chemistry.—Lectures on special topics

such as stereochemistry, bond formation, resonance, ionic reactions, free radical

reactions, transition state theory, reaction mechanisms, molecular rearrange-

ments, etc. Credit, 3 each semester.

1956-57 and each alternate year. Mr. Cannon.
Prerequisite, Chemistry 181 or its equivalent.

Chemistry 181 may be taken simultaneously with Chemistry 229.

231. Advanced Organic Chemistry.—Laboratory. More difficult synthe-

sis of organic compounds will be assigned to the individual student. These com-
pounds will frequently be those desired as starting materials for research. Their
preparation will require the use of the original literature. Credits, 3-5.

Prerequisite, a year course in Organic Chemistry. Mr. Cannon and Mr. Ritchie.

232. Organic Chemistry.—^An intensive survey of certain reactions of or-

ganic chemistry with emphasis on their scope and hmitations, recent develop-

ments, and mechanisms. Credit, 3.

1957-58 and each alternate year. Mr. Cannon.
Prerequisite, Chemistry 181.

234. Advanced Biochemical Lectures.—Lectures on recent developments
in the chemistry of proteins, lipids, carbohydrates, enzymes, and other materials

of biological significance. Credits, 3.

Mr. Little.

235. Biochemistry Laboratory Methods.—Advanced laboratory work on
preparation, examination, and analytical techniques for protein, carbohydrate,
lipids, enzymes, etc. Methods of colloid chemistry will be included. Individual

problems and work will be assigned as far as possible to meet individual require-

ments. Credit, 3-5 each semester.

Mr. Little.
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236. Advanced Biochemical Analysis.—Advanced laboratory course in

analytical methods applicable to naturally occurring materials including foods,

feeds, etc. Research methods and techniques will be introduced as well as

routine methods. Credit, 3-5.

Mr. Little.

237. BiocoLLOiDS.—A consideration of the fundamental principles of colloidal

behavior and some applications to industry, agriculture, and biology. Credit, 3.

Prerequisite, Chemistry 152, or equivalent. Mr. Bennett.

239. Chemistry of Natural Products.—The lectures and collateral read-

ings will deal with the chemistry of some classes of natural compounds which
are of biochemical and economic interest. Proteins, the sugars, starch, cellulose,

polyuronides, lignin, glucosides, alkaloids, enzymes, purines, pyrimidines, and
pigments will be considered. Credit, 2.

Mr. Little and Mr. McWhorter.

25L Seminar.—Conferences, reports, or lectures. Credit, 1 each semester.

Maximum credit, 2.

Mr. Ritchie.

278. Electrochemistry.—A course for students who have had a first course

in physical chemistry, or its equivalent. The course will include a study of the

fundamentals of oxidation-reduction, galvanic cells, electrolytic cells, conductance
transference, and polarography. The concept of activity, and the use of activity

co-efficients will be included. Credit, 2.

1957-58 and each alternate year.

295. Research Problem.—The student wiU prepare a proposal for a research

problem not directly related to his thesis topic if the latter has been selected. The
problem will involve primarily library research. A Committee of three depart-

ment members will approve the student's topic not later than four weeks from
the start of the semester and conduct an oral examination before the end of the

semester in which the topic was approved. A written report must be submitted
and approved by the committee one week before the examination. Required of

all candidates for the Ph.D. in Chemistry and must be completed before the

candidate's preliminary examination for the degree. Credit, 5.

The Department.

300. Thesis, Master's Degree.—The preparation of an acceptable thesis

in agricultural, analytical, inorganic, organic, biochemical, or physical chemistry,

under the direction of the professor in charge of the work. Credit, 10.

400. Thesis, Ph.D. Degree.—The preparation of an acceptable thesis in

agricultural, analytical, inorganic, organic, biochemical or physical chemistry,

under the direction of the professor in charge of the work. Credit, 30.

COURSES OPEN TO BOTH GRADUATE AND UNDERGRADUATE
STUDENTS

(For either major or minor credit)

177. Advanced Physical Chemistry.—A detailed study of a number of

topics such as kinetics, catalysis, chemical thermodynamics and electrochemistry.

Three class hours. Credit, 3.

Prerequisites, Chemistry 165 and 166. Mr. Stein.
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181. Organic Chemistry.—A rapid and intensive survey of the important

reactions of organic chemistry with emphasis on their scope and limitations,

recent developments, mechani.sms, and theory. Credit, 3.

Three elass hours. Mr. Cannon.

182. Qualitative Organic Chemistry.—The characterization of organic

compounds by means of physical properties, class reactions, and the preparation

of suitable derivatives. Credit, 4.

Two class hours; two 3-hour laboratory periods. Mr. Cannon.

183. Advanced Quantitative Analysis.—The laboratory work will include

representative determinations in electrolytic and electrometric methods, and an
introduction to colorimetry and other optical methods of analysis. Credit, 3.

Two class hours; one 3-hour laboratory period. Mr. Roberts.

Prerequisite, Chemistry 130.

186. Theoretical Inorganic Chemistry.—A survey of inorganic chemistry
which is largely theoretical and includes such topics as atomic structure, radio-

chemistry, periodic classification and relationships, valence concepts, acid-base

theory, and the chemistry of coordination compounds. To the extent that time
permits these topics will be discussed and illustrated with descriptive chemistry
of the familiar elements. Credit, 3.

Three class hours. Mr. Smith.

Prerequisites, Chemistry 165 and 166.

188. History of Chemistry.—An historical and biographical study of chem-
istry and chemists. Credit, 3.

Three class hours. Mr. Ritchie.

192. Introduction Research.—Admission only by permission of the depart-

ment.

Ten laboratory periods. Credit, 5.

Hours by arrangement. The Staff.

193, 194. General Biochemistry.—These courses offer a broad introduc-

tion to the general field of biochemistry for students majoring in chemistry or

in the biological sciences and provide a background for more advanced or special-

ized study in this field. A competent preparation in organic chemistry is required.

(Chemistry 51 and 52 or their equivalent.) Credit, 4 each semester.

Three class hours; one 3-hour laboratory period. Mr. Little.

COURSES FOR MINOR CREDIT ONLY
(No graduate credit for students majoring in Chemistn,-)

151, 152. Organic Chemistry.—^A course in the theory of organic chemistry
intended to serve the needs of students who will specialize in chemistry, as well

as those who may specialize in other fields. Credit, 4.

Three class hours; one 3-hour laboratory period.

Mr. Ritchie and Mr. ]\IcWhorter.

163. Chemistry of Water, Sewage, and Sewage Sludge.—The preparation

of reagents and standard methods for the analysis of water, sewage, and sewage
sludge. Credit, 3.

Two 3-hour laboratory periods. Mr. .

Prerequisite, Chemistry 30.
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165, 166. Physical Chemistry.—A study of tjie fundamental theories and
laws of physical chemistry. Credit, 4.

Three class hours; one 3-hour laboratory period.

Mr. Smith.

179. Biochemistry.—^An introduction to general biochemistry and physio-

logical chemistry, with particular emphasis on the extension of fundamental
organic chemistry to materials and processes of biological significance; proteins,

lipids, carbohydrates, enzymes. Credit, 4.

Three class hours; one 3-hour laboratory period. Mr. Little.

Prerequisite, Organic Chemistry.

Civil Engineering

Merit P. White, major adviser.

COURSES OPEN TO GRADUATE STUDENTS ONLY
(For either major or minor credit)

200. Special Problems. Credit, 3-6.

The Staff.

252. Structural Dynamics.—This course covers the behavior of simple and
complex oscillating systems. It deals particularly with the behavior of structures

subjected to periodic forces, to non-periodic forces and to shock loads. Behavior
beyond the elastic range is included. Credit, 3.

Prerequisites, Civil Engineering 51 and 52. Mr. White.

261. Materials Testing Techniques.—This course is concerned with the

machines and auxiliary equipment used in experimental stress analysis for pur-
poses of research. Credit, 3.

Prerequisite, Civil Engineering 51. Mr. Sharp.

270. Advanced Structural Theory II.—Advanced problems in structural

analysis are presented in this course. Topics considered are the analysis of

complex rigid frames; influence lines for indeterminate structures; the placing

of loads and the determination of stresses in continuous building frames; pre-

stressed concrete. Credit, 3.

Prerequisites, Civil Engineering 172. Mr. Osgood.

271. Arch Analysis.—Methods of analyzing two-hinged and hingeless arches.

A design project is included. Credit, 3.

Prerequisites, Civil Engineering 70 and 71. Mr. Osgood.

275. Advanced Fluid Mechanics.—Theory of hydraulic similitude, dimen-
sional analysis, methods of obtaining dynamic similarity in hydraulic models in

actual practice, analysis of typical hydraulic models. Credit, 3.

Prerequisites, Civil Engineering 75 or 76. Mr. Marcus.

277. Advanced Sanitary Engineering.—This course treats hydraulic and
chemical problems encountered in the design and operation of water and sewage
works. It also deals with stream sanitation and the latest trends of practice

and research in the sanitary engineering field. Credit, 3.

Prerequisites, Civil Engmeering 77, 78. Mr. Feng.
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279. Theoretical Soil Mechanics.—A thorough investigation of the

phenomena in soil masses subjected to such forces as seepage, frost, and imposed

loads. Credit, 3.

Mr. Hendrickson.

280. Applied Soil Mechanics.—The solution of case problems applying

the principles of soil mechanics to the design of embankments, retaining walls,

footings, raft foundations, and pile structures. Credit, 3.

Prerequisite, Civil Engineering 279. Mr. Hendrickson.

300. Research and Thesis, Master's Degree. Credit, 6.

COURSES OPEN TO BOTH GRADUATE AND UNDERGRADUATE
STUDENTS

(For either major or minor credit)

172. Advanced Structural Theory I.—Methods of analyzing statically

indeterminate structures. ' Credit, 3.

Prerequisite, Civil Engineering 70. Mr. Osgood.

179. Principles of Sanitary Engineering.—This course is designed for stu-

dents in the Department of Public Health. It covers phases of Civil Engineer-

ing 77 and 78 with consideration of the non-engineering background of the stu-

dent. Credit, 3.

Mr. Feng.

182. Soil Testing.—Sampling, testing, and presentation of reports on the

engineering properties of soils. Permeability, consolidation, and shear are the

tests covered. Triaxial compression is the principal technique used.

One class hour; two 3-hour laboratory periods. Credit, 3.

Prerequisite, Civil Engineering 80 or equivalent. Mr. Hendrickson.

188. Advanced Stress Analysis.—Determination of stresses and strains

in elements of machines and structures. Credit, 3.

Prerequisite, Civil Engineering 51. Mr. White.

196. Hydraulic Engineering.—The analysis and design of hydraulic struc-

tures such as storage reservoirs, spillways, dams, levees, shore protection and

channel works are considered. Credit, 3.

Two class hours; one 3-hour laboratory period. Mr. Marston.

Prerequisites, Civil Engineering 73, 76.

198. Advanced Highway Engineering.—Analysis of the engineering aspects

of traffic problems such as traffic signal design, street capacities, parking and

channelization.

Two class hours; one 3-hour laboratory period. Credit, 3.

Prerequisite, Civil Engineering 55. Mr. Boyer.
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Animal Husbandry

D. J. Hankinson^ major adviser.

Animal Husbandry is a major program of study within the Department of

Dairy and Animal Science.

COURSES OPEN TO GRADUATE STUDENTS ONLY
(For either major or minor credit)

Major credit for Animal Husbandry students assumes prerequisites in the

animal husbandry field as covered in undergraduate courses in this University.

All hours by arrangement.

200. Problems in Livestock Production.—This course will deal with some
specific problem in feeding, breeding, production or management as relates to the

production of some specific Uvestock product such as milk, wool, or meat. Assist-

ance will be given in outlining the problem and setting up the experimental
procedure with the student responsible for collecting and analyzing the data.

Credit, 3-6.

The Staff.

205. Advanced Animal Nutrition.—The chemistry of feedstuffs and the

chemistry and physiology of digestion, absorption and utilization of energy, pro-

teins, minerals and vitamins in milk, meat, wool, or work production. Recent and
current research will be evaluated. Credit, 3.

Mr. Archibald and Mr. Elliot.

Prerequisites, Animal Husbandry 151 or its equivalent.

211. Advanced Animal Genetics.—This course will stress the statistical

approach to Animal Breeding, including the development of selection indexes for

various farm mammals, sire indexes and breeding plans based on systems of breed-
ing and selection. Credit, 3.

Prerequisites, Animal Husbandry 176 or equivalent, and Agricultural Economics

177 and 180 or equivalent. Mr. Gaunt and Mr. Black.

216. Fertility and Fecundity.—An advanced course in reproductive physi-

ology deaUng with the role of heredity, nutrition, pathology and environment in

the determination of fertility and fecundity in mammalian forms. Emphasis, in

classroom and laboratory, will be placed on current research directed toward

control of reproductive function through experimental means. Credit, 3.

Prerequisites, Animal Husbandry 175 or equivalent, and Zoology 187.

Mr. Black.

220. Milk Secretion.—A study of milk secretion including the gross and
microscopic anatomy of the mammary gland. The development of the gland

from birth through parturition and lactation will be studied. The physiology of

milk secretion will be reviewed both in relation to the endocrine glands which
control it and to more practical aspects of successful dairy cattle. Credit, 3.

Mr. Foley.

226. The Histology of Domestic Animals.—An intensive study of the

tissues and organs of domestic animals. Special emphasis is placed on those

tissues and organ systems which have particular economic or physiological signifi-
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cance in the fields of livestock production, meats, nutrition, milk secretion and
animal breeding. The microscopic structure of the skin and its modifications, fat,

muscle, bone, endocrine glands, digestive system and genital sy^^tem.-- of farm
animals is stressed and related to function.

Prerequisites, Zoology 150, Veterinary Science 175 or equivalent. Credit, 3.

Mr. Greenstein.

229, 230. Seminar.—Reports on current literature.

300. Thesis, Master's Degree.

Credit, 1 each semester

The Staff.

Credit, 5-10.

COURSES IN OTHER DEPARTMENTS FOR WHICH
MAJOR CREDIT MAY BE GIVEN

Bacteriology 185. Immunology.

Chemistry 234. Advanced Biochemical Lectures.

Chemistry 235. Advanced Biochemical Methods.

Chemistry 236. Advanced Biochemical Analysis.

Chemistry 237. Biocolloids.

Zoology 245. Advanced Vertebrate Physiology.

Zoology 248. Physiological Genetics.

Zoology 172. Vertebrate Embryology.

Credit, 3.

Miss Garn'ey.

Credit, 3.

Mr. Little.

Credit, 3-5.

Mr. Little.

Credit, 3-5.

Mr. Little.

Credit, 3.

Mr. Bennett.

Credit, 3.

Mr. Snedecor.

Credit, 3.

Mr. Rauch.

Credit, 4.

Mr. Woodside, Mr. Rauch and Mr. Bartlett.

Zoology 178. Genetics of Animal Populations.

Zoology 183. General and Cellular Physiology.

Zoology 187. Endocrinology.

Credit, 2.

Mr. Rauch.

Credit, 4.

Mr. Swenson.

Credit, 3.

Mr. Snedecor.

COURSES FOR MINOR CREDIT ONLY
(No graduate credit for students majoring in Dairy and Animal Science)

151. Fundamentals of Animal Nutrition.—This course deals with the

nutrients and their metabolism, and the nutritive requirements for maintenance,
growth, reproduction, lactation and other body functions. Emphasis will be on
ruminants and swine. Credit, 3.

Three class hours. Mr. Elliot.

Prerequisites, Chemistry 33.
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152. Feeds and Feeding.—The nature and value of the more important feed-

stuffs. Application of principles in balancing rations for the various classes of

livestock. Credit, 2.

Prerequisite, Animal Husbandry 151.

Two 2-hour laboratory periods. Mr. Elliot.

154. Meat Processing.—For students not majoring in Animal Husbandry by
permission of the instructor. A few periods will be devoted to a discussion of

the meat packing industry and to the preserving and care of meat products. The
remainder will be spent on the classification of meat animals with practice

slaughtering and the making of wholesale and retail cuts with stress on identifica-

tion of retail cuts. A one-day trip through the packing plants of Boston is a

requirement of this course and will cost about five dollars. Credit, 2.

One 4-hour laboratory period. Mr. Adams.

156. Beef and Sheep Production.—^This course considers the historical and
economic development, present status and probable future trends of beef and
sheep production in the United States and especially in New England. Considera-
tion will be given to types of production, systems and methods of feeding, man-
agement and marketing. In the laboratory, practice will be obtained in fitting

and showing as well as certain practical techniques such as dehorning, ear-tagging,

castrating, foot-trimming, shearing, etc., and the treatment and prevention of

external and internal parasites as well as common ailments. Credit, 3.

Two class hours; one 2-hour laboratory period. - Mr. Baker.

165. Reproduction in Farm Animals.—This course deals with the compara-
tive aspects of anatomy, embryology, endocrinology and physiology of the re-

productive system of farm mammals, concepts of fertihty and sterility, and prac-
tice in semen collection, artificial insemination and pregnancy diagnosis. A field

trip to Shrewsbury to observe operations of the M.S.B.A. bull stud is a require-

ment of the course and should not exceed two dollars in cost. Credit, 3.

Mr. Black.

166. Applied Animal Genetics.—This course is designed to acquaint the

student with the workings of heredity and variation in farm mammals and the

role of selection procedures and breeding systems in genetic improvement of

livestock. Credit, 3.

Three class hours. Mr. Gaunt.

Prerequisites, Zoology 153.

174. Advanced Meats.—This course deals with the advanced techniques in

preparing, preserving and utilizing the various meat products from cattle, sheep
and swine. Credit, 2.

Prerequisites, Animal Husbandry 33 or 154 and permission of instructor.

Two 2-hour laboratory periods. Mr. Hobart.

177., 178. Dairy Cattle Production.—This is an intensive course covering

all phases of dairy cattle and milk production. It affords an opportunity to seek

the solution to the economic, nutritional, genetic and managerial problems con-

cerned in successful dairying. Field trips to leading dairy establishments are

components of these courses, the cost estimated to be ten dollars in the fall

semester and twenty dollars in the spring semester. Credit, 3 each semester.

Two class hours; one 2-hour laboratory period. Mr. Foley.^
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179. Horse and Swine Production.—Light horses are emphasized in the

horse production portion of the course. The feeding, breeding, training and some
equitation are covered. Each student is required to care for a mare for one week.
The material devoted to swine husbandry attempts to correlate all management
practices and to analyze the various methods of production with emphasis on
New England conditions. Field trip costs will not exceed five dollars.

Two class hours; one 2-hour laboratory period. Credit, 3.

Mr. Baker.

Dairy Technology

Dairy Technology is a major program of study within the Department of

Dairy and Animal Science.

COURSES OPEN TO GRADUATE STUDENTS ONLY
(For either major or minor credit)

Major credit for Dairy Technology students assumes prerequisites in the dairy
technology field as covered in undergraduate courses in this University.

200. Problems in Dairy Technology.—A course for individual study in

which the student gives attention to specific current problems involved in the
processing of dairy products. Credit, 3.

The Staff.

202. Advanced Dairy Chemistry.—A study of the physical, colloidal, and
chemical properties of dairy products; the role of milk fat, salts, proteins, carbo-
hydrates, and enzyme systems, and their relation to dairy research. Credit, 3.

Prerequisite, 175 or equivalent.

Two 1-hour lectures; one 3-hour laboratory period. Mr. Potter.

209., 210. Seminar.—Reports on current hterature. Credit, 1 each semester.

The Staff.

300. Thesis, Master's Degree. Credit, 10.

The Staff.

COURSES OPEN TO BOTH GRADUATE AND UNDERGRADUATE
STUDENTS

(For either major or minor credit)

175. Dairy Chemistry.—Physical and chemical principles which explain the

behavior of milk and milk products in the various technological operations. Con-
stituents of milk in relation to other organic compounds; physiochemical aspects

of certain dairy phenomena such as foaming, coagulation, etc. The laboratory

work will include many of the tests used commercially as well as in dairy re-

search, emphasizing the principles and application of both qualitative and quanti-

tative analysis as well as the technique of operating scientific apparatus.

Enrollment by permission of instructor. Credit, 3.

Mr. Potter.
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COURSES IN OTHER DEPARTMENTS FOR WHICH MAJOR
CREDIT WILL BE GIVEN

No more than two courses may be selected from the following list of courses

:

Credit, 3-5.

Mr. Mandel.
Bacteriology 202. Bacterial Physiology.

Bacteriology 203. Bacterial Cytology.

Chemistry 165, 166. Physical Chemistry.

Chemistry 193, 194. General Biochemistry

Chemistry 237. Biocolloids.

Food Technology 209. Thermal Processing of Foods.

Food Technology 210. Thermal Processing of Foods.

Food Technology 221. Edible Fats and Oils.

Credit, 3-5

Mr. Fuller.

Credit, 4 each semester.

Mr. Smith.

Credit, 4 each semester.

Mr. Little.

Credit, 3.

Mr. Bennett.

Credit, 2.

Mr. Esselen.

Credit, 3.

Mr. Esselen.

Credit, 2.

Mr. Anderson.

Food Technology 241. Food Acceptance.—Theory and Methodology.

Credit, 3.

Mr. Fagerson.

Home Economics 203. Advanced Nutrition.—Metabolism of major food-

stuffs. Credit, 3.

Miss Mitchell.

Home Economics 204. Advanced Nutrition.—Vitamins and minerals.

Credit, 3.

Miss Mitchell.

COURSES FOR MINOR CREDIT ONLY
(No graduate credit for students majoring in Dairy & Animal Science)

152. Market Milk.—A study of the various phases of the market milk
industry; sanitary production, transportation, pasteurization, and handling in

the city plant; marketing, delivery systems, milk and its relation to public

health, inspection, milk laws, food value and advertising. Cultured milk and
other milk drinks are also included. Some milk plants are visited. Credit, 4.

Mr. Evans

177. Butter and Cheese Making.—Half of the semester is devoted to but-

ter making; the remainder to cheese making, condensed and powdered milk. The
various phases of the butter industry studied are : separators and cream separa-

tion; pasteurization, neutralization, and ripening of cream; preparation of starter

cultures; churning; marketing and scoring of butter; creamery management.
The work in cheese making includes cheddar, cream, Neufchatel, cottage, pro-
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cessed cheeses, etc. The manufacture of condensed milk, powdered milk, and
commercial casein are also covered. Credit, 4.

Prerequisites, Dairy 25 or permission of instructor.

Mr. Evans and Mr. Potter.

178. Ice Cream Making.—The principles and practices of ice cream making.
The effects of such factors as composition, quality, pasteurization, homogeniza-
tion, aging, and freezing on the finished product are considered. Sherbets, ices,

fancy and individual forms, and all flavors of ice cream are studied. Some time
is devoted to refrigeration machinery, delivery equipment, and merchandising
methods as they are related to the industry. Credit, 4.

Prerequisite, Dairy 25 or permission of instructor. Mr. Potter.

Economics

Philip L. Gamble, major adviser.

COURSES OPEN TO GRADUATE STUDENTS ONLY

(For either major or minor credit)

200. Special Studies in Economics.—The student undertakes a special

project under the guidance of a member of the department.

Credit, 2-5 each semester.

The Staff.

210. History of Economic Thought.—A general study of economic thought
from its ancient beginnings; the contributions of the various schools; recent

changes in economic thought. Given as required. Credit, 3.

Mr. Vatter.

213. Central Banking.—A study of the organization and policies of the

major central banks with special reference to the Federal Reserve System. Given
as required. Credit, 3.

Mr. Gamble.

227. Mathematical Economics and Economic Model-Building.—A study
of the various modern apphcations of mathematics to economic analysis. Special

attention is paid to the analysis of interactions among several variables. Both
static and dynamic processes will be examined. Given as required.

Admission by consent of instructor. Credit, 3.

Mr. Schoeffler.

Prerequisites, Economics 173 and Mathematics 29 or the equivalent.

260. Monopoly and Public Utility Problems.—A study of the problem
of social control of monopolies and industries affected with a pubhc interest.

Given as required. Credit, 3.

Prerequisite, Economics 170. Mr. Howard.

272. Advanced Economic Theory.—^A study of the various theories of value

and distribution. Credit, 3.

Prerequisite, Economics 173. The St.aff.
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276. Taxation.—^A study of the assessment and administration of taxes with
particular attention to its economic and social effects of individual taxes and
tax systems. Credit, 3.

Prerequisite, Economics 25, 78 or 178. Mr. Gamble.

293, 295, 297. Courses in Aggregative Economics.—(These courses rotate

but not in a consistent cycle.)

293. Economic Planning.—Various economic plans in effect or proposed
throughout the world. Appraisal of the technique of economic planning.

Credit, 3.

Mr, Morris.

294. Institutional Economics.—Study of the major institutions affecting

economic problems. Given as required. Credit, 3.

Mr, Howard.

295. Full Employment.—Methods of attaining and maintaining full em-
ployment in economy. Credit, 3.

Mr. Gamble.

297. Economic Fluctuations.—Causes, and methods of control of economic
fluctuations. Credit, 3.

Mr. Howard.

300. Thesis, Master's Degree. Credit, 10.

400. Thesis, Ph. D. Degree. Credit, 30.

COURSES OPEN TO BOTH GRADUATE AND UNDERGRADUATE
STUDENTS

(For either major or minor credit)

Added work required of graduates: (a) extra readings on same or additional

assignments, (b) term paper, (c) special problem or project.

154. Monet and Monetary Policy.—^A study of the relationship between
money, national and personal income and monetary policy. It includes exami-
nation of the relationships between individuals, banks, money markets and
central banks. Credit, 3.

Prerequisite, Economics 53 or Finance 53. Mr. Gamble.

155. Economics op Consumption.—^A study of patterns of consumption,
standards of Uving and the sources and expenditure of individual and family

incomes. Credit, 3.

(a and b or c) Mr. Morris.

156. Business Cycles.—^A study of business fluctuations and an analysis

of current business cycle theories. Credit, 3.

Mr. Howard.

170. Monopolies.—A study of the growth, development and social control

of monopolies. Credit, 3

(a, b) Mr. Howard.

174. Current Economic Problems.—^An intensive study of current eco-

nomic problems. Students wiU be encouraged to pursue lines of individual interest.

(a, b) Credit, 3

Mr. Levinson.
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177. International Trade.—^A study of the policies, principles, and practices

of international trade. Credit, 3

(a, b) Mr. Kinset.

178. Public Finance.—A study of the principles underlying public expendi-
tures, public borrowing and taxation. Credit, 3.

(a, b) Mr. Gamble

180. Labor Legislation.—A study of federal and state legislation affecting

labor. Credit, 3.

(a, b) Mr. Will.

183. Social Control of Business.-—Methods of social control of economic
activity including both formal and informal controls. Credit, 3.

(a, b) Mr. Howard.

184. Comparative Economic Systems.—An examination of the various

forms of economic organization that have been tried and proposed with an
analysis of the economic institutions of representative current economics.

(a, b) Credit, 3.

Mr. SCHOEFFLER.

191, 192. Seminar. Credit, 1-3.

The Staff.

COURSES IN OTHER DEPARTMENTS FOR WHICH MAJOR CREDIT
WILL BE GIVEN

Agricultural Economics 200. Research. Credit, 3.

Mr, LiNDSET.

Agricultural Economics 156. Fundamentals of Cooperation. Credit, 3.

Mr. Lindsey.

Agricultural Economics 171. Agricultural Economic Theory. Credit, 3.

Mr. Lindsey.

Agricultural Economics 178. Principles of Land Economics. Credit, 3.

Mr. Lindsey.

Agricultural Economics 180. Advanced Statistical Method. Credit, 3.

Mr. Lindsey and Mr. Russell.

Agricultural Economics 189, 190. Seminar. Credit, 2-3.

Mr. Lindsey and Mr. Russell.

Finance 165. Corporation Finance. Credit, 3.

The Staff.

COURSES FOR MINOR CREDIT ONLY
(No graduate credit for students majoring in Economics)

153. Money, Banking and Credit.—A critical survey of the development
and operation of the monetary and banking systems of the United States.

Credit, 3.

Mr. Gamble.
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173. Modern Economic Theory.—^A study of current theories about value,

distribution and prices. Credit, 3.

Mr. SCHOEFFLER.

179. Labor Problems.—An analysis of the background and character of the

modern labor problems with special references to the United States. Credit, 3.

(a and b or c) Mr. Morris.

Education

Albert W. Purvis, major adviser.

Before being admitted to candidacy for the Master of Science^ degree with a

major in Education, the student must have, in addition to minimum Graduate
School requirements:

1. Fifteen hours of such fundamental courses as Education 51, 52, 53, 61, 62,

66, 72, 83, 85, etc., listed in the undergraduate catalog.

2. Experience in teaching. Students entering without teaching experience

must arrange for practice teaching as soon as possible.

3. If the major is in secondary education, a major (24 hours) and a minor
(12 hours) in the subject-matter fields to be taught.

4. If the major is in elementary school teaching, a minor (18 hours) in some
field of general education.

COURSES OPEN TO GRADUATE STUDENTS ONLY
(For either major or minor credit)

200. Problem.—Work necessary to achieve an answer to a particular question

in the educational field. Question to be of student's choosing, if possible. It may
or may not involve original research and may have only local significance. A
bound copy of the typed report must be provided for the Department by the

student. Credit, 4.

Prerequisite, Education 291. The Staff.

208. The Teacher and School Administration.—Problems in admission,

promotion, personnel, discipline, extra-curricular activities, supervision, tenure,

salary schedules, etc. Credit, 2-3.

Mr. Purvis.

209. Administering Secondary Schools.—Housing, finance, schedule, the
library, guidance, cafeteria, public relations, etc. Credit, 2-3.

Mr. Oliver.

210. Administering Extra-Curricular Activities.—Scheduling, financing,

sponsorship, regulation of pupil participation. 1956-57 and each alternate year.

Credit, 2-3.

Mr, Oliver.

211. Community Relations for School Personnel.—Emphasis is placed
on the development of good pubhc relations policies and the techniques of assist-

ing lay people in interpreting school activities, policies, and objectives. 1957-58
and each alternate year. Credit, 2-3.

Mr. Oliver.

iFor a description of the Master of Arts in Teaching see page 10.
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213. Administering Elementary Schools.—The principal's responsibilities,

organization of the school office, scheduling, use of school facilities, curriculum
organization, staff relationships, and the place of the school in the community.

Credit, 2-3.

The Staff.

214. Supervising Elementary Schools.—Principles and problems of super-
vision in the elementary school; methods and types of supervision as they are

related to the modern elementary curriculum, the content fields, the activity

program and the area of unitary teaching. Credit, 2-3.

The Staff.

215. Seminar or Workshop in Education.—Group study of current prob-
lems in curriculum, instruction, and administration for school personnel in service.

Credit, 2-6.

The Staff.

220. School Laws of Massachusetts.—A review of the legal relations

of the school personnel covering the usual experiences in school and community,
presented in a series of selected cases having the support of court decisions.

Credit, 3.

Mr. PuR\as.

254. Evaluation in Elementary Schools.—Standardized and teacher made
tests, rating scales, report cards, growth charts, readiness measures, and diagnosis

of educational deficiency in elementary pupils. (To be taken instead of Education
153 by those training for elementary teaching.) Credit, 2-3.

1957-58 and each alternate year. Mr. Rol^rke.

259. Elementary School Science.—Methods and materials of instruction.

Credit, 2-3.

Mrs. Trumbull

265. Techniques in Remedial Reading.—Methods and materials in diag-

nosis and remedial instruction. Credit, 2-3.

Prerequisite, Education 161. Miss O'Leary.

267. Audio-Visual Laboratory.—Individual and practical experience in

setting up and using common audio-visual equipment and materials. Minor
repairs and maintenance will be included. This course should be preceded by
Education 166 or a similar course. Credit, 2-3.

Mr. Wyman and Mr. Cl^rtis.

289. Cooperative Curriculum Planning.—Approved methods of curricu-

lum planning, group work, consensus studies, used by cities and towns in cur-

riculum development. Credit, 2-3.

Prerequisite, Education 188 or 160. 1956-57 and each alternate year.

Mr. Rourke.

291. Educational Research.—The principles and methods of research with
special emphasis upon the technique used in Education. Statistics are studied

chiefly from the standpoint of reporting and understanding the results of re-

search. Required in first semester of students who anticipate completion of a
thesis or problem in the current year. Credit, 2-3.

Mr. Purvis.
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COURSES OPEN TO BOTH GRADUATE AND UNDERGRADUATE
STUDENTS

(For either major or minor credit)

151. History of Education. Credit, 2-3.

Mr. Purvis and Mr. Adams.

152. Principles and Methods of Teaching. Credit, 3.

Mr. Purvis and Mr. Fennell.

153. Educational Tests and Measurements. Credit, 2-3.

Mr. RouRKE.

160. Elementary School Curriculum. Credit, 2-3.

Mrs. Trumbull.

161. Elementary Reading and Language Arts. Credit, 2-3.

Miss O'Leary.

162. Elementary Arithmetic. Credit, 2-3.

Mrs. Trumbull.

164. Principles of Elementary Education. Credit, 2-3.

Miss O'Leary.

166. Preparation and Use of Audio-Visual Aids. Credit, 2-3.

Mr. Wyman and Mr. Curtis.

172. Vocational Education in Agriculture.—By arrangement. Credit, 3.

Mr. Oliver and Mr. Taft.

173. Apprentice Teaching in Agriculture.—^By arrangement. Credit, 6.

Mr. Oliver and Mr. Taft.

175. Technique of Teaching Vocational Agriculture.—^By arrangement.
Credit, 3.

Mr. Oliver and Mr. Taft.

181. Workshop in the Teaching of Modern Foreign Languages in Ele-
mentary Schools.—The latest techniques, methods and materials will be pre-

sented and demonstrated. Some round-table discussions with Education, Romance
Language and Psychology Departments. The course is especially designed for

present and prospective elementary school teachers and for teachers in a Modern
Foreign Language. Minor credit for students who have a major in a Modern
Foreign Language. Summer School Only. Credit, 3.

The Staff.

183. Principles of Secondary Education. Credit, 2-3.

Mr. Fennell.

188. Secondary School Curriculum. Credit, 2-3.

Mr. RouRKE.

COURSES FOR MINOR CREDIT ONLY
(No graduate credit for students majoring in Education)

185. Observation and Practice Teaching.—^By arrangement. Credit, 3.

The Staff.
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Electrical Engineering

Carl S. Roys, major adviser.

At least 12 credits, including Electrical Engineering 201 and Electrical Engi-

neering 202 and exclusive of thesis, must be obtained in courses open to graduate
students only.

COURSES OPEN TO GRADUATE STUDENTS ONLY
(For either major or minor credit)

201. Engineering Analysis I.—^Analytical procedures beyond undergraduate
levels as appUed to the solutions of problems in the various fields of engineering.

Credit, 3.

Prerequisite, Degree of B.S. in Engineering. Mr. Roys and Staff.

202. Engineering Analysis II.—A continuation of 201. Credit, 3.

Prerequisite, Electrical Engineering 201. Mr. Roys and Staff.

204. Servomechanisms II.—^A continuation of Electrical Engineering 190

that covers the principles of quantitative dynamic analyses of closed-cycle con-

trol systems in terms of differential equations and complex functions. System
synthesis on the basis of specified performance characteristics also is a major
objective. Credit, 3.

Prerequisite, Electrical Engineering 190. The Staff.

221. Power and Machinery Laboratory.—This is designed to develop test-

ing techniques through class and laboratory studies of the more advanced topics

related to electrical machinery and power systems. When taken concurrently

with other courses in power and machinery, the laboratory work may be varied

to suit individual needs. Credit, 3.

One class hour; six hours of laboratory. Mr. Karlson.

Prerequisite, Electrical Engineering 81.

222. Power Systems Metering and Relaying.—This course covers meter-
ing and protective relaying for electric power systems, and includes modem relay

methods used on radial lines, loops and networks, with emphasis upon co-

ordinated protection; circuit interruption problems also are studied. Credit, 3.

Prerequisite, Electrical Engineering 86. Mr. Karlson.

223. Traveling Waves in Power Systems.^—The fundamental theory of

traveling waves and its application to lightning and switching surges in power
systems, including reflection and refraction at transition points; insulation levels

and coordination; high voltage and current and voltage surge testing standards.
Prerequisite, Electrical Engineering 183. Credit, 3.

Mr. Roys.

224. Power Systems Operation and Stability.—A continuation of Electri-

cal Engineering 86 with further applications to power systems under unbalanced
steady state and transient conditions. This includes the effects of ground wires,

ground impedance and mutual coupling impedances ; inductive coordination \\dth

communication systems; the effects of saturation and pole saliency in synchron-
ous machines upon steady state and transient stability; variability of load im-
pedance; and multimachine problems. Credit, 3.

Prerequisite, Electrical Engineering 86. Mr. Karlson.
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241. Communications Networks.—^A continuation of Electrical Engineering
79 covering the principles and applications of network analysis and synthesis,

noise and information theory. Credit, 3.

Prerequisite, Electrical Engineering 79 or its equivalent. Mr. Rots.

243. Electromagnetic Engineering I.—The fundamentals of Electromag-
netism, including Ampere's and Faraday's Laws, Gauss' Theorem, retarded po-
tential and Hertz' vector, Maxwell's equations and Poynting's vector. These are

applied to the propagation, reflection and refraction of electromagnetic waves,
radio-frequency lines, wave guides, cavity resonators, antennas and ionospheric

reflections. Credit, 3.

Prerequisites, Electrical Engineering 201, 202. Mr. Rots.

246. Electromechanical Ststems and Transducers.—^A review of net-

work theory as associated with lumped mechanical systems, vibrating membranes
and plates, electromechanical converters and acoustics. Applications are made to

microphones, loudspeakers, horns, crystals and electromechanical filters.

Prerequisite, Electrical Engineering 183. Credit, 3.

Mr. Rots.

300. Thesis, Master's Degree. Graduate Research.—Independent re-

search imder the supervision of a staff member which will serve as the basis for

the thesis required for the master's degree in Electrical Engineering. It is ex-
pected that a paper covering the project wiU be presented before the combined
A.I.E.E. and I.R.E. student branch at the University. Credit, 3-6.

Consultation and laboratory hours to be arranged.

COURSES OPEN TO BOTH GRADUATE AND UNDERGRADUATE
STUDENTS

(For either major or minor credit)

183. Transient Analtsis.—A study of the transient behavior of electrical,

mechanical, and thermal systems. The ordinary and partial differential equa-
tions associated with the systems are set up and their solutions obtained by the
classical, Heaviside Operational and Fourier and Laplace Transform methods.
An introductory survey of Functions of a Complex Variable leads to the evalua-

tion of the Inversion Integral by means of the Method of Residues. Credit, 4.

Three class hours; One 3-hour laboratory period. Mr. Rots.

Prerequisite, Electrical Engineering 58.

184. Industrial Electronics.—Special characteristics of the electron tubes

of industry; the theory, design and operation of commercial types of equipment
utilizing these tubes, including stroboscopes, grid-controlled and polyphase
rectifiers, inverters, welding controllers, speed and voltage regulators, high fre-

quency heating circuits, etc. Credit, 4.

Three class hours; one 3-hour laboratory period. Mr. Rots.

Prerequisite, Electrical Engineering 55.

185. Electrical Measurements.—Theory and practice of electric and mag-
netic measurements; accuracy, precision, and limitations of measurements and
devices. Credit, 3.

Two class hours; one 3-hour laboratory period. Mr. Laestadius.

Prerequisite, Electrical Engineering 42.
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186. Power System Networks.—A study of power system networks in-

cluding power transfer diagrams, voltage studies, system stability criteria, short-

circuit calculations, and protective methods. Credit, 4.

Three class hours; one 3-hour laboratory period. Mr. Karlson.

Prerequisite, Electrical Engineering 58.

187. Power Applications and Control.—A study of the application of

electric machines and their controls. Torque relations, typical control systems,

theory of relays, combinational and sequential relay systems and counting cir-

cuits are among the topics considered. Credit, 4.

Three class hours; one 3-hour laboratory period. Mr. Karlson.

Prerequisites, Electrical Engineering 54 and Electrical Engineering 57.

190. Feedback Control Systems.—^The analysis and design of basic types
of error-sensitive control systems and their components, including servo-

mechanisms. Analytical and graphical methods for the determination of steady

state and transient performance of the several types of controllers are developed.

Apphcations are made to typical systems involving electrical, mechanical, and
hydraulic components. Credit, 4.

Three class hours; one 3-hour laboratory period. Mr. Karlson.

Prerequisite, Electrical Engineering 183.

194. Microwave Engineering.—A review of the fundamental principles

of communications and electromagnetic fields and their application to the special

problems of the generation, transmission, propagation and reception of micro-
waves. This also includes characteristics and specifications of standard equip-
ment, and special training in general laboratory and commercial testing tech-

niques. Credit, 4.

Three class hours; one 3-hour laboratory period. Mr. Roys.

Prerequisite, Electrical Engineering 79.

196. Principles of Electrical Design.—The fundamentals of electric,

dielectric, magnetic and heat-flow systems as applied to the design, rating and
Ufa of coils, transformers, machinery and other electrical equipment. Credit, 3.

Two class hours; one 3-hour laboratory period. Mr. Roys.

Prerequisite, Electrical Engineering 54.

198. Television Engineering.—Application of electronics and radio engi-

neering to the special problems of television. Among the topics considered are

system theory and analysis, signal sources, video response, noise limitations,

synchronization and scanning, color vision and colorimetry, principles of the

NTSC system, picture pickup and display tubes, transmission and reception,

and monitoring and testing procedures. Credit, 4.

Three class hours; one 3-hour laboratory period. Mr. Langford.

Prerequisites, Electrical Engineering 183 and must be preceded or accompanied
by Electrical Engineering 80.

English

Maxwell H. Goldberg, major adviser.

Language requirement: the ability to translate, with the aid of a dictionary,

two languages other than English.
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COURSES OPEN TO GRADUATE STUDENTS ONLY
(For either major or minor credit)

201. Old English.—^A study of Old English grammar with prose transla-

tion. This (or 203) required of all English majors. 1957-58 and each alternate

year. Credit, 3.

Mr. Lane.

203. Middle English.—A study of the language of Chaucer and the medi-
aeval romances. This (or 201) required of aU EngHsh majors. 1956-57 and each
alternate year. Credit, 3.

Mr. Helming.

251. Shakespeare.—A close study of Henry IV—Part 1, Twelfth Night, King
Lear, and Cymbeline. Given in various years. Credit, 3.

Prerequisite, Enghsh 155. The Department.

254. Carlyle.—A study of the life and writings of Thomas Carlyle. Bio-

graphic, textual, ideational, and esthetic problems will be explored so as to

develop competence in research and criticism. Given in various years. Credit, 3.

Prerequisite, English 165 or its equivalent. Mr. Goldberg.

261. Melville.—^An exploration of the Ufe, thought and art of the most
complex and representative figure of the American Renaissance. Although em-
phasis will be placed upon the pre-Civil War novels, the later poetry will also

be examined. Given in various years. Credit, 3.

Prerequisite, English 185 or 186. Mr. Kaplan.

264. Joyce, Yeats, and Eliot,—An intensive study of the experiments, in

expressing personal experience, that established the Twentieth Century literary

myths. Given in various years. Credit, 3.

Mr. Varley.

300. Thesis, Master's Degree. Credit, 9.

COURSES OPEN TO BOTH GRADUATE AND UNDERGRADUATE
STUDENTS

(For either major or minor credit)

In these courses English majors are required to supplement the imdergraduate
assignments with a substantial special study.

150. Chaucer.—^A study of Chaucer's development and preeminence as a

creative artist and an attempt to appreciate his humanism. Credit, 3.

Three class hours. Mr. Helming.

151. The Renaissance in England.—A study of various aspects of the

Renaissance as revealed in such writers as Spenser, Bacon, Sir Thomas Browne,
Burton, and Hobbes. Special emphasis is given to Spenser's Faerie Queene.

Three class hours. Credit, 3.

Mr. Lane.

153. Lyrical Poetry of the Renaissance in England.—A study of lyrical

poets such as Sidney, Campion, Jonson, Herrick, Lovelace, Suckling, Carew,
Donne, Herbert, Vaughan, Crashaw, Traherne and Marveil. Emphasis is given

to the "Metaphysical" tradition. 1956-57 and each alternate year. Credit, 3.-

Three class hours. Mr. Goldberg, Miss Horrigan and Mr. Barron.
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154. Milton.—The development of the mind and art of Milton as a Renais-
sance writer. Emphasis is placed upon Paradise Lost, Paradise Regained, and
Samson Agonistes. Credit, 3.

Three class hours. Mr. Goldberg, Mr. Helming and Mr. Koehler.

155. Shakespeare.—This course is based upon the reading of about twenty-
five of Shakespeare's plays, and attempts both to indicate the evolution of the
dramatist and to emphasize the various phases of his art. Credit, 3.

Three class hours. Mr. Rand.

157. English Literature of the Restoration.—A study of the social prob-
lems and hterary values of the Restoration period as they appear in prose, verse,

and drama. Emphasis will be placed on the satire of Dryden; and on the develop-
ment of the theatre from the Restoration through Congreve and the Comedy of

Manners. Credit, 3.

Three class hours. Mr. Koehler.

158. Elizabethan Dramatists.—A study of English drama from the death
of Elizabeth to the closing of the theaters. Special consideration will be given
to the plays of Jonson, Beaumont, Fletcher, Webster, Middleton, Massinger, and
Shirley. Credit, 3.

Three class hours. Mr. O'Donnell.

159. English Literature of the Eighteenth Century.—A study of the
Hterature of the Augustan Age, with special emphasis on the writing of Swift
and Pope. Credit, 3.

Three class hours. Mr. Barron.

160. English Literature of the Eighteenth Century.—A continuation of

English 159, but may be elected independently. A study of the literature of the

later Eighteenth Century with special emphasis on the Johnson Circle.

Three class hours. Credit, 3.

Mr. Barron.

161. Romantic Poetry.—A study of the Lake Poets (primarily Words-
worth and Coleridge) and their precursors. 1956-57 and each alternate year.

Three class hours. - Credit, 3.

Mr. Rand.

162. Romantic Poetry.—A continuation of English 161, but may be elected

independently. A study of Byron, Shelley and Keats. 1956-57 and each alter-

nate year. Credit, 3.

Three class hours. Miss Horrigan.

163. American Poetry.—A study of American poetry from Colonial times

to 1900,- with special emphasis upon the work of Freneau, Bryant, Emerson,
Longfellow, Whittier, Poe, Whitman, and Emily Dickinson. Credit, 3.

Three class hours. Mr. O'Donnell and Mr. Williams.

165. English Prose op the Nineteenth Century.—A study of the chief

Romantic prose writers in relation to hterary techniques and main currents of

epochal thought and feeling. Among the authors treated are Coleridge, Lamb,
Hazlitt, DeQuincey, Landor, Carlyle, and Ruskin. Credit, 3.

Three class hours. Mr. Goldberg.
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166. English Prose of the Nineteenth Century.—^A coiitiiiuatioii of

English 165, but may be elected independently. A study of the chief Victorian

prose writers in relation to literary techniques and main currents of epochal

thought and feeling. Among the authors treated are Macaulay, Newman, Arnold,

Mill, Huxley, Pater, and Stevenson. Credit, 3.

Three class hours. Mr. Goldberg.

168. Modern Drama.—This course traces the development of continental

English and American drama from the time of Ibsen to the present day. Its

purpose is to impart an intelligent and enthusiastic interest in the drama of the

twentieth century. Credit, 3.

Three class hours. Mr. Rand and Mr. Williams.

169. Victorian Poetry.—A study of Tennyson and Browning. 1957-58 and
each alternate year. Credit, 3.

Three class hours. Mr. Rand.

171. Biography.—The history of the biography as a hterary type; discus-

sion of leading biographers from Boswell to Maurois, with special emphasis upon
the development of the modem biographical method. Credit, 3.

Three class hours. Mr. Helming.

172. The Bible as Literature.—A study of the King James version of the

Bible, with emphasis upon the Hebrew as discernible in translation, the poetic

quahties characteristic of Tudor England, and the varied influence of the Bible

upon subsequent English poetry. Credit, 3.

Three class hours. Mr. Rand.

173. The Novel From Defoe Through the Victorians.—The development
of the novel; the reading and discussion of eight or nine great English novels

of the eighteenth and nineteenth centuries. Credit, 3.

Three class hours. Mr. Helming and Mr. Allen.

174. Greek Classics in Translation.—Readings and discussion of the epics

of Homer, representative dramas of Aeschylus, Sophocles, Euripides, and Aristo-

phanes, the "Socratic" dialogues of Plato, and Thucydides' history of the Pelopon-
nesian War. Intended to acquaint students with the famous myths and stories

of classical antiquity, and the hterary forms and ideas which have contributed
most to subsequent hteratures. Credit, 3.

Three class hours. Mr. Helming and Mr. Ka.plan.

176. Modern Poetry.—This course attempts to trace the spirit of twentieth
century poetry from such authors as Hardy, Whitman, and Emily Dickinson to

those of the present day. Credit, 3.

Three class hours. Mr. Rand and Miss Horrigan.

177. The Modern No\'el.—An analytical presentation of eleven or twelve
novels written between 1890 and 1920, in which the expanding form and the
extension of critical them^ will be stressed. Credit, 3.

Three class hours. Mr. Varley.

178. The Contemporary Novel.—^A continuation of Enghsh 177, covering
about twelve novels between 1920 and 1950, with some consideration of social

issues reflected in the fiction. Credit, 3.

English majors will not elect both English 177 and 178.

English 178 may be elected independently of English 177. Mr. Varley.

Three class hours.
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179. Literary Criticism.—A study of major critical attitudes and principles,

in relation to philosophic background and to practice. Emphasis is placed upon
important critics and theorists from Plato and Aristotle through those of the

eighteenth century. 1957-58 and each alternate year. Credit, 3.

Three class hours. Mr. Goldberg.

180. Literary Criticism.—A continuation of English 179, but may be elected

independently. Emphasis is placed upon important critics and theorists of the

nineteenth and twentieth centuries. 1957-58 and each alternate year. Credit 3.

Three class hours. Mr. Goldberg.

181. Creative Writing.—A course in critical and imaginative composition

based upon the examples of standard authors and the experience of the student.

It provides an opportunity for work in description, narrative, verse and drama
as well as in exposition. The chief emphasis is on fiction and poetry. Credit, 3.

Three class hours. The Department.

Prerequisites, a grade of A or B in English II (U. of M.) or permission of the

head of the department.

182. Creative Writing.—A continuation of English 181, but may be elected

independently. Emphasis on Non-Fiction. Credit, 3.

Three class hours. The Department.

Prerequisites, a grade of A or B in English II (U. of M.) or permission of the

head of the department.

185. Major American Writers.—A study of a selected group of the major

American writers of the nineteenth and early twentieth century. The authors

to be read and discussed will include Emerson, Hawthorne, Longfellow, Lowell,

Henry James, Henry Adams, Fitzgerald, and Hemingway. A careful analysis

will be made of the varying hterary forms given to such dominant themes as

nature and the conflict between the individual and society. Credit, 3.

Mr. O'Donnell.

186. Major American Writers.—A study of a selected group of major
American writers of the nineteenth and early twentieth century. The authors

to be read and discussed include Cooper, Poe, Melville, Thoreau, Whitman, Mark
Twain, Stephen Crane, Sinclair Lewis, and Faulkner. A careful analysis wiU be

made of the varying literary forms given to such dominant themes as nature

and the conflict between the individual and society. Credit, 3.

Mr. Kaplan.

187. Problems in American Literary and Linguistic Studies.—Given in

various years. Credit, 1-3.

The Department.

188. Problems in English Literary and Linguistic Studies.—Given in

various years. Credit, 1-3.

The Department.
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Charles P. Alexander, major adviser

COURSES OPEN TO GRADUATE STUDENTS ONLY
(For either major or minor credit)

(Most courses in the department are given on a 3-year cycle, subject to

change on student demand.)

201, 202. Advanced Insect Morphology and Phylogeny.—Laboratory,
lecture, and reading assignments in morphology and phylogeny of aU orders

of insects, living and fossil. Credit, 3 each semester

Prerequisites, Entomology 26, 155, 156, 157 or equivalent. Mr. Hanson.

203. Insect Embryology.—The embryological development of a generalized

type of insect, after which specific insects are considered. Lectures, assigned

readings, laboratory work. Credit, 2.

Prerequisite, Entomology 157. Mr. Shaw.

204. Insect Histology.—Types of tissues and organs of insects. Laboratory
work, discussion and assigned readings. Credit, 2.

Prerequisites, Entomology 157; Zoology 51. Mr. Shaw.

207. Advanced Insect Physiology.—Discussion and laboratory work deal-

ing with the functions of the organ systems of insects. Emphasis is placed on
methods of analysis and study of physiological processes in insects. Credit, 3.

Prerequisite, Entomology 181 or equivalent. Mr. Sweetman.

210. Insect Interrelationships.—A systematic survey of the various ways
in which insects live with, make use of, or are utilized by living organisms,

including intra-specific relations; the aim is to present an integrated picture

of relationships among insects, and between insects and the living world.

Lectures, readings, papers. Credit, 2.

Prerequisites, Entomology 26 and 179. Miss Smith.

211. Insect Behavior.—The honey bee is selected as a type for the study
of behavior. Lectures; laboratory work to attempt to interpret the reasons for

the actions of this insect. Other species may be included for completeness.

Prerequisites, Entomology 26, 166 or equivalent. Credit, 3.

Mr. Shaw.

212. Geographical Distribution of Animals and Plants.—^The entire

field of distribution of life is considered, including a discussion of physical

geography, climate, and other materials basic to the subject. Credit, 3.

2 credits 1st semester, 1 credit 2nd semester.

Prerequisites, Botany 1; Zoology 1. Mr. Alexander.

214. Advanced Animal Ecology.—Basic principles of terrestrial, limnologi-

cal, and marine ecology. Special emphasis is placed on the influence of causal

factors, both physical and biotic, that regulate the activities of all organisms.

Prerequisite, Entomology 179, or equivalent. Credit, 3.

Mr. Sweetman.

221. Advanced Chemical Control of Insects.—The chemistry of insecti-

cides and their physiological effects on insects, man and other animals. Credit, 3.

Mr. Sweetman.-
Prerequisites, Entomology 180 and Pomology 156, or equivalent.
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223. Advanced Biological Control.—The basic fundamental principles, as

well as practical application of biological control of insects. A section is devoted
to control of pest vi^eeds with insects. Credit, 3.

Prerequisite, Entomology 180, or equivalent. Mr. Sweetman.

224. Legislative Control of Insects and Insecticides.—^The legal aspects

of prevention, control, and eradication of pests; insecticide laws, and health

laws regarding use of insecticides. Emphasis is placed on the importance of basic

knowledge of the biology and habits of insects and other pest organisms as re-

lated to legal and other methods of control and eradication. Credit, 3.

Mr. Sweetman.

230. Advanced Apiculture.—This course is designed to provide necessary
background for whatever phase of beekeeping the student desires, equipment
permitting. Among such topics available are management, biometry, bee
poisoning, pollination. Credit, 2-5.

Prerequisites, Entomology 166, 185, or equivalent. Mr. Shaw.

240. Coccidology.—Lecture and laboratory work on scale insects; their

relationships, structure, habits, technique of mounting, identification, damage,
and control. Credit, 2.

Prerequisite, Entomology 26, or equivalent. Mr. Hanson.

241. Classification of Minor Orders of Insects.—Laboratorj' work in

taxonomy of the many groups with relatively few species. Credit, 2,

Prerequisites, Entomology 26, 155, 156, 157, or equivalent. Mr. Hanson.

242. Advanced Arthropod Taxonomy.—Classification of various groups
of insects and insect allies, indicating the latest methods in taxonomy and the

principles of classification. In addition to groups listed below, work may be
offered in such groups as Ephemerida, Plecoptera, Diptera, Lepidoptera, and

:rs upon special arrangement in advance. Credit, 1-9.

The St.a.ff.

A. Culicidae Miss Smith

B. Immature stages of insects Miss Smith

C. Ticks Mr. Shaw
D. Siphonaptera Mr. Shaw
E. Simuliidae Mr. Shaw
F. Tabanidae Mr. Shaw
G. Tipulidae Mr. Alexander

H. Other Groups of Insects The Staff

245. Historical Entomology.;—Lives and works of outstanding entomolo-

gists of the world; history of entomology; and classification of insects.

Credit, 3.

(2 credits 1st semester;

1 credit 2nd semester)

Prerequisites, Entomology 26, 153. Mr. Alexander.

248. Principles of Systematic Entomology.—Particular stress is placed

on a consideration of the International Code of Zoological Nomenclature, and
the Opinions thereon; type categories; the species concept; major insect col-

lections; leading entomological specialists. Credit, 3.

(2 credits 1st semester;

1 credit 2nd semester)

Prerequisites, Entomology 26, 155, 156. Mr. Alexander.
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250. Advanced Medical Entomology.—^This course is designed to provide
training in whatever phase of medical entomology a student selects (materials

and references permitting). Such work might include systematic studies of a
family or order of insects involved in medical entomology, the biology of any
particular group of insects, control measures. Credit, 2-5.

Prerequisites, Entomology 174 or its equivalent. Mr. Shaw.

270. Advanced Research Methods.—^The principles, methods of analysis,

and presentation of results of research. A section is devoted to statistical treat-

ment and analysis of research. Credit, 3.

Mr. Sweetman.
Prerequisites, Research portion of Entomology 181, or equivalent.

280. Seminar.—Reports on the current literature of entomology; special

reports by resident and visiting speakers. Credit, 1 each semester.

One class hour. (Maximum for M.S. Candidates, 2)

(Maximum for Ph.D. Candidates, 4)

Mr. Weidhaas.

300. Thesis, Master's Degree.—Original work on one or more topics in in-

sect morphology, systematic entomology, medical entomology, insect physiology,

insectides, biological control or apiculture. The thesis requires from one-half to

two-thirds of the total working time of the student in his major field. Credit, 10.

400. Thesis, Ph.D. Degree.—Original work on one or more topics in in-

sect morphology, systematic entomology, medical entomology, insect physiology,

insecticides, biological control or apiculture. The thesis requires from one-half

to two-thirds of the total working time of the student in his major field.

Credit, 30.

COURSES OPEN TO BOTH GRADUATE AND UNDERGRADUATE
STUDENTS

(For either major or minor credit)

185. Advanced Beekeeping.—A course designed to present more complete
knowledge of the more important problems of beekeeping, including manage-
ment, processing honey and wax, bee diseases, and improvement of honeybees.

Credit, 3.

Prerequisite, Entomology 166. Mr. Shaw.

187, 188. Special Problems in Entomology.—Problem v/ork in many fields,

as apiculture, biological control and insectary practice, insecticides, morphology,
and classification. Credit, 1, 2, or 3.

Prerequisites, Entomology 26, 53, 155, 157, and should be preceded or accom-
panied by other courses in the restricted field of the problem.

The Staff.

189. Entomological Techniques.—Techniques in the mounting and preser-

vation of insects for study and display by means of fluids, slides, plastics, pinning,

and other methods. Credit, 2.

Prerequisite, Entomology 26. Miss Smith.

190. Evolution.—A course in orientation. Lectures consider evolution of

both organic and inorganic matter with attention to the evolution of human
behavior and to the effect of evolutionary concepts on human philosophy. Extra
supplementary reading required of graduate students. Credit, 2-3.

Mr. Hanson.
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COURSES IN OTHER DEPARTMENTS FOR WHICH MAJOR CREDIT
WILL BE GIVEN

Zoology 174. Limnology. Credit, 4.

Miss Traver in cooperation with Departments of Botany,
Entomology, Geology, Public Health and Zoology.

Zoology 185. Classes of Arthropods Other Than Insects. Credit, 3.

Mr. Hanson.

Botany 190. Insect Transmission of Plant Diseases. Credit, 3.

Mr. Banfield.

COURSES FOR MINOR CREDIT ONLY

(No graduate credit for students majoring in Entomology)

151. Pests of Special Crops. Credit, 3.

Mr. Shaw.

153. Applied Entomology. Credit, 3.

Mr. Shaw.

155, 156. Classification of Insects. Credit, 3.

Mr. Alexander, Miss Smith.

157. Insect Morphology. Credit, 4.

Mr. Hanson.

160. Structural Pest Control, Credit, 2.

Mr. Sweetman.

166. Introductory Beekeeping. Credit, 3.

Mr. Shaw.

172. Forest and Shade-Tree Insects. Credit, 3.

Mr. Hanson.

174. Medical Entomology. Credit, 3.

Mr. Shaw.

179. Animal Ecology. Credit, 3.

Mr. Sweetman.

180. Biological Control or Chemical Control of Insects
Credit, 2 or 3.

Mr. Sweetman.

181. Physiological Entomology. Credit, 3.

Mr. Sweetman.

Floriculture

Clark L. Thayer, major adviser.

All students who major in this department are required to present a thesis as

a part of the major requirements.
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FLORICULTURE

COURSES OPEN TO GRADUATE STUDENTS ONLY
(For either major or minor credit)

Horticulture 211, 212. Seminar.—Each student will present reviews of assigned

papers on topics in Horticulture. Departments of Floriculture, Olericulture and
Pomology cooperating. Required of all graduate students majoring in Flori-

culture, Olericulture and Pomology. Credit, 1 each semester.

The Departments

226. Garden Materials.—^Technical studies of a specific genus of plants

or a group of plants used in gardening. Credit, 3.

Prerequisite, Floriculture 26. Mr. Jester.

275. Advanced Commercial Floriculture.—Problems dealing with the

methods of production of cutflowers and plants under glass. Opportunity is

given for a study of factors concerned with methods of marketing such products.

Prerequisites, Floriculture 175 and 176. Credit, 3.

Mr. Jester.

279. Conservatory Plants.—Investigations dealing with plant materials

which are used primarily in conservatories or in gardens in warm climates.

Prerequisite, Floriculture 179. Credit, 3.

Mr. Thayer.

290. History op Floriculture and Floricultural Literature.—Considera-

tion of men who have influenced the development of floriculture. Events that have
given impetus to the industry. Survey of floricultural literature. Required of all

graduate students in the department. Credit, 3.

Mr. Thayer.

297, 298. Seminar.—A review of scientific Hterature in the field of flori-

culture or in related fields. Credit, 1 each semester.

Mr, White and The Staff.

300. Thesis, Master's Degree.—For students having a major in Floricul-

ture. Based on an original investigation of a problem selected by agreement be-
tween the student and the staff. Credit, 10.

COURSES IN OTHER DEPARTMENTS FOR WHICH MAJOR CREDIT
WILL BE GIVEN

Agronomy 263. Chemistry of the Soil. Credit, 5.

Mr. Steckel.

Agronomy 264. Experimental Methods in Agronomy. Credit, 3.

Mr. Yegian.

Botany 158. Microtechnique. Credit, 2.

Mr. Putala.

Botany 159, 160. The Angiosperms. Credit, 3-5 each semester.

Mr. Davis.

Botany 161, 162. The Comparative Anatomy of Green Plants.

Credit, 3 each semester ._

Mr. Davis.
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Olericulture 201. Literature. Credit, 3.

Mr. Tuttle.

Plant Breeding 152. Plant Breeding Methods. Credit, 3.

Mr. French.

Plant Breeding 181. Plant Cytological Techniques. Credit, 2.

Mr. French.

Plant Breeding 182. Special Problems in Plant Breeding. Credit, 2.

Mr. French.

COURSES FOR MINOR CREDIT ONLY
(No graduate credit for students majoring in Floriculture)

151. Greenhouse Management. Credit, 3.

Mr. Thayer and Mr. Jester.

152. Floral Arrangement. Credit, 3

Mr. Ross.

175, 176. Commercial Floriculture. Credit, 3 each semester.

Mr. Jester.

179. Conservatory Plants 1956-57. Credit, 2.

Mr. Thayer and Mr. Ross.

181. Herbaceous Gardens and Borders. Credit, 3

Mr. Thayer.

182. Seminar (Problem course)

.

Credit, 3

Mr. Thayer.

Food Sciences

This is a cooperative major designed for Ph.D. candidates who wish to pre-
pare for research in various phases of the food sciences. It is designed to give

a broader and somewhat less intensive scientific base for research or its appli-

cation in industry than is possible when a student takes most of his major work
in one department only. This plan provides for a candidate to place the major
emphasis in one of the five departments cooperating which may or may not
offer a Ph.D. degree in the department.

The departments cooperating are Bacteriology, Chemistry, Dairy Industry,

Food Technology, and the School of Home Economics (Foods and Nutrition).

Courses, if properly selected, will satisfy both major and minor requirements.

The proportionate contribution of each department \\t11 depend upon the
student's special interests within the field but a minimum of six credits must
be earned in each of the departments contributing to this major.

Candidates for the Ph.D. degree in the Food Sciences are assigned to an
advisory committee composed of the heads of the five departments concerned,
with the head of the department in which the thesis research is planned serving

as chairman. This advisory committee will direct the student's progress, con-

duct the preliminary examination, and approve the thesis subject. The guidance
committee, appointed by the Scholarship Committee of the Graduate School
Council with the stafiF member who is directing the thesis serving as chairman,
will have direct charge of all matters pertaining to the thesis investigation.
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FOOD SCIENCES

The 30 major course credits required for the Ph.D. must be distributed among
at least 3 of the 5 departments concerned. The minimum requirement of six

credits in other departments may be satisfied by either major or minor credits.

Courses offered by the 5 departments which are acceptable for major credit

toward the degree in Food Sciences have been designated by the advisory com-
mittee as follows:

400. Thesis, Ph.D. Credit, 30.

Bacteriology

202. Advanced Bacterial Physiology.

203. Bacterial Cytology.

205. Advanced Immunology.

206. Microbioligical Fermentations.

207. Virology.

208. Seminar.

213. Antibiotics.

214. Microbial Genetics.

215. Antiseptics and Disinfectants.

156. Methods for Bacteriological Preparation.

182. Quantitative and Qualitative Bacteriology.

185. Immunology.

190. Sanitary Bacteriology.

196. Studies of Special Microbial Groups.

198. Bacterial Physiology.

Chemistry

237. Biocolloids.

239. Chemistry of Natural Products.

165, 166. Physical Chemistry. (For minor credit only)

179. Biochemistry. (For minor credit only)

183. Advanced Quantitative Analysis.

193, 194. General Biochemistry

Dairy Industry

175. Dairy Chemistry.

200. Problems in Dairy Technology.

202. Advanced Dairy Chemistry.

209. 210. Seminar.

Food Technology

201, 202. Special Investigations.

209, 210. Thermal Processing of Foods.

216. Food Packaging.

221. Edible Fats and Oils.
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FOOD TECHNOLOGY

241. Food Acceptance—Theory and Methodology.

250. Food Colorimetry.

271, 272. Seminar Review of Current Literature and Research.

285, 286. Fisheries Technology.

161, 162. Industrial Practices.

191, 192. Food Analysis.

Foods & Nutrition

203. Advanced Nutrition—Metabolism of the Major Foodstuffs.

204. Advanced Nutrition—Vitamins and Minerals.

205. Laboratory Methods and Techniques in Nutrition.

207. Problems in Nutrition.

212. Nutrition Seminar.

189. Diet Therapy.

Food Technology

Carl R. Fellers, major adviser.

Graduate students who wish to major in Food Technology may not be ad-
mitted to candidacy for an advanced degree until such time as the undergraduate
requirements in basic sciences and Food Technology have been met substantially.

COURSES OPEN TO GRADUATE STUDENTS ONLY
(For either major or minor credit)

200. Research Problem.—This course is mainly for candidates for the Mas-
ter of Science degree. Original research is expected. Two bound copies (flexible

binding permissible) are required by the Department. Credit, 3-6.

The St^vff.

201, 202. Special Investigations.—A series of individual problems and as-

signments covering plant layouts, process development, quality control and
economics of production. Laboratory, pilot plant and library exercises.

Credit, 1-3 each semester.

The Staff.

209, 210. Thermal Processing of Foods.—Biological and Physical Aspects.

A study of the factors affecting heat transfer in canned goods. Heating character-

istics of canned foods packed in tin, glass, and other containers. Determination
of thermal death points of spoilage micro-organisms. Derivation of processing

times and temperatures. Causes of spoilage and container failure. Principles

of retort operation and control; instrumentation.

First semester

—

2 lectures or conferences. Credit, 2.

Second semester—1 lecture, one 4-hour laboratory. Credit, 3.

Prerequisites, Food Technology 162 and Bacteriology 182. Mr. Esselen.

212. Freezing and Refrigeration.—Lay-out of cold storage plants. Practi-

cal refrigeration systems. Equipment and methods iised in quick-freezing fruits,

vegetables, meats, and marine products. Packaging and quahty control. Home
freezers and cormnercial frozen-food lockers. Laboratory and class work.

Prerequisites, Food Technology 152 and Agricultural Engineering ISO or 182.

Credit, 2-4.

Mr. Fellers.
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FOOD TECHNOLOGY

216. Food Packaging.—^A study of the characteristics of all packaging ma-
terials including flexible films and how they meet the package requirements of

various food products. Methods of testing for structural quality and perform-
ance, moisture and gas transmission, and other properties. Consideration of

adhesives, lacquers and closures included. Occasional lectures by qualified repre-

sentatives of industry. Plant visits in non-scheduled hours.

One 4-hour laboratory period; one or more class or discussion hours. Credit, 3.

Prerequisite, Food Techonolgy 162. Mr. Levine.

221. Edible Fats and Oils.—The production, processing and uses of edible

fats and oils and their chemical nature in relationship to stability. The problem of

oxidation and rancidity is considered with emphasis on cause of deterioration

and methods of stabihzation. Credit, 2.

One class hour, one 2-hour laboratory period.

232. Unit Processes.—Unit processes pertaining to the food industries are

covered. The work includes instrumentation, temperature measurement, blanch-

ing, filtration, comminution, deaeration and extraction, processing, cooling, heat

transfer, fluid flow, distillation, dehydration, and evaporation. Credit, 2.

Prerequisites, Food Technology 162 and Agricultural Engineering 180.

Mr. Fagerson.

241. Food Acceptance—Theory and Methodology.—A critical analysis

of objective and subjective methods of evaluation of the quahty of processed

foods. Physical and chemical means of expressing quahty of a product. Sensory

methods including difference-preference tests, panel tests, threshold tests, etc.

Application of statistical methods including control chart techniques. Psychologi-

cal and physiological factors affecting flavor appraisal.

1 lecture; 1 conference.

Prerequisites, Food Technology 192, 162. Credit, 3

Mr. Fagerson.

250. Food Colorimetry.—Composition and properties of food colorants.
Methods of measurements and specification of color in raw and processed foods.
The nature, cause and control of color changes in the handling, processing and
storage of food products. The application of the Munsell, CLE. and other color
systems to commercial quality control and laboratory inspection under govern-
mental grading standards. Credit, 3.

One lecture, one 4-hour laboratory; second semester. Mr. Livingston.

Prerequisite, Food Technology 191 and 192; Chemistry 165 and 166.

271, 272. Seminar.—Review of current hterature and research.

Credit, 1-2 each semester.

The Staff.

285, 286. Fisheries Technology.—Marine products of commerce. Processed
fieafoods. Canning, curing, freezing and refrigeration. Spoilage problems. By-
products. Chemical and microbiological aspects. Scientific literature. Industrial

problems. Credit, 2-3 each semester.

One class hour plus laboratory work to be arranged. Mr. Fellers.

295. Biological and Toxicological Assay of Foods.—Provides laboratory

training and practice in making animal and microbiological assays of food con-

stituents important in human and animal nutrition. Added chemicals in foods.

Prerequisites, Chemistry 179 and Food Technology 192. Credit, 2-5.

Mr. Parkinson.
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FOOD TECHNOLOGY

300. Thesis, Master's Degree.—Research on some suitable problem in Food
Technology. Facilities for nutrition research are provided by well-equipped
chemical, physical, and small-animal laboratories and poultry plant. Credit, 10.

400. Thesis, Ph.D. Degree.—Research on some suitable problem in Food
Technology. Facilities for nutrition research are provided by well-equipped chem-
ical, physical, and small-animal laboratories and poultry plant. Credit, 30.

COURSES OPEN TO BOTH GRADUATE AND UNDERGRADUATE
STUDENTS

(For either major or minor credit)

161, 162. Industrial Practices.—Advanced laboratory and pilot plant

work in the production of canned, frozen and dehydrated fruits, vegetables,

meat, and fish products. The theory and practice in manufacturing jams, jellies

and condiments as well as fermented, salted and smoked foods; cereal products
and soups. Credit, 3 each semester.

One class hour, one 4-hour laboratory period. • Mr. Levine.

182. Confections and Cereal Products.—Candy making, maple products,

sugar and fountain syrups, com products such as starch, syrups, dextrose and
their uses. Candied fruits and preserves. Flavonng essences, spices, carbonated
beverages. This course also considers the principles of bakmg, doughs, and
various prepared cereals and dry mixes. Credit, 3.

One class hour, one 4-hour laboratory period. Mr. Levinb.

191, 192. Analysis op Food Products.—Factory and laboratory methods.
Grades and quality factors; physical, chemical, microbiological and microscopi-

cal methods, and interpretation of results. Government and trade standards;

Federal and State food regulations; mold and insect counts; plant control

procedures will be stressed. Food preservatives and flavorings.

Credit, 3 each semester.

Mr. Fellers and Mr. Nebeskt.

One 4-hour laboratory period, one lecture.

Prerequisites, Chemistry 30, Food Technology 152 or 175.

COURSES IN OTHER DEPARTMENTS FOR WHICH MAJOR CREDIT
WILL BE GIVEN

Chemical Engineering 177. Elements of Unit Operations. Credit, 3.

Mr. Lindset.

Agricultural Engineering 260. Agricultural Processing. Credit, 3.

Mr. Zahradnik.

Dairy Industry 152. Market Milk. Credit, 4.

Mr. Evans.

Dairy Industry 177. Butter and Cheese Making. Credit, 4.

Mr. Potter.

Dairy Industry 178. Ice Cream Making. Credit, 4
Mr. Potter.

Animal Husbandry 154. Meat Processing. Credit, 2

Mr. Bartlett.
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Bacteriology 206. Industrial Bacteriology. Credit, 3.

Mr. Czarnecki.

Chemistry 193-194. General Biochemistry. Credit, 4 or 8.

Mr. Little.

Chemistry 237. Biocolloids. Credit, 3.

Mr. Bennett.

Chemistry 239. Chemistry of Natural Products Credit, 3.

Mr. Little and Mr. Conrad.

Home Economics 205. Laboratory Methods and Techniques in Nutrition.
Credit, 3.

Mrs. Wertz.

Olericulture 173. Marketing and Storage of Vegetable Crops. Credit, 3.

Mr. Snyder

Olericulture 174. Marketing Practices. Credit, 3.

Mr. Snyder.

Poultry Science 201. Advanced Poultry Husbandry. Credit, 3.

The Staff.

COURSES FOR MINOR CREDIT ONLY
(No graduate credit for students majoring in Food Technology)

151. Fruit and Vegetable Products.—This is a general elementary course

covering food economics, production, distribution and processing. The apphca-
tions of fundamental science to the food industries are pointed out. The labora-

tory exercises cover both the theory and practice of canning, freezing, and
dehydration. The principles of packaging are considered. Fruit and vege-

table products are prepared and graded. Credit, 3.

One class hour, one 4-hour laboratory period. Mr. Fellers.

152. Food Products and Adjuncts.—This is a continuation of 151. The
laboratory work includes pickles and pickle products, maple products, citrus

products, fruit syrups, soups, condiments and the preservation of meats, poultry

and vegetables. The properties and uses of sugars, syrups, salt, enzjnnes,

pectin, chemical preservatives and anti-oxidants, are considered. Practice is

given in the use and handling of instruments and equipment. Credit, 3.

Two class hours, one 2-hour laboratory period. Mr. Fellers.

175, 176. Food Preservation.—This is a general course in food preservation

and is intended only for those who desire a survey of the field in a condensed
form. Not open to Food Technology majors. Credit 3, either semester.

One class hour, two 2-hour laboratory periods. Mr. Nebesky.

195, 196. Introductory Research Methods.—^The application of the

fundamental sciences to food technology research. Library and laboratory

research on assigned individual problems. Credit, 2 each semester.

By arrangement. Mr. Fellers, Mr. Levine
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Forestry

COURSES FOR MINOR CREDIT ONLY.

151. Forest Management of Watersheds.—A study of forest site and
water factor relationships; the measurability of the forest resources and their

management toward realizing the multiple values of watersheds. The protec-
tion of forested watersheds. Credit, 3.

Three class hours. Mr. Rhodes and Mr. Holdsworth.

153. SiLvics.—Forest ecology as the basis for silvacultural practice.

Two class hours; one 4-hour laboratory period. Credit, 3.

Mr. Rhodes.

154. Forest Soils.—A study of the soils of forests as they influence forest

growth and management and as they are influenced by forest trees and forest

management. Credit, 3.

Three class hours. Mr. Mader.

155. Elements of Forest Mensuration.—Methods of inventorjdng the

volumes of the timber capital or growing stock and other resources of the forest.

Credit, 3.

Two class hours; one 4 hour laboratory period.

Mr. MacConnell and Mr. Bond.

156. Principles of Applied Silviculture.—Forest establishment and cul-

tural development through silvicultural practice. Credit, 3.

Two class hours; one 4-hour laboratory period. Mr. Rhodes and Mr. Abbott.

157. Economics of Forestry.—The resource values of the forest with the

history of their economic development. Credit, 3.

Three class hours. Mr. Holdsworth.

159. Forest Protection.—The principle of protecting forests from all harm-
ful agencies. - Credit, 3.

Three class hours. Mr. Abbott.

171. Aerial Photogrammetry.—Interpretation and use of aerial photo-

graphs in map making and forest land inventory and management. Credit, 3.

Two class hours, one 4-hour laboratory period.

Mr. MacConnell and Mr. Bond.

176. Wood Technology.—A comprehensive survey of the structure, com-
position and properties of wood in relation to wood utilization. Credit, 3.

Three class hours. Mr. Rich.

180. Principles of Forest Management.—The organization of the forest

for sustained yields management; preparation of forest management plans.

Three class hours. Credit, 3.

Prerequisites, Forestry 155 and 156. Mr. MacConnell.

185. Seasoning of Wood.—Methods of air seasoning and kiln drying lumber.

Three class hours. Credit, 3.

Mr. Rich.
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Geology and Mineralogy

H. T. U. Smith, major adviser.

COURSES OPEN TO GRADUATE STUDENTS ONLY.

(For either major or minor credit)

200. Special Problems.—For students desiring to pursue special work not
covered by courses listed in the curriculum. Permission to take one or both
courses must be secured from the head of the department and the instructor

under whom the study will be done. The latter will outline and supervise the

work. Credit, 2 to 6.

The Staff.

201. Optical Mineralogy.—An introduction to the theory, procedure and
technique involved in the study of minerals by means of the petrographic

microscope. The laboratory work will include the preparation of thin sections

of minerals and rocks, together with a study of their optical properties by means
of polarized light. Credit, 3.

Prerequisite, Geology 151. Mr. Nelson.

202. Advanced Petrology.—^A study of physico-chemical principles related

to petrogenesis of igneous, metamorphic and sedimentary rocks. The considera-

tion of general principles and specific problems such as difi'erentiation, ore

solutions, granitiation, granite tectonics and diagenesis. Credit, 3.

1957-58 and each alternate year. Mr. Socolow.

Prerequisite, Geology 201 or equivalent.

212. Sedimentation.—^A course deahng with the sources, depositions, modify-
ing conditions, structures and environmental relationships of sediments and their

consoUdated equivalents. Credit, 3.

Mr. Dodge.

213. Geophysics.—A study of the physics of the earth and of the gravita-

tional, magnetic, electrical, and seismic methods of geophysical exploration. The
laboratory work consists of problems and computations. Credit, 3.

Prerequisite, Geology 173. Mr. Rice.

214. Mineral Fuels.—A course dealing with the geological occurrences of

coal, gas and oil. The laboratory work consists of problems related to petroleum
geology and the recovery of fluid hydrocarbons. Credit, 3.

Prerequsite, Geology 154. Mr. Socolow.

221. Animal Micropaleontology.—Principles of animal micropaleontology
with emphasis on the use of animal microfossils in stratigraphic investigations.

Credit, 3.

Mr. Johansson.

222. Plant Micropaleontology.—Principles of plant micropaleontology
with emphasis on the use of plant microfossils in stratigraphic investigations.

Credit, 3.

Mr.—.
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GEOLOGY AND MINERALOGY

241. Seminar.—Review of current literature or discussion of selected topics.

Credit, 1 each semester. Maximum credit, 2.

The Staff.

300. Thesis, Master's Degree.—Research on an approved problem.

Credit, 10.

COURSES OPEN TO BOTH GRADUATE AND UNDERGRADUATE
STUDENTS

(For either major or minor credit)

173. Structural Geology.—^A study of the origin of rock structures, their

occurrence and recognition. Undergraduates must have the permission of the
instructor before enrolling. Credit, 3.

Mr. Socolow.

174. Principles of Stratigraphy.—A study of the principles of stratigraphic

correlation as related to the major rock units of the United States. Undergradu-
ates must have the permission of the instructor before enrolling. Credit, 3.

Mr. Dodge.

COURSES FOR MINOR CREDIT ONLY
(No graduate credit for students majoring in Geology and Mineralogy)

150. Engineering Geology.—^A general course in engineering geology stress-

ing earth structure, the dynamic processes, and agents of weathering. The
laboratory work consists of mineral and rock-determination and map-reading
as related to the phenomena of physical geology. Credit, 3.

Two class hours; one 3-hour laboratory period. Mr. Socolow.

151, 152. Mineralogy.—A course designed to meet the needs of students
majoring in geology and allied fields. The first semester's work deals with all of

the mineral classes with the exception of the silicate group which has been re-

served for the second semester. Credit, 3.

One class hour; two 2-hour laboratory periods. Mr. Nelson.

154. Economic Geology.—A course dealing with the origin, classification,

and uses of metallic and non-metallic mineral deposits. Credit, 3.

Two class hours; one 2-hour laboratory period. Mr. Socolow.

156. Lithology.—A descriptive study of the classes of rocks with reference to

manner of origin, modes of occurrence, structural features and the chemical and
petrographic distinction within each group. Credit, 3.

One class hour; two 2-hour laboratory periods. Mr. Nelson.

161. Geomorphology.—A review of recent studies concerning rock struc-

tures, weathering, underground water, streams, alpine and continental glaciers,

shorelines, and wind work. Credit, 3.

Two class hours; one 2-hour laboratory period. Mr. Smith.

162. Pleistocene Geology.—^A study of Pleistocene world geology consisting

of geological processes, land forms, existing and extinct glaciers, biota and
stratigraphy. Field trips by arrangement. Credit, 3.

Two class hours; one 2-hour laboratory period. Mr. Smith.
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GERMAN

163. Invertebrate Paleontology.—^A study of the history, development and
identification of invertebrate animal fossils. Field trips by arrangement.

Credit, 3.

Mr. Johansson.

164. Plant Paleontology.—A study of the history, development and identi-

fication of plant fossils. Field trips by arrangement. Credit, 3.

One class hour; two 2-hour laboratory- periods. Mr. —

.

German

COURSES FOR MINOR CREDIT ONLY

151. Neneteenth Century Prose I.—A study of the "Novella" from the

death of Goethe to 1890 (early realism to naturalism) with emphasis on literary

and social forces in the work of Tieck, Stifter, Keller, and others. Credit, 3.

Three class hours. Given in 1956-57.

152. Poetry and Dr.\ma of the Nlneteenth Century II.—A study of

the development of the drama and of lyric poetry from 1830 to 1890 with
special emphasis on dramatic works of GriUparzer, Hebbel, and Hauptmann
and the poetrj^ of Morike, Storm, and C. F. Meyer. Credit, 3.

Three class hours. Given in 1956-57. The Staff.

153. Twentieth Century Prose I.—Main hterary currents in contemporary
German prose from Nietzsche to Hesse with particular attention to the work of

Thomas Mann, Kafka, and Werfel. Credit, 3.

Three class hours. Given in 1955-56. Mr. —

.

154. Poetry and Drama of the Twentieth Century II.—Reading and
discussion of significant lyrical works of Hofmannsthal, George, and Rilke and
representative dramas by Hauptmann and Georg Kaiser. Credit, 3.

Three class hours. Given in 1955-56. The Staff.

155. Storm and Stress I.—A study of storm and stress in German literature

centering in the young Goethe. Credit, 3.

Three class hours. Given in 1955-56. Mr. Ellert.

156. Romanticism II.—^A study of the poetry and prose writings of the

romantic period from Novalis to Heine. Credit, 3.

Three class hours. Given in 1956-57. Mr. Ellert.

157. Goethe's Faust I. Credit, 3.

Three class hours. Mr. Ellert.

158. Middle High German II.—Reading of Middle High German texts with
an introduction to grammar. Credit, 3.

Three class hours. Mr. —

.

159. The Germanic Languages I.—An introduction to General and Ger-
manic philology for German and English majors; a survey of the relationship

between German, English, and the other Indo-European tongues and of the

historical development of German and English as the two major Germanic
literary languages. Credit, 3.

Three class hours. The Staff.
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GOVERNMENT

160. The Classical Period II.—A study of representative works by Lessing,

Goethe, and Schiller. Credit, 3.

Three class hours. Given in 1955-56. Mr. Ellert.

168. German Liter.\tl-re of the Middle Ages II.—A survey of the Utera-

ture of the German language from the earUest hterar}' documents to the loth

century, with readings in modern German translation of the Nibelungenhed,
Gudrun, Parzival, Tristan, Der arme Heinrich, and the lyrics of Walter von der

Vogelweide. Credit, 3.

Three class hours. Given in 1955-56. Mr. Ellert.

222. Advanced Spoken German. Credit, 3.

Prerequisites, German 79 and 80 or their equivalent as determined by a quali-

fying examination. Mr. —

.

Government

COURSES FOR MINOR CREDIT ONLY

152. American Foreign Policy.—An analysis of the principles of American
foreign policy. Constitutional, political and administrative considerations which
influence the formulation and execution of American foreign polic}" will be dis-

cussed. Special emphasis will be placed on current issues. Credit, 3.

Three class hours. Mr. Allen.

153. International Rel.\tions.—The nation-state sj'stem and conceptions
of national interest in modern world politics. The forms and distribution of
power by which states seek to implement national interests. The making of

foreign policy and methods of adjusting international conflict. Attention will be
given to current international problems. Credit, 3.

Three class hours. Mr. Allen.

154. State Go^^RNMENT.—^A study of state pohtics, organization and func-
tions with emphasis on the role of the state in our federal system. 1957-58 and
each alternate year. - Credit, 3.

Three class hours. Mr. Goodwin.

156. The Legislati\^ Process.—A study of the role of the legislature in

national and state government. Among other topics, the functions of legislatures,

legislative procedures and the role played by pohtical parties and pressure

groups in the legislative process will be survej'ed. Emphasis will be placed on
research. 1956-57 and each alternate year. Credit, 3.

Three class hours. Mr. Goodwin.

161. Public Administration.—^A study of organization and management in

modern government, with emphasis on the bureaucracj^'s role in public policy

formation. Credit, 3

Three class hours. Mr. ALainzer.

162. ADMiNiSTRATn"E Law.—A study of governmental activities in the regula-

tion of industry, agriculture, and labor, with emphasis on the legal framework
within which these activities operate. 1957-58 and each alternate year.

Three class hours. Credit, 3.

Mr. M.\inzer.
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GOVERNMENT

163. Political Parties and Elections.—^A study of the American political

process, with emphasis on parties, pressure groups, and public opinion.

Three class hours. Credit, 3.

Mr. Goodwin.

164. Municipal Government.—A survey of the governmental structure

and function of American municipalities. Credit, 3.

Three class hours. Mr. Gillespie.

165 Constitutional Law.—An historical study of the United States Con-
stitution as interpreted by decisions of the Supreme Court. Credit, 3.

Three class hours.

166. American Political Thought.—A study of the development of

American political thought from Colonial times to the present. Credit, 3.

Three class hours.

168. International Law.—A study of the origin, character, and function

of international law. 1957-58 and each alternate year. Credit, 3.

Three class hours. Mr. Braunthal.

170. International Organization.—^A study of international organization

in the twentieth century, with emphasis upon the United Nations and regional

organizations. 1956-57 and each alternate year. Credit, 3.

Three class hours. Mr. Braunthal.

171. Ancient and Medieval Political Thought.—A study of the develop-

ment of political thought and its relation to cultural and institutional growth
from the time of the Greeks to the end of the Middle Ages. Credit, 3.

Three class hours. Mr. Tinder.

172. Modern Political Thought.—^A study of the development of politi-

cal thought and its relation to cultural and institutional growth from the rise of

the modern state to the present. Credit, 3.

Three class hours. Mr. Tinder.

173. Comparative Government.—A functional analysis of contemporary
governments with special attention to the ideology, structure, and dynamics of

political parties. Credit, 3.

Prerequisite, Government 26. Mr. Allen.

Three class hours.

176. Public Opinion in Politics.—A study of opinion and commimication
as aspects of the pohtical process with emphasis upon communication through
mass media. Examination of the relations between mass attitudes and communi-
cation and political institutions and the formation of public policy. Credit, 3.

Three class hours. Mr. Mainzer.

178. Municipal Administration.—^A study of administrative management
in American municipalities based on descriptive literature, case materials and
personal observation. Particular attention will be given to Massachusetts
cities and towns. 1956-57 and each alternate year. Credit, 3.

Three class hours. Mr. Gillespie.
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180. Municipal Corporations.—A study of the creation and nature of

municipal corporations and the legal problems encountered in the conduct of

local government. Special reference will be made to Massachusetts municipaU-
ties. 1957-58 and each alternate year. Credit, 3.

Three class hours. Mr. Gillespie.

193, 194. Seminar.—A study of special problems in the field of government.

Three class hours. By permission of the Department. Credit, 3.

The DEPARTMEiSfT.

History

Theodore C. Caldwell, major adviser.

In addition to the general requirements for the Master of Arts degree, candi-

dates in History must fulfill the following departmental requirements:

A reading knowledge of one foreign language is required.

The requirement concerning a thesis may be fulfilled by one of the following

options: (a) completion of a thesis, for ten credits, (b) completion of two
seminar courses, with grades of at least 80, (c) completion of a five credit thesis

and one seminar.

A comprehensive written examination, in fields specified by the Department,
is required of all candidates.

COURSES OPEN TO GRADUATE STUDENTS ONLY
(For either major or minor credit)

210. The Progressive Movement and the New Deal in the United
States, 1896-1940.—Conditions and ideas in the revolt against conservatism.

Prerequisites, History 159 and 160. Credit, 3.

Mr. Cary.

251. Seminar in American Diplomatic History.—Training in historical

research. Credit, 3.

Admission by consent of instructor. Mr. Cary.

256. Seminar in the Westward Movement of the United States.—Train-

ing in historical research. Credit, 3.

Admission by consent of instructor. Mr. Davis.

300. Thesis, Master's Degree. Credits, 5 or 10.

COURSES OPEN TO BOTH GRADUATE AND UNDERGRADUATE
STUDENTS

(For either major or minor credit)

The following courses are open to both graduate and undergraduate students

who have fulfilled the prerequisites including History 5 or 6 or their equivalent.

Graduate students will be expected to do such additional work as shall be pre-

scribed by the instructor.

151. Ancient History.—A general survey of Mesopotamian, Eg}-ptian,

Greek and Roman history, with primary emphasis on cultural and intellectual

achievements. Credit, 3.

Three class hours. Mr. Davis.
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154. The Far East in Modern Times.—A general historical introduction to

the civilization and contemporary problems of China and Japan. The first

half covers the traditional civilization of China and Japan and the early impact
of the west to 1890. The second half deals with revolutionary developments of

the twentieth century and the place of the Far East in the world balance of

power. 1956-57 and each alternate year. Credit, 3.

Three class hours. Mr. McCune and Mr. Kingdon.

156. The History of Modern Russia.—A general historical introduction
to the civilization and contemporary problems of Russia. Growth of the Russian
state, society, culture and ideology, and their relations to the non-Russian world.
Emphasis on the Soviet period. 1957-58 and each alternate year. Credit, 3.

Three class hours. Mr. Gagnon.

157, 158. Hispanic-American History.—The first semester deals with the
colonial period: the age of the "conquistadores," pohtical, economic, and cultural

developments, and growth of the independence movement; the second semester
with the period of national development from 1810 to the present. Emphasis will

be given to the history of Mexico and the more important South American
countries. Either semester may be elected independently.

Three class hours. Credit, 3 each semester.

Mr. Potash.

162. Medieval History.—Europe from the collapse of Roman civilization to

the Renaissance. Fusion of the Graeco-Roman inheritance, Christianity, and
Germanic traditions in the building of Western European civiUzation. The
medieval outlooks as expressed in the thought and culture of the High Middle
Ages. Credit, S.

Three class hours. Mr. Zeender.

163, 164. History of American Thought and Culture.—A study of the

basic strands of American thought and their reflection in the development of

social life and institutions, hterature, and the arts. The first course covers the

period to 1865. Either semester may be elected independently.

Three class hours. Credit, 3 each semester.

Mr. Brown.

166. The History of Modern Germany.—The evolution of Germany since

1750 in relationship to Western Europe. An analysis of those economic, social,

and political, and intellectual influences which determined the unique direction

of German cultural development. Culminates in a study of the Nazi revolution

and contemporary Germany. Credit, 3.

Three class hours. Mr. Pflanze.

169. Europe, 1870-1918.—Internal developments of the principal countries,

including political and economic changes, social unrest, and intellectual currents;

the development of imperialism; a detailed study of conditions and diplomacy
which led to the World War; military history of the War. Credit, 3.

Three class hours. Mr. Zeender.

Prerequisite, History 6.

170. Europe, Since 1918.—Approximately half of the course is devoted to

international affairs, including the Peace Settlement, the development of Ger-

man, Italian, and Japanese aggression, and World War II. The other half of

the course is a study of internal developments in the principal European na-

tions. Credit, 3.

Three class hours. Mr. Caldwell.
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171. Main Currents in English Thought, 1600-1900.—A study of leaders
of thought and the climate of ideas in selected periods, with emphasis on the
relationship of ideas to outstanding historical events. Credit, 3.

Three class hours. Mr. Caldwell.

172. History of American Westward Expansion, 1763-1893.—Advance of
settlement from the Appalachians to the Pacific and influence of the frontier
upon social, economic, and pohtical conditions in the country as a whole.

Three class hours. Credit 3.

Prerequisite, History 159, or permission of instructor. Mr. Davis.

173. History of the Renaissance.—The later Middle Ages; the Church
at the height of power; the rise of nationahties ; the Italian towns; the New
Learning and its relation to art, science, invention, geographical discoveries;
spread and effects of the Renaissance. Credit, 3.

Three class hours. Mr. Kingdon.

174. Age of the Reformation.—A study of the religious changes, and the
accompanying pohtical upheavals, social, economic, and cultural developments
in 16th and 17th century Europe. Credit, 3.

Three class hours. Mr. Kingdon.

179. New England to 1860.—A study of the colonial and early national
periods, with emphasis upon the pohtical, social, and economic aspects of life in

this region. Credit, 3.

Mr. Cary.

181, 182. Diplomatic History of the United States.—The development
of American foreign relations, 1776 to the present. Either semester may be
elected independently. Credit, 3.

Three class hours. Mr. Cary.

Prerequisites, History 159 and 160 or permission of instructor.

COURSE FOR MINOR CREDIT ONLY
(No graduate credit for students majoring in History)

159, 160. History of the United States Credit, 3 each semester.

Mr. Brown, Mr. Cary and Mr. Davis.

Home Economics

Helen S. Mitchell, major adviser

Graduate work is primarily in the field of Nutrition Research or Home Eco-
nomics Education with an emphasis on foods and nutrition. Those applying
for graduate work in Nutrition should have an undergraduate major in Foods
and Nutrition or its equivalent with strong offerings in Organic, Biochemistry,
Physiology, and Bacteriology. Students applying for graduate work in Home
Economics Education should have an undergraduate major in Home Economics
with some courses in Education and Practice Teaching. The major work in this

field is offered jointly by the School of Home Economics and the School of

Education with certain courses in Education accepted for major credit as listed

herewith. Graduate students interested in Child Development and Family Life

may wish to avail themselves of the privilege of alfihation at Merrill-Palmer

School in Detroit. Such students must take at least 15 credits in residence at

the University.
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COURSES OPEN TO GRADUATE STUDENTS ONLY
(For either major or minor credit)

200. Special Problem.—^An intensive study of a special problem in the field

of Home Economics. This type of problem is recommended instead of a thesis

for certain students. Credit, 3-6.

The Staff.

203. Advanced Nutrition—Metabolism of the Major Foodstuffs.—^A

study is made of energy metabolism and the metabolism of carbohydrates, fats,

proteins, and related substances, their role in human nutrition, and physiologi-

cal effects of dietary inadequacies. A critical evaluation of food value tables

and other reference material is made. Students are expected to give special

reports from current literature supplementing class discussion. Credit, 3.

Prerequisites, Biochemistry and/or Physiology. Miss Mitchell,

204. Advanced Nutrition—Vitamins and Minerals.—^A detailed study is

made of vitamins and minerals in metabolism, their specific functions in the
body and results of mild and severe deficiencies. Special attention is given to

current scientific literature on each subject. Credit, 3.

Prerequisite, Biochemistry and/ or Physiology. Miss Mitchell.

205. Laboratory Methods and Techniques in Nutrition.—Laboratory
course designed to acquaint qualified students with the different types of labora-

tory techniques that are currently used in nutrition research. TJiese methods
include fluorometric, colorimetric, spectrophotometric, and microbiological de-

terminations of various nutrients in foods and biological fluids. Credit, 3.

1 class hour, one 4-hour lab. Mrs. Wertz.

Prerequisites, Quantitative Chemistry, Home Ec. 203, 204, or equivalent.

207. Problems in Nutrition.—Qualified students may be permitted to

work on a problem of special interest to them in the fields of vitamin and mineral

metabolism, basal metabolism, dietary survey techniques, etc. Credit, 3.

Prerequisite, Home Ec. 203 or 204 or equivalent. Mrs. Wertz

209. Problems in Foods.—An advanced study of foods. Designed mainly
to equip a student of the science in experimental foods procedures. Special em-
phasis on individual research problems. Credit, 3.

Miss Davis.

Prerequisites, Home Economics 193, Quantitative Chemistry, or equivalent, and
permission of instructor.

210. Home Economics Seminar.—Readings, reports and discussions on the
current Uterature of the following areas—family relations, family economics, and
home management. Credit, 3.

Miss Merriam and Miss Strattner.

212. Nutrition Seminar.—Readings, discussions and preparation of biblio-

graphies on nutrition problems of current interest. Credit, 1.

Miss Mitchell.

300. Thesis, Master's Degree.—Individual research in the field of nutri-

tion and the preparation of an acceptable thesis reporting results and analysis of

such studies. Credit, 10.

84



HOME ECONOMICS

COURSES OPEN TO BOTH GRADUATE AND UNDERGRADUATE
STUDENTS

(For either major or minor credit)

178. Advanced Textile Design.—Weaving and handling of complicated
looms. Other types of textile design such as stencilling, silk screen printing,

batik, block print, with individual problems dependent on special student
interests. Credit, 3.

One class hour; two 3-hour laboratory periods. Miss Briggs.

Prerequisite, Home Economics 26 or equivalent.

181. Methods of Teaching Home Economics.—A study is made of general

education philosophy; the application of home economics to the entire school
program; development of curricula based upon student needs; exploration of

instructional methods and techniques. This course gives credit toward meeting
state standards for teachers. During the last month a two-hour laboratory period
replaces one lecture. Credit, 3.

Miss Strattner.

185. Theory and Practice op Nursery School Management.—This course

is planned to give students a background in the history and philosophy of the

pre-school program; theory and techniques of nursery school practice; children's

activities in music, art, literature and sciences; fundamentals of play and use

of play material and methods of observation and recording. Supervised participa-

tion in child development laboratory as well as field trips to observe special

groups. Credit, 3.

Prerequisite, Home Economics 70. Mrs. Thies.

187. Principles and Practices of Tailoring.—Emphasis is placed on
handling of wool in the making of suits and coats. Credit, 3.

One class hour; one 4-hour laboratory period. Mrs. Wilhelm.

Prerequisite, Home Economics 35 or its equivalent.

188. Applied Dress Design.—Costume design through draping and pattern

making. An intensive study is made of texture, line, color, and fit as applied

to dress design and the figure. Credit, 3.

One class hour; two 2-hour laboratory periods. Mrs. Wilhelm.

Prerequisite, Home Economics 35 or its equivalent.

189. Diet Therapy.—The application of nutrition principles to diet in

disease. Recent theories of dietary treatment of gastro-intestinal disorders,

obesity, anemia, fevers, diabetes, food allergy, cardiovascular and biliary tract

diseases are reviewed critically. Students are required to use and be familiar

with current medical literature as it applies to nutrional problems in disease.

Credit, 3.

Prerequisites, Home Economics 52 or 203 and 204; Physiological Chemistry;

Physiology. Mrs. Cook.

190. Professional Seminars.—A one-credit seminar is offered in each of the

five fields of subject matter: Nutrition, Textiles, Foods, Home Management and
Equipment, Family Life and Child Development.

First Semester: Sections A. Child Development and Education (Strattner

and Thies).

B. Home Management and Home Planning. (Briggs,

Merriam)

.

C. Textiles and Clothing (Wilhelm and Hawes).
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Second Semester: Sections D. Nutrition (Cook and Mitchell).

E. Foods and Institution Management (Davis
Forbes, McCullough).

Credit, 1-3.

Home Economics Staff.

191, 192. Quantity Food Preparation and Institutional Management.—
A study of the principles of organization, personnel management, the administra-

tion, food costs, operating expenses, and special functions of the dietitian.

Laboratory work is at one of the university dining halls and field trips are

planned. It is expected that students will enroll for the work of both semesters.

Students wishing to qualify for administrative institutional work are advised to

take Accounting 25 and Home Economics 71. Credit, 3.

Prerequisite, Home Economics 51 and 52 or equivalent. Miss Stech.

One class hour; one 5-hour laboratory period, first semester.

Two class hours; one 3-hour laboratory period, second semester.

193. Experimental Foods.—The testing and comparing of different food
materials and methods of preparation, including advanced work in the science

and techniques of cookery. Special individual problems will be studied.

Two class hours; One 3-hour laboratory period. Credit, 3,

Prerequisites, Home Economics 30 and 51 ; Chemistry 33 or equivalent, and per-

mission of the instructor. Miss Davis.

195. Child Nutrition.—^A study is made of nutritional needs from prenatal

life through infancy and childhood. Methods of judging nutrition, also causes

and effects of malnutrition are discussed. Menus for children and measures to

insure the consumption of optimal diets are put in practice with laboratory work
in the nursery school. Credit, 3.

Prerequisite, Home Economics 52 or equivalent. Mrs. Cook.

Three class hours. Laboratory by arrangement.

198. Problems in Home Economics.—An intensive study of some phase
of home economics. Credit, 3.

By permission of the Dean of the School. The Staff.

COURSES IN OTHER DEPARTMENTS FOR WHICH MAJOR CREDIT
WILL BE GIVEN

Bacteriology 182. Food Bacteriology. Credit, 3.

Miss Garvey.

Bacteriology 202. Bacterial Physiology. Credit, 3-5.

Mr. Mandel.

Chemistry 234. Advanced Biochemical Lectures.

Credit, 3-5 each semester.

Mr. Little.

Chemistry 235. Biochemistry Laboratory Methods. Credit, 3.

Mr. Little.

Chemistry 237 Biocolloids. Credit 3.

Mr. Bennett.
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Chemistry 239. Chemistry op Natural Products. Credit, 2.

Mr. Little and Mr. McVVhorter.

Education 153. Educational Tests and Measurements. Credit, 2-3.

Mr. RouRKE.

Education 267. Audio-Visual Laboratory. Credit, 2-3.

Mr. Wyman and Mr. Curtis.

Education 291. Educational Research. Credit, 2-3.

Mr. Purvis.

Food Technology 191, 192. Analysis of Food Products.

Credit, 3 each semester.

Mr. Fellers and Mr. Nebesky.

Food Technology 241. Food Acceptance, Theory, and Methodology.

Credit, 3.

Mr. Fagerson.

Zoology 183. General and Cellular Physiology. Credit, 4.

Mr. Swenson.

Zoology 187. Endocrinology.

Zoology 245. Advanced Vertebrate Physiology.

Credit, 3.

Mr. Snedecor.

Credit, 3.

Mr. Snedecor.

COURSES FOR MINOR CREDIT ONLY
(No graduate credit for students majoring in Home Economics)

152. Nutrition and Dietetics.—A study is made of the fundamentals of

normal nutrition including energy needs, the metabolism of proteins, carbohy-
drates, fats, vitamins, and minerals; and the quantitative requirements for these

various essential nutrients. Laboratory work provides the further study of the

composition of. foods and their contribution to the diet and the relationship

of the nutritive value to cost. Nutritive loss due to cooking, storage, etc., is

given consideration.

Three class hours, one 2-hour laboratory period. Credit, 3.

Prerequisites, Home Ec. 30, Chemistry 33 and Physiology. Mrs. Cook.

163. Arts and Crafts.—Introduction to design and execution in crafts

particularly adapted to work with children in schools, playgrounds, summer
camps; and for any age in recreational leadership and occupational therapy.

Opportunity will be offered for work in several of the following: wood and
leather work, block printing, fingerpainting, etching, knotting, etc. Credit, 3.

Prerequisite, Home Economics 31 or equivalent. Miss Briggs.

170. Child Development.—The growth and development of the chUd, his

basic needs, the aspects of behavior—routine, creative and social—as they are

related to personality development. Planned observation and participation in

the Nursery School.

Three class hours; laboratory by arrangement. Credit, 3.

Mrs. Thies.
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175. Economics op the Household.—^A study is made of personal and
family standards of living in the modern home, the economic relations of the
household, and the use of time, energy, and money as a means to influence the
home situation. Credit, 3.

Prerequisite, Economics 25, or equivalent. Miss Merriam.

180. Family Life.—A study is made of the modern family; ideals and re-

sponsibilities of the home and the individual's share in developing positive family
relationships. Credit, 3.

Mrs. Piatt.

Landscape Architecture

Raymond H. Otto, major adviser.

COURSES OPEN TO GRADUATE STUDENTS ONLY.

(For either major or minor credit)

200. Special Problems.—Individual study by the B. L. A. candidate in

lieu of a thesis; or exploratory work preliminary to the thesis by the M.L.A.
candidate. Credit, 3.

The Staff.

290. Theory.—Special studies in the history and theory of landscape archi-

tecture, and planning. Credit, 3.

Mr. Hamilton.

291. Design.—Individual problems in any or all branches of public and
private work. Credit, 3.

Mr. Otto.

292. Construction.—Including road alignment, computations, and advanced
landscape construction. Credit, 3.

Mr. Procopio.

293. Presentation.—Studies in drafting, pen and crayon, rendering, water
coloring, etc. Credit, 3.

Mr. MacIver.

294. Practice.—Professional field work under supervision, conducted upon
going projects as opportunity offers. Credit, 3

Mr. Blundell.

297. Architecture.—Selected problems as related to landscape architecture.

Credit, 3.

Mr. Gardner.

300. Thesis, Master's Degree. Credit, 10.

COURSES OPEN TO BOTH GRADUATE AND UNDERGRADUATE
STUDENTS

(For either major or minor credit)

175. Art Appreciation.—An analysis of the principles of critical judgment
underlying the fine arts. Credit, 3.

Mr. Otto.
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178. History of Art.—A chronological survey of the arts from early times

to the present. Credit, 3.

Mr. Hamilton.

179. Construction and Maintenance.—A study of methods and materials

of construction, and maintenance procedures. Credit, 3.

Mr. Procopio.

180. Literature of Landscape Architecture.—A review of the significant

literature of all phases of the field, and compiling of bibhographies.

Credit, 2.

Mr. Otto.

181. Advanced Design.—Class "B" Exchange Problems plus specialized

study through local projects. Credit, 3.

Mr. Hamilton.

182. Advanced Design. Continuation of 181. Credit, 3.

Mr. Hamilton.

183. Architecture.—Theory and principles of architecture including the

development of construction methods and materials. Credit, 3.

Mr. Gardner.

184. Sketching.—Presentation of varied subjects in water color and other

mediums. Credit, 2.

Mr. MacI\^r.

186. City Planning.—A critical examination of those factors which influ-

ence and guide the physical growth and arrangement of communities in harmony
with their social and economic needs. Open to non-majors. Credit, 3.

Mr. Bacon.

187. Projects in Planning.—An application of the principles of planning

through problems on the design of various types of urban land areas. Credit, 3.

Mr. Bacon.

188. Projects in Planning—Continuation of 187. Credit 3.

Mr. Bacon.

COURSES IN OTHER DEPARTMENTS FOR WHICH MAJOR CREDIT
WILL BE GIVEN

Agronomy 153. Agrostology. Credit, 3.

Mr. Roberts.

Agronomy 156. Agrostology. Credit, 3.

Mr. Roberts.

Botany 181. Plant Ecology. Credit, 3.

Mr. LnTiNGSTON.

Floriculture 181. Herbaceous Gardens and Borders. Credit, 3.

Mr. Thayer.
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COURSES FOR MINOR CREDIT ONLY
(No graduate credit for students majoring in Landscape Architecture)

15L Elements of Topography and Construction.—Contour interpolation,

grading and drainage plans, drive design, sections and profiles, computation of

earthwork. Credit, 3.

Mr. Procopio.

152. Construction Details.—Problems in structural garden features as

walks, steps, walls, gates, pools, and architectural elements. Credit, 3.

Mr. Procopio.

153. Garden Design.—Fundamental principles of composition as applied

to the design of gardens and small properties. Credit, 3.

Mr. Otto

154. General Design.—^A series of problems in the design of private and
public areas. Credit, 3

Mr. Otto

FOR THE DEGREE OF BACHELOR OF LANDSCAPE ARCHITECTURE

To receive this professional bachelor's degree each candidate will be required:

1. To have received the degree of Bachelor of Science or Bachelor ot Arts
from a recognized institution.

2. To have completed as a prerequisite 24 semester credits in landscape

architecture, substantially equivalent to the technical courses now required

in the undergraduate major in landscape architecture at this college.

3. In addition, to have completed in residence at this institution, 30 credits

in landscape architecture and closely related subjects prescribed by the

department. (See Fifth Year Program below.)

4. To have received the unanimous approval of the faculty of the department
and the vote of approval of the faculty of the Graduate School.

FIFTH YEAR PROGRAM
The regular program of studies for the Fifth Year, subject to minor changes

dependent upon courses taken previously, is as follows:

First Semester

201. General Design.—Class A Exchange problems and advanced local

projects. Credit, 3.

Mr. Otto.

203. Ecology and Physiography.—Plant Associations and ground forms and
conditions as related to each other. Credit, 3.

Mr. Blundell.

205. Architecture.—Studies in principles and problems of architectural

design. Credit, 3.

Mr. Gardner.

207. Contracts, Specifications, Estimating Costs.—Preparation of sup-

porting data for proposed plans. Credit, 3.

Mr. Hamilton.
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209. Landscape Sketching.—Graphic expression of suitable subjects in

various media. Credit, 3

Mr. MacIver

Second Semester

202. General Design.—Continuation of 201. Credit, 3.

Mr. Otto.

204. Landscape Operations.—Supervision of local land.scape projects.

Credit, 3.

The Staff.

206. Architecture.—Studies in principles and problems of architectural

design. Credit, 3.

Mr. Gardner.

210. Architectural Sketching.—Graphic expression of suitable subjects in

various media. Credit, 3.

Mr. MacIver.

212. Professional Practice.—Methods and procedures of the professional

office. Credit, 1.

Mr Otto

Elective: Suitable subject assigned.

Mathematics

Allen E. Andersen, major adviser.

Special Departmental Entrance Requirements

:

Candidates for admission who plan to major in this department must have
completed at least eighteen semester credit hours in undergraduate mathematics
beyond the content of Mathematics 29 and 30 (Differential and Integral Calcu-

lus), and also an undergraduate course equivalent to Physics 25 and 26 (In-

troductory) .

Special Degree Requirements:

Six semester credit hours (undergraduate or graduate) in each of the fields

of geometry, algebra and applied mathematics and 12 semester credit hours

in the field of analysis. A minimum of 12 semester credit hours chosen from
courses in this department which are numbered from 200 to 299.

COURSES OPEN TO GRADUATE STUDENTS ONL\

(For either major or minor credit)

200. Topics Course.—This course is designed to give the student training in

independent study. Readings and reports will be assigned. Weekly conferences

will be held between student and instructor. Topics may be chosen from the

fields of algebra, geometry, theory of functions, and applied mathematics.

Prerequisite, permission of instructor. Credit, 1, 2, or 3.

Mr. Andersen, Miss Ctti^len, Mr. Rose, and Mr. Wagner.
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201, 202. Intboduction to Modern Algebra.—^Axiomatic foundation of

algebra; groups, rinp, fields and vector spaces; linear transfonnations and
matrices. Credit, 3 each semester.

Three clas hours. Mr. Rose.

Prerequisite, permi^on of instructor.

221, 222. Theory of Functions of a Real Varl4:ble.—^The real nimiber
sj^stem, limits, continuity and differentiability- of functions of one and two real

variable, theories of integration, sequences of functions.

Three clas hours. Credit, 3 each semester.

Prerequiate, Mathematics 191. Mr. Wagxer.

226. Theory of Functions of a Cozviplex Varllble.—The complex number
syHtem, elementary functions and their mappings, line and contour integrals,

expansion and representations of anal5^c functions, introduction to analytic

continuation and Riemannian surface. Credit, 3.

Three cla^ hours. Miss Cullen.

Prerequisite, Mathematics 221.

241. Topology I.—Point Set Topology: Calculus of sets; Topological, Haus-
dorff and metric spaces; continuous mappings; homeomorphisms; connectivity

and compactness. Credit, 3.

Prerequisite, Mathematics 194. Miss Cullen.

242. Topology n.—Combinatorial Topology: Continuous complexes; Jordan's

Theorem, Homology and Homotopy. Credit, 3.

Prerequisite, Mathematics 241. Miss Cullen.

COURSES OPEN TO BOTH GRADUATE AND UNDERGRADUATE
STLT>ENTS

(For either major or minor credit)

151. Modern Synthetic Geometry.—^An extension of the geometry of the

triangle and the circle. The course is intended especially for those planning to

be hi^ school teachers. Credit, 3.

Three class hours. Mr. Rose.

Prerequisite, Mathematics 30.

153. 154. Higher Algebra.—Permutations, Combinations, probability;

mathematical induction, matrices, determinants, linear equations and depend-
ence; quadratic forms and elimination theorv'; the complex number system;
polynomial equation?; elementar}' theory- of groups, rings and fields. Credit, 3.

Prerequisite, Mathematics 10. The Staff.

lo<5. FiNiiE Differences and Probability.—1956-57 and each alternate year.

Three class hours. Crecht, 3.

Prerequisite, Mathematics 30. The Staff.

163. Statistics I.—The fundamental mathematical principle of statistical

analysis. The derivation of the basic formulas used, and the study and discussion

of such topics as averages, dispersion, skewness, curve fitting, least squares,

linear and curvolinear correlation, probability and its application to statistics.

Three class hours. Credit, 3.

Prerequisite, Mathematics 30, previously or concurrently. Mr. Wagner.
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164. Statistics II.—A continuation of Mathematics 163, including a study
of the joint distribution of two or more random variables; the chi-squared, t-,

and f-distributions and their applications; and techniques which do not involve

an assumption about the form of the basic distribution.

Three class hours. Credit, 3.

Prerequisite, Mathematics 163. Mr. W.\gner.

166. Introduction to Higher Geometry.—A study of various methods em-
ployed in the modern treatment of geometr\' of points, lines, and conies. Such
topics as homogeneous point and line coordinators; infinite elements; harmonic
division; groups of transformations and their invariants; and the elements of

projective and other geometries will be considered. 1957-5S and each alternate

year. Credit, 3.

Prerequisite, Mathematics 30. Mr. Andersen.

171- Vector Analysis.—The algebra and calculus of vectors. Applications

to physics and other fields will be considered. 1957-58 and each alternate year.

Prerequisites, Mathematics 30, Physics 26. Credit, 3.

Mr. Andersen.

172. History of Mathematics.—A study of mathematics as it has developed
historically. Topics considered include classical problems and concepts of mathe-
matics and the lives and times of the great mathematicians. This course is rec-

ommended especially for prospective high school teachers. 1956-57 and each

alternate year.

Three class hours. Credit, 3.

Prerequisite, Alathematics 30. Mr. Rose.

174, Theory of Numbers.—Euclid's Algorism, Theory of Prime Numbers,
Aliquot parts, congruences, further topics in Number Theorj'.

Three class hours. 1957-5S and each alternate year. Credit, 3.

Prerequisite, Mathematics 30. The Staff.

181. Differential Geometry.—Theory of the geometry of curves and sur-

faces in three dimensions.

Three class hours. 1957-58 and each alternate year. Credit, 3.

Prerequisite, Mathematics 30. The Staff.

183. Computational Methods.—Errors and approximations in computa-
tion, methods of approximating roots of equations, approximation of functions,

empirical curve fitting, approximate integration, and numerical integration of

ordinary differential equations.

Three class hours. 1956-57 and each alternate year. Credit, 3.

Prerequisite, Mathematics 30. Mr. Boutelle.

192. Differential Equations. Credit, 3.

Three class hours. The Staff.

Prerequisite, Mathematics 30.

193. Advanced Calculus.—The real mmiber system, sequences, elementar>-

theory of functions of one variable and of several variables, Riemannian inte-

gration, line integrals. Green's theorem.

Three class hours. Credit, 3.

Prerequisite, Mathematics 91. The St.\ff.
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194. Advanced Calculus.—Double and triple integrals, improper integrals,

gamma functions, Beta functions, elliptic functions, calculus of variations, Four-
ier Series, Laplace Transforms.

Three class hours. Credit, 3.

Prerequisite, Mathematics 193. The Staff.

COURSES FOR MINOR CREDIT ONLY
(No graduate credit for students majoring in Mathematics)

155. Mathematics of Finance.—The mathematical principles of simple and
compound interest, annuities, depreciation, valuation of bonds, insurance. The
development and application of aids to computation in problems arising from
financial transactions. Credit, 3.

Prerequisite, Mathematics 7. Mr. Boutelle.

160. Spherical Trigonometry and Solid Analytical Geometry.—The
trigonometry of the sphere with appHcations to terrestrial and celestial prob-

lems. This is followed by a study of higher plane curves and the analytic repre-

sentation of points, hnes and surfaces in space. 1957-58 and each alternate year.

Credit, 3.

Prerequisite, Mathematics 30. Mr. Boutelle.

191. Intermediate Calculus.—Series, expansion of functions, partial dif-

ferentiation, envelopes and multiple integrals. Credit, 3.

3 class hours. The Staff.

Prerequisite, Mathematics 30.

Mechanical Engineering

William H. Weaver, major adviser.

First Semester Second Semester

EE 201. Engineering Analysis *EE 202. Engineering Analysis
L (3) II. (3)

ME 201. Advanced Thermody- ME 221. Heat Transfer. (3)

namics. (3) **ME 241. Advanced Dynamics.
ME 251. Advanced Topics in (3)

Machine Design. (3) ME 300. Research and Thesis.
**ME 211. Theory of Power Ma- (3-5)

chines. (3) ***One free elective course subject to

ME 300. Research and Thesis. approval. This can be either a 100

(3-5) or 200 series course, technical or

non-technical.

*Any other mathematics course open to graduate students only, may be substi-

tuted for this.

**Other approved courses may replace these courses, as for example 200 courses

in Mathematics, Physics, Civil, Electrical, or Chemical Engineering.

***If the thesis is increased to fulfill the degree requirements of 30 credits, this

course may be deleted.
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COURSES OPEN TO GRADUATE STUDENTS ONLY
(For either major or minor credit)

200. Special Problems in Mechanical Engineering.—Special investiga^
tional or research problems in Mechanical Engineering for graduate students.
The scope of this work to be varied to meet specific conditions. Credit, 1-6.

Prerequisite as required by the problem. The Staff.

201. Advanced Thermodynamics I.—Advanced course in engineering ap-
plications of thermodynamics, including a survey of the physical treatment of

thermodynamics.

.

Prerequisite, Mechanical Engineering 64. Credit, 3.

Mr. Swenson and Mr. Day.

202. Advanced Thermodynamics II.—A continuation of the work in 201.

Mechanical engineering problems in thermod>-namics. Credit, 3.

Prerequisite, Mechanical Engineering 201. Mr. Swenson and Mr. Day.

211. Theory op Power Machines.—The thermodynamic and design aspects
underlying power machinerj^ such as gas and steam turbines, internal combustion
engines, rotary and reciprocating compressors, jet propulsion and rockets.

Credit, 3.

Prerequisite, Mechanical Engineering 201. Mr. Dittfach.

221. Heat Transfer.—Fundamentals of heat transfer by convection, con-
duction and radiation, with engineering applications. Credit, 3.

Prerequisite, Mechanical Engineering 64.

Mr. Swenson, Mr. Dittfach, and Mr. D.\y.

241. Advanced Dynamics.—^Vibration and stability of systems with many
degrees of freedom, normal modes and frequencies; approximate methods.
Non-linear systems, self excited vibrations. Gyroscopic effects in mechanical
systems. Selected topics of applications to problems in engineering.

Credit, 3.

Prerequisite, Mechanical Engineering 185. Mr. White and Mr. Sob.\la.

251. Advanced Topics in Machine Design.—AppUcation of advanced
theories in elasticity and strength of materials to machine design. Many other

theories and their apphcation are included. Credit, 3

Prerequisite, Mechanical Engineering 186. Mr. Bates.

300. Research and Thesis.—Independent research under the supervision of

a staff member which will serve as the basis for the thesis required for the Master's

degree. Consultation and laboratory hours to be arranged. Credit, 3-10.

COURSES OPEN TO BOTH GRADUATE AND UNDERGRADUATE
STUDENTS

(For either major or minor credit)

146. Fundamentals of Metallurgy.—Physical metallurgy involving crys-

stal structure, soHd solutions, diffusion in the solid state, freezing of metals,

hardening of metals, annealing, and equilibrium diagrams. These fundamentals
are then applied to the study of the iron-iron carbide diagram, the S-curve,

heat treatment of steel and the properties and uses of the other principal en-
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gmeering metals. Laboratory work stresses metallographic and radiographic
technique.

Two class hours; one 3-hour laboratory period. Credit, 3.

Prerequisites, Mechanical Engineering 39 or Chemistry 166.

Mr. Keyser and Mr. Harrington.

175. Steam Power Plants.—This course is a study of the steam power
plants, including boilers, stokers, fuels, combustion, steam generation, prime
movers, and auxiliary equipment, problems involved in design and operation.

Three class hours. Credit, 3.

Prerequisite, Mechanical Engineering 64. Mr. Swenson.

176. Refrigeration and Air Conditioning.—The course content includes

a study of the fundamental principles of thermodynamics as applied to re-

frigeration and air control. Application of refrigeration to industrial processes

and the control of temperature, humidity and motion of air in buildings will be
studied.

Two class hours, one 3-hour laboratory period. Credit, 3.

Prerequisite, Mechanical Engineering 64. Mr. Day and Mr. Swenson.

177. Internal Combustion Engines.—A study is made of spark-ignition

and compression-ignition engines including design, fuels, carburetion, ignition,

combustion, lubrication, cooling, and engine performance. The gas turbine and
jet propulsion will be included. Credit, 3.

Three class hours. Mr. Dittfach.
Prerequisite, Mechanical Engineering 64.

182. Fluid Dynamics and Machinery.—Steady one-dimensional compres-
sible flow; compressible flow in channels with friction and heat transfer;

boundary layer flow, turbulence, and energy losses; general features of dynamic
fluid machines; axial flow fans, pumps, and compressors; centrifugal fans,

pumps, and compressors; fluid couplings and torque converters; jet com-
pressors and jet pumps; turbines. Credit, 3.

Prerequisite, Civil Engineering 76. Mr. Swenson.

183. Machine Design.—Principles involved in the design of various ma-
chine parts including fastenings, shafts, belts, bearings, gears, and pressure

vessels.

Two class hours; one 3-hour laboratory period. Credit, 3.

Prerequisite, Civil Engineering 51 or 53; Mechanical Engineering 68.

Mr. Bates and Mr. Patterson.

185. Dynamics of Machinery.—Gyroscopic effects, governors, dynamic
balancing of rotating machinery. Analysis of unbalanced forces in a machine
containing parts moving with rotation, reciprocation, and their combination.

Elements of vibration theory, vibration isolation, vibration analysis of equiva-

lent masses and shaft systems. Vibration absorbers.

Three class hours. Credit, 3.

Prerequisites, Civil Engineering 52, Mechanical Engineering 68. Mr. Sobala.

186. Advanced Machine Design.—A continuation of Course 183. Additional

elementary parts are studied which combine into the design of complete ma-
chines in the latter part of the course.

Two class hours, one 3-hour laboratory period. Credit, 3.

Prerequisite, Mechanical Engineering 183. Mr. Bates.
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188. Steady Flow Machinery.—The principles of thermodynamics are
applied to steam and internal combustion turbines, condensors, and other heat
transfer apparatus. Credit, 3.

Three class hours.

Prerequisites, Mechanical Engineering 64 or 66, and Civil Engineering 76.

Mr. SwENSON.

190. Advanced Metallurgy.—Mechanical metallurgy covering the behavior
of metals in the plastic state; the shaping of metals by mechanical means such
as drawing, rolling, spinning, etc.; the primary methods of metal fabrication such
as casting, welding, powder metallurgy, electroforming; the metallurgical appli-

cations of radiography. Credit, 3.

Two class hours, one 3-hour laboratory period.

Prerequisite, Mechanical Engineering 146. Mr. Keyser and Mr. Harrington.

194. Experimental Mechanical Engineering.—Special work in Mechani-
cal Engineering for a senior thesis. Credit, 3.

Prerequisite, Permission of Instructor. The Staff.

Industrial Engineering

COURSES OPEN TO GRADUATE STUDENTS ONLY
(For either major or minor credit)

200. Special Problems in Industrial Engineering.—Special investiga-

tional or research problems in industrial engineering for graduate students. The
scope of this work to be varied to meet specific conditions. Credit, 1-6.

Prerequisite as required by the problem. The Staff.

Courses Open to Both Graduate and Undergraduate Students

(For either major or minor credit)

175. Job Evalution.—A study of the principles used to determine an evalua-

tion of all occupations in order to estabUsh an equitable rating between them, to

estabhsh sound wage and salary policies. Credit, 2.

Two class hours.

Prerequisite, Industrial Engineering 51. Mr. Weaver.

176. Time Study.—A study of the principles involved in the establishment

of production standards and their application in the management functions of

cost accounting, estimating, production control, incentives, budgetary control.

Two class hours, one 3-hour laboratory period. Credit, 3.

Prerequisites, Industrial Engineering 175, 182 concurrently except for

Business Administration majors. Mr. Weaver and Mr. Emerson.

177. Production Control.—^A study of the principles used to regulate pro-

duction activities in keeping with the manufacturing plan.

Three class hours. Credit, 3.

Prerequisite, Industrial Engineering 51. Mr. Emerson,

97



OLERICULTURE

178. Factory Planning and Lay-Out.—A study of the principles applying
to the determination and development of the physical relationship between plant,

equipment and operators working toward the highest degree of economy and
effectiveness in operation. Credit, 2.

One class hour, one 3-hour laboratory period.

Prerequisites, Mechanical Engineering 2 and Industrial Engineering 51.

Mr. Weaver and Mr. Sobala.

180. Plant Budgetary Control.—A study of the principles used to pre-

determine expenses for the factors of production and the comparison of results

with the estimates to determine and deal with the causes of expense variations

as applied by the operating organization in the industrial plant. Credit, 3.

Three class hours.

Prerequisite, Industrial Engineering 51. Mr. Weaver.

182. Work Simplification.—A study of the principles involved in the

simplification of means of doing work and in the application and use of these

principles.

One class hour, one 3-hour laboratory period. Credit, 2.

Prerequisites, Mechanical Engineering 68 and Industrial Engineering 176.

concurrently. Mr. Weaver.

COURSES IN OTHER DEPARTMENTS FOR WHICH MAJOR CREDIT
WILL BE GIVEN

Electrical Engineering 201, 202. Advanced Engineering Analysis I, II.

Credit, 3 each semester.

Mr. Roys and Staff.

Civil Engineering 188. Advanced Stress Analysis. Credit, 3.

Mr. White.

Olericulture

Grant B. Snyder, major adviser

COURSES OPEN TO GRADUATE STUDENTS ONLY
(For either major or minor credit)

201. Literature.—A critical study and analysis of selected scientific papers
and reports of past and current research involving vegetable crops. Credit, 3.

Lectures and assigned readings. Mr. Tuttle.

Horticulture 211, 212. Seminar.—Each student will be required to present

papers on assigned readings related to research work in Horticulture. Depart-
ments of Floriculture, Olericulture, and Pomology cooperating.

Credit, 1 each semester.

The Staff.

276. Advanced Vegetable Plant Improvement.—An intensive study of hy-
bridization and selection as related to specific vegetable crops. Special attention

will be given to heterosis and its implications in vegetable breeding as well as

sterility and its place in seed production of Fi hybrids. Credit, 3.

Prerequisites, Plant Breeding 152, Zoology 153 or equivalent.

Mr. Lachman and Mr. Young.

300. Thesis, Master's Degree.—Research on some approved topic relating

to a specific phase of Olericulture. Credit, 10.
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COURSES OPEN TO BOTH GRADUATE AND UNDERGRADUATE
STUDENTS

(For either major or minor credit)

152. Advanced Commercial Culture.—A critical analysis of the factors

involved in the commercial culture of vegetable crops including soils, nutrition

and the relationship of temperature, light and humidity to production techniques

and practices both out of doors and in the greenhouse. Credit, 3.

Lectures and laboratory. Mr. Thomsen and Mr. Maynard.

173. Marketing and Storage of Vegetable Crops.—A detailed evaluation

of factors which may be involved in the market and storage handling of vege-

tables with particular emphasis on their relationship to quality and deterioration.

Credit, 3.

Mr. Snyder.

174. Marketing Practices.—The various practices, techniques and methods
that are used in selling and distributing horticultural commodities through the

various channels from the farm to the ultimate consumer. Credit, 3.

Mr. Snyder.

175. Advanced System.\tic Olericulture.—A critical study of vegetable

plants as to plant characteristics, nomenclature, identification and classification.

1957-1958. Credit, 3.

Mr. Snyder.

COURSES IN OTHER DEPARTMENTS FOR WHICH MAJOR CREDIT
WILL BE GIVEN

Agronomy 263. Chemistry op the Soil.

Agronomy 264. Experimental Methods in Agronomy.

Botany 158. Microtechnique.

Food Technology 216. Food Packaging.

Credit, 5.

Mr. Stecislel.

Credit, 3.

Mr. Yegian.

Credit, 2.

Mr. Putala.

Credit, 3.

Mr. Levixe.

Food Technology 241. Food Acceptance—Theory and Methodology.
Credit, 3

Mr. Fagerson

Plant Breeding 152. Plant Breeding Methods.

Plant Breeding 181. Plant Cytological Techniques.

Credit 3

Mr. French

Credit, 2

Mr. French

Plant Breeding 182. Special Problem in Plant Breeding. Credit, 2

Mr. French

COURSES FOR MINOR CREDIT ONLY
(No graduate credit for students majoring in Olericulture)

151. Principles of Olericulture. Credit, 3.

Mr. Tuttle.
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Clarence Shute, major adviser.

COURSES OPEN TO GRADUATE STUDENTS ONLY
(For either major or minor credit)

266. Philosophy op Education.—An evaluation of various educational

theories and practices viewed in the light of historical perspective and contem-
porary thought. Credit, 3.

Mr. Rogers,

271. Social Philosophy.—Starting with an analysis of the present world
situation, attention will be given to conflicting claims regarding the basis on
which social orders are to be criticized. An attempt will be made to formulate a

philosophical foundation for democratic society. Credit, 3.

Mr. Rogers

286. Contemporary Philosophy.—Representative thinkers of the twentieth

century will be read, including Bergson, Dewey, Whitehead, and others selected

in conference with the class. Credit, 3.

Mr. Shute.

289, 290. Seminar.—Conferences and reports on special studies in philosophy.

Credit, 1-3.

The Staff.

300. Thesis, Master's Degree. Credit, 10

COURSES OPEN TO BOTH GRADUATE AND UNDERGRADUATE
STUDENTS

(For either major or minor credit)

(These courses require extra work for 3 credits)

163. Logic.—A study of the principles, problems, and methods of critical

thinking with appUcations to current problems. Credit, 2-3.

Mr. Rogers and Mr. Carmichael.

164. Ethics.—^An examination of the many causes and contexts of personal
decision and policy formation; an analysis of classical and contemporary theories

which attempt to provide an intellectual framework for the guidance and justi-

fication of ways of hfe; and class exploration of concrete cases which focus

attention on the realms of value and the place of theory in reflective choice.

Credit, 2-3.

Mr. Rogers and Mr. Carmichael.

165. History op Philosophy:—Ancient and Medieval. A survey of the

development of western thought with emphasis on the cultural factors which
generated and interacted with the successive philosophical interpretations of

man's experience. Credit, 2-3.

Mr. Rogers.
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166. History of Philosophy:—Modern. Attention is centered on the impact

of modern science on the development of man's comprehensive understanding of

the world, of the powers and limitations of knowledge, and of the basis of his

valuations. Credit, 2-3.

Mr. Rogers.

172. Philosophy of Science.—A study of the backgrounds, presuppositions,

methods and general theories of modern physical, biological, and social sciences.

Readings selected from the works of leading scientists and philosophers will be

used as the basis of class discussions which will attempt to explore the great

scientific achievements of our time and to assess their importance in the stu-

dent's construction of a mature philosophic orientation. Credit, 2-3.

Mr. Rogers.

174. Oriental Philosophies II.—A study of the present conflict in ideolo-

gies within and between the leading cultures of Asia, understood in the light of

their philosophical history. The bearing of philosophical differences between East

and West on the problem of mutual understanding. Credit, 2-3.

Mr. Shute.

181. Philosophy of Religion.—A survey of the contrasting types of re-

ligious philosophy in the contemporary western world and Asia, with a critical

and constructive study of basic issues, such as the meaning of knowledge in

the field of religion, the nature of faith, and the religious interpretation of

reality. Credit, 2-3.

Mr. Shute.

182. Aesthetics.—A study of the leading modern theories of the nature of

art, the analysis of aesthetic experiences, the distinctive function of art in cul-

ture and personality, and the principles of criticism. Credit, 2-3.

Mr. Shute.

183. Readings in Ancient Philosophy.—Selections are read from Plato's

dialogues and from the works of Aristotle. A study is made of the leading

philosophical issues discussed by these writers, with emphasis on ideas which

became basic in the development of western thought. Credit, 2-3.

Mr. Shute.

184. Readings in Modern Philosophy.—Selections are read from Locke,

Hume, Kant, and Whitehead, to display the leading ways in which modern
thinlcers have looked upon the nature of the universe and the possibilities and

Hmitations of knowledge. Credit, 2-3.

Mr. Ehrlich.

185. Metaphysics.—The field of metaphysics defined in distinction from

the field of science; contrasting theories of reality offered by contemporary nat-

uralism and ideahsm, especially in the fight of recent developments in biological

and physical science; analysis of basic ideas which will enable the student to

continue a fruitful development of his own philosophy. Credit, 2-3.

Mr. Shute.
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186. Theory of Knowledge.—^Types of knowledge and correlated methods
of knowing; questions of certainty, probability, and limits of knowledge; ways
of expression, such as mathematical formulae, language, and art, and their in-

volvement in the knowing process; the nature of the relation between the
knowing subject and the known object. Credit, 2-3.

Mr. Ehrlich.

COUESES IN OTHER DEPARTMENTS FOR WHICH MAJOR CREDIT
WILL BE GIVEN

Government 17L Ancient and Medieval Political Thought. Credit, 3.

Mr. Tinder.

Government 172. Modern Political Thought. Credit, 3.

Mr. Tinder.

Physical Education for Men

COURSES FOR MINOR CREDIT ONLY

In addition to the standard requirements of the courses, graduate students

must work on a special project requiring research with a resultant term paper

154. (II) Physical Education in Secondary Schools.—A course in mod-
ern methods of teaching physical education in secondary schools. Includes objec-

tives, content material, and organization procedures at the secondary level.

Credit, 3.

Mr. Ricci

155. (I) Organization and Administration of Physical Education.—
Problems and procedures in physical education, organization of programs, class

schedules, classification of students, equipment, records, finance, intramurals,

construction and maintenance of gymnasia, swimming pools, locker rooms, and
outdoor play areas. Credit, 3

Mr. Kauffman.

156. (II) Adaptive Physical Education.—A program of developmental
activities, games, sports, and rhythms suited to the interests, capacities and limi-

tations of students with disabilities who may not safely engage in unrestricted

participation in the vigorous activities of the general physical education program.

Prerequisite, Physical Education 42. Credit, 3.

Mr. Garber.

176. (I) Philosophy and Principles of Physical Education.—Con-
temporary interpretations and critical analysis. The compilation and organiza-

tion of material in a functional relationship for the foundation of poHcies and
program construction. Credit, 3.

Mr. Kauffman.
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178. (II) Physiology of Exercise.—Application of basic physiological con-

cepts to the program of physical education, emphasis upon the physiological

effects and adjustments accruing from participation in physical activity. Major
factors in diet, conditioning, fatigue, and physical fitness are considered.

Prerequisite, Physical Education 42. Credit, 3.

Mr. Bosco.

180. (II) Driver Education Instructor Course.—This course includes

driver education and driver training at the instructor's level, and is designed to

orient the student to live safely through skillful and efficient behavior on streets

and highways. Leads to certification as instructor in driver education and driver

training Credit, 2.

Mr. Briggs.

187. (I) Physical Education in Elementary Schools.—Aims and objec-

tives of modern materials and methods of teaching group games, rhythmic activi-

ties, dance relays, stunts and lead-up games for the elementary school. Credit, 3.

Mr. Footrick.

Physics

COURSES FOR MINOR CREDIT ONLY

151, 152. Magnetism, Electricity, Photo-Electricity, Thermionics and
Applications.-—Course 151 deals largely with direct currents; Course 152 with

alternating currents, applications of thermionics, and photo-electricity.

Two class hours, one 2-hour laboratory period. Credit, 3 each semester.

Prerequisites, Physics 26 and Math. 29. Mr. Powers.

155, 156.

—

Mechanics.—Development of the fundamental concepts of classi-

cal dynamics with applications to particles and rigid bodies in translation and
rotation. Credit, 3 each semester.

Two class hours; one 2-hbur laboratory period. Mr. Ross.

Prerequisites, Physics 26 and Math. 30.

160. Sound and Acoustics.—A study of the vibrations, vibrating bodies,

coupled systems, sound structure, and acoustic properties. Credit, 3.

Two class hours; one 2-hour laboratory, period. Mr. Alderman.

Prerequisite, Physics 155 or equivalent.

161, 162. Heat and Thermodynamics.—A study of heat exchanges and
energy changes due to heat in systems of matter. Credit, 3 each semester.

Two class hours, one 2-hour laboratory period. Mr. Alderman.

163, 164. Optics.—An intermediate course in the theory of light. Geometrical

and physical optics. Credit, 3 each semester.

Two class hours, one 2-hour laboratory period. Mr. Alderman.
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175, 176. Advanced Experimental Work in Selected Topics.—^These

courses are largely experimental and the subject matter is adapted to the needs
of the individual student. Credit, 3 each semester.

One ckss hour, two 2-hour laboratory periods. The Staff.

Prerequisites, Physics 151, 152 or 155, 156 or 163, 164; and Math. 29 and 30.

185, 186. Modern Physics.—Typical subjects studied are theories of the
atom, radiation, quantum theory; spectra. X-ray analysis, nuclear reactions.

1957-58 and each alternate year. Credit, 3 each semester.

Prerequisites, 18 junior-senior physics credits, including Physics 52 and 64;

Math. 30. The Staff.

195. 196. Electronics.—Two class hours; one 2-hour laboratory period.

Prerequisites, Physics 151, 152; Math. 29 and 30. Credit, 3 each semester.

Mr. Powers.

Pomology

Arthur P. French, major adviser

All students majoring in this department are required to offer a thesis as

part of their major requirements.

COURSES OPEN TO GRADUATE STUDENTS ONLY
(For either major or minor credit)

201, 202. PoMOLOGiCAL Research.—^A critical review of past and current

research work in the field of pomology. Topics selected according to the interests

and needs of the individual student. Credit, 2 each semester.

Prerequisite, Pomology 179 and 181. Mr. Southwick and Staff.

205. Advanced Systematic Pomology.—^An intensive study of leaf and tree

characters of nursery and orchard trees with reference to identification and the

relationship of varieties. This work to be undertaken in the summer. Credit, 3.

Prerequisite, Pomology 175. Mr. French.

Horticulture 211, 212. Seminar.—Each student will present papers on
assigned topics in Horticulture. Departments of Pomology, Floriculture and
Olericulture cooperating. Required of all graduate students majoring in Flori-

culture, Olericulture, and Pomology. Credit, 1 each semester.

The Departments.

300. Thesis, Master's Degree. Each student majoring in Pomology will be
required to carry out an original investigation on an approved problem and
present the results thereof in satisfactory form as a thesis. Credit, 10.

COURSES OPEN TO BOTH GRADUATE AND UNDERGRADUATE
STUDENTS

(For either major or minor credit)

179, 181. Advanced Pomology.—A consideration of the scientific principles

governing the growth and behavior of fruit-bearing plants.

Prerequisite, Pomology 25 or equivalent. Credit, 3 each course.

Mr. French, Mr. Southwick and Mr. Weeks.
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184. Special Problems in Pomology.—Each student will investigate an in-

dividual problem and make reports thereon at the weekly class hour.

Prerequisite, Pomology 179, 181 or equivalent. Credit, 3.

Mr. Weeks and Staff.

Plant Breeding

Plant Breeding 152. Plant Breeding Methods.—An advanced study of

genetic topics pecuUar to plants together with consideration of the method.-; and
problems of the plant breeder. Credit, 3.

Prerequisite, Zoology 153 or equivalent. Mr. French.

Plant Breeding 181. Plant Cytological Techniques.—The methods of

cytology useful to the plant geneticist. Credit, 2.

Mr. French.

Plant Breeding 182. Special Problems in Plant Breeding.—Advanced
study of special topics in the field of plant genetics and breeding. Credit, 2.

Prerequisite, Plant Breedmg 152. Mr. French.

COURSES IN OTHER DEPARTMENTS FOR WHICH MAJOR CREDIT
WILL BE GIVEN

Agronomy 263. Chemistry of the Soil. Credit, 5.

Mr. Steckel.

Agronomy 264. Experimental Methods. Credit, 3.

Mr. Yegian.

Botany 202, 203. Advanced Plant Physiology. Credit, 2-4 each semester.

Mr. KozLowsKi and Mr. Gentile.

Chemistry 165, 166. Physical Chemistry. Credit, 4.

Mr. Smith.

Chemistry 179. Biochemistry. Credit, 4.

Mr. Little.

COURSES FOR MINOR CREDIT ONLY
(No graduate credit for students majoring in Pomology.)

156. Orchard Pest Control. Credit, 3.

Mr. Roberts.

175. Systematic Pomology. Credit, 4.

!Mr. Anderson.

177. Commercial Pomology. Credit, 3.

Mr. Roberts.

105



Poultry Science

Thomas W. Fox, major adviser.

The Master of Science degree is offered in the field of genetics, physiology and
nutrition.

COURSES OPEN TO GRADUATE STUDENTS ONLY
(For either major or minor credit)

200. Special Problems.—Research problems in avian genetics and physi-

ology. Problems such as heat tolerance, metabolism of chicks, factors affecting

feathering have been carried out in the past and are mentioned here to illustrate

the type of problem that might be undertaken. Credit, 3.

Mr. Hays, Mr. Smyth and Mr. Anderson.

202. Poultry Research Problems.—^A critical review of research in genetics,

physiology or nutrition. Required is a comprehensive written report covering

some particular phase of the science from its beginning to the present. The final

report requires that the student evaluate work in the field and suggest new and
unexplored areas. Credit, 3.

Mr. Hays, Mr. Smyth and Mr. Anderson.

Prerequisites are standard under-graduate courses in poultry husbandry.

203. Advanced Genetics.—^A lecture course dealing with the experimental
study of genetics in plants and animals. The major aspects of the science are

discussed and illustrated to give the student a good working knowledge and to

stimulate his interest in this field of biology. Credit, 3.

3 class hours. Mr. Hays.

Prerequisites, at least one year's training in biology and Zoology 153 or its

equivalent.

204. Advanced Genetics.—A continuation of Poultry 203. The first third of

the semester will be devoted to human genetics and the last two-thirds to the

application of the latest statistical methods in the interpretation of biological

data. Credit, 3.

3 class hours. Mr. Hays.

205. Avian Genetics.—A lecture course covering the genetics of the principal

domesticated birds. Special attention is given to methods of experimentation
and interpretation of genetic data. The physiology of reproduction of avian

species will also be considered in detail.

Prerequisites, at least one year's training in biology and Zoology 153 or its equiva-

lent. Credit, 3.

Mr. Smyth.

206. Avian Genetics and Physiology.—This course is a continuation of

Poultry 205. Special emphasis will be put on the fields of physiological and
population genetics as they apply to poultry genetics and breeding.

3 class hours. Credit, 3.

Prerequisite, Poultry 205. Mr. Fox.
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207. Advanced Poultry Nutrition.—Lectures and reports on research
methods and designs for poultry nutrition experiments. Also, discussion of cur-
rent research developments and theories. Credit, 3.

Prerequisites, Chemistry 151, 152, and 179, and Poultry 156 or its equivalent.

Mr. Anderson.

300. Thesis, Master's Degree. Credit, 10.

COURSES OPEN TO BOTH GRADUATE AND UNDERGRADUATE
STUDENTS

(For either major or minor credit)

156. PouTLTRY Nutrition.—A study of the scientific principles of nutrition,

classification, and identification of feedstuffs, formulation and calculation of

rations for specific purposes. Credit, 3.

Mr. Anderson.

COURSES IN OTHER DEPARTMENTS FOR WHICH MAJOR
CREDIT WILL BE GIVEN

Bacteriology 202. Advanced Bacterial Physiology. Credit, 3-5.

Mr. Mandel.

Chemistry 182. Qualitative Organic Chemistry. Credit, 4.

Mr. Cannon.

Chemistry 193, 194. General Biochemistry. Credit, 4 each semester.

Mr. Little.

Chemistry 234. Advanced Biochemical Lectures. Credit, 3.

Mr. Little.

Chemistry 235. Biochemical Laboratory Methods. Credit, 3-5.

Mr. Little.

Chemistry 236. Advanced Biochemical Analysis. Credit, 3-5.

Mr. Little.

Chemistry 237. Biocolloids. Credit, 3.

Mr. Bennett.

Home Economics 205. Laboratory .Methods and Techniques in Nu-
trition. Credit, 3.

Mrs. Wertz.

Zoology 173. General Cytology. Credit, 3.

Mr. Rollason.

Zoology 178. Genetics op Animal Populations. Credit, 2.

Mr. Rauch.

Zoology 183. General and Cellular Physiology. Credit, 4.

Mr, SwENSON.
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Zoology 184. Comparative Physiology.

Zoology 187. Endocrinology.

Zoology 245. Advanced Vertebrate Physiology.

Zoology 248. Physiological Genetics.

Credit, 4.

Mr. Roberts.

Credit, 3.

Mr. Snedecor.

Credit, 3.

Mr. Snedecor.

Credit, 3.

Mr. Rauch.

COURSE FOR MINOR CREDIT ONLY
(No graduate credit for students majoring in Poultry Science)

201. Advanced Poultry Husbandry.—A critical review of research in any
one of these fields: (a) genetics and physiology, (b) nutrition, (c) marketing,

or (d) incubation and brooding. Three written reports and a comprehensive

final examination are required. This course is designed for teachers of vocational

agriculture. Credit, 3.

The Staff.

Prerequisites are standard undergraduate courses in poultry husbandry.

Psychology

Claude C. Neet, major adviser.

The graduate student majoring in Psychology may orient his program toward
either the Doctor of Philosophy degree or the Master's degree. Emphasis may
be in the area of child-chnical, general experimental, counseling, industrial, or
social psychology.

Students taking the doctorate must satisfy the general requirements of the
Graduate School for the degree. They must also include in their programs of
study the following psychology courses: 175, 207, 213, 226, 295, 296, and 400. In
addition they must elect four of the following courses: 163 172, 202, 203, 204, 206,
and 210. The doctorate program provides practicum courses in each of the ap-
plied specialization areas. Institutions and agencies available for such field

work include Belchertown State Hospital, Clarke School for the Deaf, Holyoke
Mental Health Clinic, Monson State Hospital, Northampton State Hospital,

Springfield Child Guidance Clinic, University Guidance and Counseling Services,

University Nursery School, Worcester State Hospital, and various industrial

concerns in nearby towns.

All students quahfying for the Master of Science degree in Psychology must,
in addition to meeting the degree requirements of the Graduate School, take
course 175 and either 200 or 300. They must also pass a written examination
which will cover certain general fields of psychology selected by the Depart-
ment and certain special fields which may be chosen by the candidate. A final

oral examination, given by the problem or thesis committee and the Department,
is required. Credits taken to satisfy the requirements for the Master's degree

can be applied to the total number of credits required for the doctorate.

Students applying for admission for either the Doctor's or Master's degree
program, in addition to meeting the requirements of the Graduate School, should
have taken an Introductory course and 21 additional undergraduate credits in

Psychology, including a course in laboratory experimental Psychology, and a
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course in Statistics. In case the student has not taken this number of credits

or lacks these courses, he may be allowed to make up the deficiencies in the
Undergraduate School of the University. In exceptional cases, students with
entrance deficiencies may, at the end of one semester's study, petition the
Department to waive remaining undergraduate deficiencies.

COURSES OPEN TO GRADUATE STUDENTS ONLY
(For either major or minor credit)

200. Problem in Psychology.—A research project which may be taken in

lieu of the master's thesis, or by doctoral students as minor research. Credit, 4-6

The Stapf.

202. Neural Correlates of Behavior.—A detailed study of the neuroanat-
omy of senory-motor systems. Emphasis is placed upon the major fiber systems
and their role in behavior. 1956-57 and each alternate year. Credit, 3.

Prerequisites, 6 credits of Psychology and 6 credits Zoology or the equivalent.

Mr. Feldman.

203. Learning I.—^A consideration of the basic laws of learning, and of

relevant research techniques. 1957-58 and each alternate year. Credit, 3.

Mr. Goss.

204. Learning II.—A consideration of the implications of the basic laws of

learning for explaining complex behavior. 1957-58 and each alternate year.

Prerequisite, Psychology 203. Credit, 3.

Air. Goss.

206. DiscRiMiNAL Processes.—An analysis of sensory and perceptual proc-

esses. The relationships among physical, physiological and behavioral variables

are stressed. 1957-58 and each alternate year. Credit, 3.

Prerequisites, 6 hours Psychology and 3 hours Zoology or the equivalent.

Mr. Feldman.

207. Systematic Psychology.—An analysis of the general structure of

psychological theory, and an historical and comparative consideration of the

backgrounds, viewpoints on scientific methodology, research interests and tech-

niques, and the component variables, hypotheses, and laws of structural, Gestalt,

functional, and behavioristic movements. 1956-57 and each alternate year.

Credit, 3.

Mr. Goss.

210. Emotion and Motivation.—A study of the nature, determinants, and
interrelationships of emotion and motivation, and of the techniques involved

in investigating these phenomena. 1956-57 and each alternate year. Credit, 3.

Mr. Neet.

213. Test Construction I.—Logic and methods of psychological scahng;

media of testing; item, test, and battery construction; relevance and reliability

requirements of items, test, and criteria. Credit, 3

Prerequisite, Psychology 175, or taken concurrently. Mr. Erlick.
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214. Test Construction II.—^The use of correlational and analysis of vari-

ance techniques in test construction. The class will statistically analyze a test

which they have constructed. 1956-57 and each alternate year. Credit, 3.

Prerequisite, Psychology 213. Mr. Erlick.

221. Advanced Social Psychology.—An investigation of the important areas
of social psychology through lectures, discussion, and laboratory exercises. The
group will complete two projects or investigations. Topics considered are:

experimental study of determinants of social interaction, effect of needs and
motives on perception, opinion and attitude measurement, determinants of atti-

tudes, and propaganda. Credit, 3.

Two class hours; one 2-hour laboratory Mr. Lewit.

Prerequisite, Psychology 161 or 162.

226. Theories op Personality.—Problems and sources of data relating to

the study of personality. An evaluation of the contributions of psychological

theories, and an approach to an integrated theory. 1956-57 and each alternate

year. Credit, 3.

Prerequisite, Psychology 207. Mr. Lewit.

235. Advanced Abnormal Psychology.—^An intensive study of the behavior
disorders and their relationships to normal behavior. Major emphasis is on
theories of etiology and symptom formation, and on general problems of therapy.

Prerequisite, Psychology 183, or the consent of the instructor. Credit, 3.

- Mr. Neet.

242. Psychology op the Pre-School Child.—A detailed study of the be-

havior of the child from the early prenatal period to the school age. Credit, 3.

Prerequisite, Psychology 194, or the consent of the instructor. Mr. Clifford.

245. The Psychology of Exceptional Children.—A consideration of the

etiology, diagnosis, and treatment of exceptional children. Special emphasis
will be placed on intellectual, social, physical and sensory deviations. Credit, 3.

Prerequisite, Psychology 82 or 182, 83 or 235, 94 or 194. Students having only

two of these three prerequisites may take the course on consent of the instructor.

Mr. Clifford.

252. Diagnostic Methods I.—^An intensive study of the methods of adminis-

tration and of the scoring procedures of a variety of diagnostic methods with
emphasis on the Rorschach and Thematic Apperception Test. Credit, 3.

Prerequisite, Psychology 182. Mr. Epstein.

253. Diagnostic Methods II.—Basic interpretive procedures of diagnostic

devices with emphasis on the Rorschach and Thematic Apperception Test.

Prerequisite, Psychology 252. Credit, 3.

Mr. Epstein.

254. Case Analyses.—An analysis of individual cases utihzing dynamic prin-

ciples of behavior to explain selected types of maladjustment. Case material

will be used throughout and the student will receive practice in applying prin-

ciples to individual behavior. Credit, 3.

Prerequisites, Psych. 226, 235, 252, and 253 Mr. Kates.

255. Psychotherapy I.—Analyses of techniques of individual psychotherapy.
The student may elect concurrently a practicum in psychotherapy in which a

therapy case, under supervision, will be carried in one of the following facilities:

child guidance clinic, student counseling center, state mental hospital. Credit, 3.

Prerequisites, Psychology 226, 235, 252, 253, and 254. Mr. Kates.
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256. Psychotherapy II.—Analyses of group and specialized techniques of

psychotherapy. The student will elect concurrently a practicum in which super-
vised practice in one or more group psychotherapeutic methods will be given.

Prerequisites, Psychology 226, 235, 252, 253, 254, and 255. Credit, 3.

Mr. Kates.

265. Counseling and Interviewing Techniques.—A study of current
counseling and guidance techniques employed with groups and individuals
including the organization of counseling services, and the use of occupational
information and referral sources. Credit, 3.

Prerequisites, Psychology 181 and 182. Mr. Field.

271. Advanced Industrial Psychology I.—Human relations in industry.

Applications of general and social psychological findings to industry and business,

with a concentration on the interdependence of morale, leadership and motiva-
tion. Credit, 3.

Prerequisite, Psychology 186, or the consent of the instructor. Mr. Erlick.

283, 284. Practicum—Practice in the application of psychological tech-

niques to the following areas of psychology: child, clinical, guidance and coun-
seling, industrial, and social. Either semester may be elected independently.

Total credit, 3-12.

The Statf, with the Staffs of

cooperating institutions and agencies.

295, 296. Research Methodology.—A study and evaluation of research

methods and of problems in the major fields of psychology. Two semesters are

required of students studying toward the doctorate. Credit, 2 each semester.

The Staff.

300. Thesis, Master's Degree.—Research, and the preparation of an ac-

ceptable thesis. Credit, 8-10.

400. Thesis, Ph.D. Degree.—Research, and the preparation of an accept-

able thesis. Credit, 30.

COURSES OPEN TO BOTH GRADUATE AND UNDERGRADUATE
STUDENTS

(For either major or minor credit)

156. Educational Psychology.—^A study of psychological facts and prin-

ciples fundamental to education, teaching, and personal relationships between
teacher and pupil. Topics considered in relation to school situations are: Physical

and mental growth, intelligence, motivation, emotions, learning, transfer of

training, and mental hygiene of teacher and pupil. Credit, 3.

Prerequisite, Psychology 26. Mr. Mintz.

161. Social Psychology.—^The social behavior of the individual. Topics
considered will include methods of studying social behavior, "schools" of social

psychology, social behavior of animals, foundations of personaHty development,

social (cultural) determinants of personality, social attitudes and their measure-
ment, effects of collective situations on individual behavior, customs and con-

formity. Credit, 3.

Prerequisite, Psychology 26. Mr. Lewit.
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162. Social Psychology.—^A survey of multiindividual phenomena. Topics
to be considered are methods of studying collective action, leadership, morale,
propaganda, nature and measurement of public opinion, behavior in crowd situa-

tion, social conflict and prejudice. Credit, 3.

Prerequisite, Psychology 161 or the consent of the instructor. Mr. Lewit.

163. Physiological Psychology.—^A study of the relationships between the
individual's behavior and his physiological processes. Emphasis will be placed
on sensory and motor phenomena, drives, emotional behavior, and learning.

Prerequisites, 6 units of Psychology; Zoology 35. Credit, 3.

Mr. Feldman.

172. Advanced Experimental Psychology.—Experimental design, tech-

niques, and apparatus in psychology are considered, and selected projects are
carried out individually by the members of the class. 1957-58 and each alternate

year. Credit, 3.

Prerequisites, Psychology 51, and Zoology 35. Mr. Neet.

175. Psychological Statistics.—The application of statistical procedures

to the analysis of psychological data and to problems of measurement in psy-
chology and related fields. Credit, 3.

Prerequisite, one semester of statistics, or the equivalent. Mr. Goss.

181. Psychological Tests.—A survey of the construction, development,
and use of a variety of psychological tests. Emphasis will be placed upon the

administration, scoring, interpretation and evaluation of tests of personality,

interests, aptitudes, and group tests of intelligence. Credit, 3.

Prerequisite, Psychology 26. Mr. Mintz.

182. Psychological Tests, Individual Intelligence Tests.—Theories as

to the nature and measurement of intelligence. Emphasis is on the administra-

tion, scoring and interpretation of individual intelligence tests such as the Stan-

ford-Binet, Wechsler-Bellevue, Merrill-Palmer, and others. Credit, 3.

Prerequisite, Psychology 26. Mr. Epstein and Mr. Kates.

183. Abnormal Psychology.—A study of abnormal behavior. Attention is

given to the following: dynamics of behavior abnormalities, the neuroses, psy-

choses, mental deficiency, speech problems, and sensory and motor disorders.

Credit, 3.

Prerequisite, Psychology 26. Mr. Neet.

186. Industrial Psychology.—The course aims to give understanding of

psychological principles and methods in business and industrial situations. Topics
considered include: employee selection and training, motivation and morale,

working conditions, fatigue and accident prevention. Credit, 3.

Prerequisite, Psychology 26. Mr. Erlick.

188. Psychology of Guidance.—A study of the psychological principles,

techniques and tests necessary in guidance. Practice is given in organizing and
evaluating relevant data in the analysis of illustrative cases. Credit, 3.

Prerequisite, Psychology 181. Mr. Field.

190. Contemporary Psychologies.—An introductory historical, logical and
systematic analysis of contemporary psychological theories. Credit, 3.

Prerequisite, Psychology 26. Mr. Goss.
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192. Clinical Psychology.—A study of the development, and present status
of the techniques and methods used by the psychologist in the diagnosis and
treatment of behavior disorders. Consideration is given to the use of diagnostic
tests, psycho-therapy, and the general role of the clinical psychologist.

Prerequisite, Psychology 83 or 183. Credit, 3.

Mr. Epstein.

193. Adolescent Psychology.—The application of the basic principles of
learning, primary and secondary motivation, frustration and conflict to the
facts and problems of adolescent behavior. 1956-57 and each alternate year.

Credit, 3.

Prerequisite, Psychology 26. Mr. Clifford.

194. Child Psychology.—The course aims to develop an understanding of

the behavior of the child. Psychological aspects of the following are considered:
Original nature, maturation, play, social behavior, personality and mental
hygiene. Nursery school observation and practice. Credit, 3.

Prerequisite, Psychology 26. Mr. Clifford.

Public Health

Ralph L. France, major adviser.

The following courses are offered to students interested in environmental
sanitation and who intend to prepare for positions as industrial and public
health sanitarians. With the cooperation of the Massachusetts Department of

Pubhc Health and the New England Field Training Center conducted by the

United States Public Health Service, field training is integrated into the
curriculum. Apphcants must have satisfied the entrance requirements of the
Graduate School and should have completed an undergraduate major in the

physical or biological sciences. Experience as a full time employee in environ-

mental sanitation may be accepted in lieu of specific undergraduate requirements.

COURSES OPEN TO GRADUATE STUDENTS ONLY
(For either major or minor credit)

200. Special Problems in Public Health.—Special investigational or

research problems in public health for advanced students. The scope of this

work can be varied to meet specific conditions. Credit, 3-6.

The St-vff.

201. Public Health Law.—A discussion of the laws governing health

activities of federal, state and local health agencies including methods of prepara-

tion and mediation of health legislation and regulations. Rules of evidence and
conduct of witnesses will be included. Credit, 3.

Mr. WiSNiESKi.

202. Methods of Public Health Education.—^The object of this course

is to give the health educator an opportunity to study, use, and evaluate some
of the special methods, tools, and skills in health education. Opportunity for

practice in the preparation of health education materials is provided. Credit, 3.

Mr. WisNiESKi.
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203. The Planning of Environmental Sanitation Programs.—The
practical techniques of putting the principles of environmental sanitation into

practice in a health department program are studied. The level of application

and the field of application will be determined by the students' own needs.

Topics considered are the development of standards, rating systems and field

forms, the uses and execution of sanitary surveys, the training of sub-professional

sanitarians in areas outside the United States, the planning of schools in food
handUng, the use of milk-shed rating systems, the job analysis of a balanced
sanitation program. Credit, 3

Mr. WisNiESKi.

206. Advanced Epidemiology.—Lectures, discussions, and laboratory work
on the principles, and methods of epidemiological investigation with laboratory

work in assembling and analyzing crude data resulting from field investiga-

tions of epidemics. Credit, 3.

Prerequisite, P. H. 188 or equivalent. Mr. Lee.

207. Seminar.—Lectures and reports on current hterature and special topics.

(One each semester.) Credit, 1-2.

The Staff.

300. Thesis, Master's Degree.—Independent research leading to the prep-

aration of a thesis that will make an original contribution to the literature in

public health. Results should be suitable for publication. The thesis is optional

for M.S. candidates who have had sufficient training in public health before en-

tering the graduate school to profit more from thesis research than from addi-

tional courses. Credit, 10.

COURSES OPEN TO BOTH GRADUATE AND UNDERGRADUATE
STUDENTS

(For either major or minor credit)

161, 162. General and Community Sanitation.—A study of the problems
of general and community sanitation. Subjects discussed will include insect and
rodent control, housing and slum clearance, ventilation, lighting, bathing places,

sanitation of eating utensils, nuisances, camp sanitation, industrial hygiene, water
supplies, sewerage and sewage, refuse and garbage, food and milk sanitation.

Credit, 3.

Mr. Perriello or Mr. Wisnieski.

163. Industrial Hygiene and Sanitation. Credit, 3.

Permission of instructor. Mr. Perriello.

164. Microscopy of Water.—Coimting and control of plankton in potable

waters. Credit, 3.

Prerequisite, Bacteriology 31A. Mr. Snow.

184. Public Health Administration. Credit. 3.

Mr. Perriello.

186. Field Studies in Sanitation.—Trips will be taken into the field for

the observation of public health practices. Credit, 2.

Prerequisites, Public Health 161, 162. Mr. Wisnieski.
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188. Epidemiology and Communicable Disease Control.—Admission by
approval of the instructor. Credit, 3.

Mr. Lee.

192. Supervised Field Training.—^To be taken during the summer session.

All graduates majoring in sanitary technology must complete a prescribed

thirteen-week field training program conducted by the New England Field

Training Center under the direction of the Training Division of the Communi-
cable Disease Center, U. S. Public Health Service, with the assistance of the

staff and State Department of Health personnel. This course is a prerequisite

for placement in federal, state, and municipal agencies. Credit, 6.

The Staff.

COURSES IN OTHER DEPARTMENTS FOR WHICH MAJOR CREDIT
WILL BE GIVEN.

Bacteriology 181. General Applied Bacteriology. Credit, 3.

Mr. France.

Bacteriology 182. Quantitative and Qualitative Bacteriology. Credit, 3.

Miss Garvey.

Bacteriology 190. Sanitary Bacteriology. Credit, 3.

Mr. France.

Bacteriology 215. Antiseptics and Disinfectants. Credit, 3.

Mr. LiTSKY.

Agricultural Economics 179. Elementary Economics Statistics.

Credit, 3.

Mr. Russell.

Botany 166. General Mycology. Credit, 3.

Mr. Banfield.

Home Economics 203. Advanced Nutrition—Metabolism of the Major
Foodstuffs. Credit, 3.

Miss Mitchell.

Home Economics 204. Advanced Nutrition—^Vitamins and Minerals.
Credit, 3.

Miss Mitchell.

Food Technology 175, 176. Food Preservation. Credit, 3 each semester.

Mr. Nebesky.

Food Technology 191, 192. Analysis op Food Products.

Credit, 3 each semester.

Mr. Fellers and Mr. Nebesky.

Dairy 152. Market Milk. Credit, 4.

The Staff.

Dairy 209, 210. Seminar. Credit, 1 each semester.

Mr. Hankinson.

Education 267. Audio-Visual Laboratory. Credit, 2-3.

Mr. Wyman and Mr. Curtis.

Zoology 169. Animal Parasitology. Credit, 3.

Miss Traver.
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COURSES FOR MINOR CREDIT ONLY

Government 162. Administrative Law.

Entomology 160. Structural Pest Control.

Entomology 174. Medical Entomology.

Forestry 151. Forest Management of Watersheds.

Animal Husbandry 153. Elements of Meat Packing.

Civil Engineering 179. Principles of Sanitary Engineering.

Agricultural Engineering 180. Food Process Engineering.

Education 166. Preparation and Use op Audio-Visual Aids.

Geology 150. Engineering Geology.

Veterinary Science 178. General Veterinary Pathology.

Romance Languages

Stowell C. Coding, major adviser.

Requirements for admission to candidacy for the M.A. in Romance Languages:

1. A working knowledge of Latin.

2. Good oral proficiency in the major language and acceptable oral proficiency

in a second Romance Language.

3. A reading knowledge of a second Romance Language or of German.

Course requirements for the M.A. in Romance Languages:

1. Romance Languages 200 or 300.

2. Romance Languages 201-202.

3. Romance Languages 215-216, from 2 to 6 credits, depending on the in-

dividual needs and abUity of the student.

4. Superior oral proficiency in the major language and good oral proficiency

in the second Romance Language.

COURSES OPEN TO GRADUATE STUDENTS ONLY
(For either major or minor credit)

200. Problem Course.—Directed study in some phase of linguistics or

literature. Credit, 3-6.

201, 202. Introduction to Romance Philology.—The development of the

Romance Languages from Latin: phonology, morphology, and syntax. Given
as needed. Credit, 3 each semester.

203, 204. Old French Readings.—The evolution of French phonology, mor-
phology, and syntax is traced through the study of some of the earliest monu-
ments of French literature. Given as needed. Credit, 3 each semester.

205, 206. Old Spanish Readings.—The evolution of Spanish phonology,

morphology, and syntax is traced through the study of some of the earliest

monuments of Spanish hterature. Credit, 3 each semester.
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215. Seminar in French.—A concentrated study of the many highly spe-
cialized techniques essential for language proficiency and teaching skill. The
seminar offers a comprehensive training leading to the now requisite oral

mastery of French, to correct grammatical techniques and analyses, to accurate
explication de texte, to linguistics and to present-day pedagogical procedures.

Conducted by speciahsts in the fields of phonetics, linguistics and literature.

Procedures will depend upon the most recent funds of information and will be
directed toward the most apparent needs of the group. Credit, 2-3.

216. Seminar IN Spanish.—Comparable to 215 but in the field of Spanish.

Credit, 2-3.

300, Thesis, Master's Degree. Credit, maximum 10.

COURSES OPEN TO BOTH GRADUATE AND UNDERGRADUATE
STUDENTS

(For either major or minor credit)

Courses in French

151, 152. French Literature of the Eighteenth Century.—^A detailed

study of the chief writers of the Age of Enlightenment. 1956-57 and each alter-

nate year. Credit, 3 each semester.

153, 154. French Literature of the Twentieth Century.—Three class

hours; one laboratory hour. Credit, 3 each semester.

155, 156. French Literature of the Seventeenth Century.—^A study
of the Classic period with readings from the most representative works. 1957-58

and each alternate year. Credit, 3 each semester.

157, 158. French Literature of the Nineteenth Century.—A detailed

study of the more important authors and movements. 1956-57 and each alter-

nate year. Credit, 3 each semester.

175, 176. CouRS De Style.—A study of syntax and idiom at an advanced
level. The student is taught how to express himself clearly and logically in living

French. Given as needed. Credit, 3 each semester.

179. French Civilization.—A study of those elements which he back of

the cultural contribution of France to world civilization. Subjects studied will

include arts, sciences, school systems, the press, the family, social classes, influences

of history and geography. The assigned readings will be drawn from contem-
porary French literature. 1957-58 and each alternate year. Credit, 3.

180. Advanced Language Study.—Methods of teaching; review of grammar
and pronounciation; outside reading and .reports. 1957-58 and each alternate

year. Credit, 3.

Courses in Spanish

163, 164. Advanced Spanish Composition and Syntax.—^A study of syntax

and idioms, and those more advanced and difficult elements which constitute

stylistics. 1957-58 and each alternate year. Credit, 3 each semester.

181. The Romanticists.—Readings, lectures and discussions based on the

principal Spanish and Spanish-American writers of the Romantic movement
(1809-50 and 1832-88, respectively). Oral and written reports. The course is

conducted in Spanish. 1956-57 and each alternate year. Credit, 3.
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182. The Modernists.—Readings, lectures and discussions based on the

Spanish-American modernistas of the period 1888-1910 and on their peninsular

artistic heirs. Oral and written reports. The course is conducted in Spanish.

1956-57 and each alternate year. Credit, 3.

183, 184. The Golden Age.—Readings, reports, lectures, and discussions

based primarily on the period of maximum creation, 1556-1600. Considerable
attention is also paid to the Renaissance precursors (1474-1556) and to the

writers of the Baroque era (1600-1700). The course is conducted in Spanish.

1957-58 and each alternate year. Credit, 3 each semester.

185, 186. Cervantes.—Reading of Don Quijote; lectures, discussions, col-

lateral readings and reports. The course is conducted in Spanish. 1956-57 and
each alternate year. Credit, 3 each semester.

Sociology

J. H. KoRSON, major adviser.

Special Departmental Entrance Requirements:

Candidates for admission who plan to major in Sociology must have completed
an undergraduate major, or have taken a minimum of 15 credits in Sociology.

A minimum of three credits in Statistics must be offered. A deficiency in Statis-

tics can be made up by taking Agricultural Economics 179. In, certain cases

students will be advised to take Agricultural Economics 180. A student lacking

this minimum undergraduate training wiU be expected to make up deficiencies

in the undergraduate college of the University. Exceptions to this rule will be
made only on petition of the student to the department. Students who desire to

direct their training toward Correctional Administration will be expected to take

certain courses in Government and Psychology.

In addition to the general requirements for the Master of Arts degree, found
elsewhere in this Bulletin, candidates in Sociology are required to take the

Graduate Record Examination before admission, or as soon after as possible.

Degree requirements: 30 credits, of which a minimum of 12 are to be earned
in courses at the 200 level, 6 of which must be in Sociology 281 and 282.

Students who elect the program in Correctional Administration are expected to

earn a minimum of 15 credits at the 200 level. A student may be granted the

option of writing a Master's thesis (10 credits) or working on a special problem
(3-6 credits). All candidates for the Master of Arts degree must take a final

oral examination given by the Department covering their problem or thesis.

COURSES OPEN TO GRADUATE STUDENTS ONLY
(Courses for major or minor credit)

200. Special Problem.—A special project in Sociology which may serve in

lieu of thesis. Credit, 3-6.

Prerequisite, Sociology 193, or equivalent. The Department.

214. (II) Criminology.—A consideration of criminological theories, past
and present. Special emphasis on present research trends as they relate to

theoretical formulations. Given as required. Credit, 3.

Prerequisite, Sociology 78, or equivalent. Mr. Driver.

217. (I) Juvenile Delinquency.—A consideration of various theories of

causation and treatment of delinquency. Given as required. Credit, 3.

Prerequisite, Sociology 78, or equivalent. Mr. Driver.
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268. (II) Industrial Sociology.—A study of the role, status, and function
of the worker in the industrial community. A consideration of the impact of

technological change on the community. An analysis of selected occupational
functions. Credit, 3.

Prerequisite, Economics 79, or equivalent. Mr. Korson.

281. (I) History of Sociological Theory.—A survey of the literature from
classical times to the Utilitarians. Credit, 3.

Prerequisite, Sociology 82, or equivalent. Mr. Manfredi.

282. (II) Contemporary Sociological Theory.—A survey of the literature

from Auguste Comte to the present. Credit, 3.

Prerequisite, Sociology 82, or equivalent. Mr. Manfredi.

291. (I) Social Change.—Emphasis is placed upon planned innovations

and reforms in political, religious and economic areas and upon the possibilities

and problems of social planning. Consideration is also given to social changes
resulting indirectly from invention and group contact. Credit, 3.

Admission by consent of the instructor. Mr. King.

298. Internship.—Supervised training and practice in the administration

of a state correctional institution or organization. Students chosen for this

training will serve with one of the following: Women's Reformatory (Framing-
ham), Men's Reformatory (Concord), The Bureau of Classification (Department
of Correction), Youth Service Board (Department of Education), The United
Prison Association (Boston). A minimum of three months (40-hour weeks) is

required and will normally take place the summer following completion of the

major part of the student's course work. Credit, 3.

Prerequisites, Sociology 192, 214, 217. The Department.

300. Thesis, Master's Degree. Credit, 10.

(Courses for major or minor credit)

151. Urban Sociology. Credit, 3.

Mr. Manfredi.

152. Rural Sociology. Credit, 3.

Mr. Ypsilantis.

153. Social Anthropo],ogy Credit, 3.

Mr. Wilkinson.

156. Race Relations. Credit, 3.

Mr. King, Mr. Korson.

157. The Family. Credit, 3.

Mr. King, Mr. Korson.

162. Population Problems. Credit, 3.

Mr. Wilkinson.

175. Social Problems. Credit, 3.

Mr. Driver.

192. Social Welfare. Credit, 3.

Mr. Ypsilantis.
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193. Seminar Research Methods.

194. Seminar Research Methods.

Credit, 3.

Mr. Driver.

Credit.a.

Mr. Driver.

Veterinary Science

COURSES FOR MINOR CREDIT ONLY

175. Comparative Veterinary Anatomy.

176. General Veterinary Pathology.

178. General Veterinary Pathology.

188. Avian Pathology.

Credit, 3.

Mr. Smith.

Credit, 3.

Mr. Smith.

Credit, 3.

Mr. Smith.

Credit, 3.

Mr. BuLLis.

Wildlife Management

Reuben E. Trippensee, major adviser.

Graduate work in Wildlife Management is closely tied in with the Cooperative
Wildlife Research Station which is now a part of the Department of Forestry
and Wildlife Management. Financial support for the Unit is received from
the U. S. Fish and Wildlife Service, the Wildlife Management Institute and the

State Fish and Game Department. Dr. William G. Sheldon, director of the

Research Unit spends approximately half of his time assisting the research

activities of the students who work under fellowships received through the Unit.

The director of research is automatically on the graduate committee of each
student who receives funds through the Unit.

Students graduating in Wildlife Management at the University of Massa-
chusetts are strongly urged to pursue graduate work at another University.

Opportunities for fellowships in this field are usually available at other Coopera-
tive Units.

COURSES OPEN TO GRADUATE STUDENTS ONLY
(For either major or minor credit)

200. Special Problems in Wildlife Management. Credit, 3 per semester
maximum credit, 6.

The Staff.

201. North American Animals.—^A review of the taxonomy, life histories

and ecological inter-relationships of certain North American vertebrates.

Credit, 3.

Mr. Trippensee.
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202. Wildlife Administration.—A study of the organization and operation
of state and federal agencies and certain associations concerned with \\-ildlife

management. Credit, 3.

Prerequisite, Wildlife Management 27 or equivalent. Mr. Trippenseb.

203. Wild Animal Abundance.—A study of the factors which influence

wild animal abundance. Credit, 3.

Mr. Trippensee.

204. Land Use and Wildlife.—A study of wildlife populations on different

ecological sites with special emphasis on the indirect influence of land use prac-

tices and natural vegetative succession. Credit, 3.

Prerequisites, Agronomy 2, Botany 181, Forestry 55 and 56 or equivalents.

Mr. Sheldon and Mr. Trippensee.

205. Management of Wet Lands and Water in Relation to Wildlife.
Credit, 3.

Mr. Sheldon and Mr. Trippensee.

300. Thesis, Master's Degree. Credit, 10.

COURSES OPEN TO BOTH GRADUATE AND UNDERGRADUATE
STUDENTS

(For either major or minor credit)

170. Game Birds and Mammals.—Life histories, ecology methods of man-
agement. Credit. 3.

Mr. Trippensee.

171. Waterfowl Management.—Life histories and factors which affect

abundance of waterfowl. Credit, 3.

Mr. Trippensee

173. Predaceous Birds and Injurious Rodents.—Life histories, ecology

and control. Credit, 3.

Mr. Trippensee.

174. Techniques in Wildlife Management.—Includes analysis of cover,

census methods, food habit studies, and determination of flock and herd age and
sex composition of game animals. Credit, 3.

Mr. Trippensee.

175. Management of Furbearers.—Life histories and management of fur-

bearers and nomenclature of the fur trade. Credit, 3.

Mr. Trippensee.

COURSES IN OTHER DEPARTMENTS FOR WHICH MAJOR CREDIT
WILL BE GIVEN

Agricultural Economics 179. Elementary Economics Statistics.

Credit, 3.

Mr. Russell.

Botany 167, 168. Introductory Plant Physiology. Credit, 3 each semester.

Mr. KozLOwsKi.
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Botany 181. Plant Ecology. Credit, 3.

Mr. Livingston.

Entomology 179. Animal Ecology. Credit, 3.

Mr. SWEETMAN

Entomology 190. Evolution. Credit, 2

Mr. Hanson.

Entomology 212. Geographical Distribution of Animals and Plants.
Credit, 3.

Mr. Alexander.

Education 166. Preparation and Use of Audio-Visual Aids. Credit, 2-3.

Mr. Wyman and Mr. Curtis.

Forestry 171. Aerial Photogrammetry. Credit, 3.

Mr. MacConnell and Mr. Bond.

Forestry 180. Principles of Forest Management. Credit, 3.

Mr. MacConnell.

Poultry Science. 203, 204. Advanced Genetics. Credit, 3 each semester.

Mr. Hays.

Zoology 171. Comparative Vertebrate Anatomy. Credit, 3.

Mr. Bartlett and Mr. Snyder.

Zoology 174. Limnology.—A study of inland waters. Credit, 4.

Miss Traver in cooperation

with the Departments of

Botany, Entomology, Ge-
ology, Public Health and
Zoology.

Zoology 182. Mammalogy. Creditj 3.

Mr. Snyder.

Zoology 183. General Cellular Physiology. Credit, 4.

Mr. SwENSON.

Zoology 184. Comparative Physiology. Credit, 4.

Mr. Roberts.

Zoology 186. Fishery Biology. Credit, 3.

Mr. Andrews

Zoology 187. Endocrinology. Credit, 3.

Mr. Snedecor.

Zoology 200. Special Problems. Credit, 3 or 6.

The Staff.
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Gilbert L. Woodside, major adviser.

Graduate students may earn the M.A. degree in Zoology by either of the
following plans.

Plan A. Completing thirty graduate credits of which six must be in the 200
category (open to graduate students only). The thirty credits must
also include a ten-credit thesis, and the student must pass an oral
examination (see page 8).

Plan B. Completing thirty graduate credits, of which fifteen must be in the
200 category (open to graduate students only). No thesis is required
but the student must pass a written examination (see page 8)

.

The requirements for the Ph.D. in Zoology are outhned on page 9.

COURSES OPEN TO GRADUATE STUDENTS ONLY
(For either major or minor credit)

200. Special Problems. Credit, 3 or 6.

The Staff.

202. Advanced Invertebrate Zoology.—Invertebrate fauna of local ponds,
streams and bogs. Morphology, classification, habits and life cycles of such
groups as freshwater sponges, flatworms, bryozoans, annelids and crustaceans,
with a survey of the important literature on each group. Several field trips.

Term paper required.

Discussion period and two 3-hour laboratory periods. Credit, 3.

Prerequisite, Zoology 25, 170 or 174. Miss Traver.

204. Helminthology.'—The course has two aims: first to acquaint the

student with the morphology, classification and life histories of the principal

groups of parasitic helminths, only a few of which can be studied in Zoology
169; and second to provide opportunity for the practical application of such
knowledge. Included, in addition to the study of the helminth groups, are:

methods of preparation of helminths for study; instruction and practice in the

use of such reference sources as Biological Abstracts; an individual problem
involving the collection, preparation and identification of helminth parasites

from some species of animal; and the preparation of a term report embodying
these findings. Credit, 3.

One class hour; two 3-hour laboratory periods. Miss Traver.

Prerequisites, Zoology 169 or equivalent.

220. Experimental Embryology.—^Lectures, seminar reports and laboratory

work dealing with the chief factors in the physiology of development : the germ
cells, fertilization, establishment of the primary axis, embr^'onic induction, and
differentiation. 1957-58 and each alternate year. Credit, 3.

Prerequisite, Zoology 172 or equivalent.

Mr. Woodside.

245. Advanced Vertebrate Physiology.—An opportunity for the student to

gain experience in small animal surgery and in making standard experimental

preparations. Suitable techniques for recording results will be employed, and the

proper interpretation of the acquired data will be stressed. Credit, 3.

1957-58 and each alternate year.

One class hour; one 4-hour laboratory period. Mr. Snedecor.

Prerequisites, Zoology 35 and 171, or equivalent.
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248. Physiological Genetics.—The nature of the gene and its action in the
developmental and physiological processes of the organism. Credit, 3.

1957-58 and each alternate year.

Prerequisite, Zoology 153, or equivalent, and permission of instructor.

Mr. Rauch.

255. Departmental Seminar. Credit, 1 each semester.

Maximum credit, 4.

The Staff.

260. Physiology Seminar. Credit, 1 each semester.

Maximum credit, 3.

Mr, SwENsoN.

300. Thesis, Master's Degree. Credit, 10.

400. Thesis, Ph.D. Degree. Credit, 30.

COURSES OPEN TO BOTH GRADUATE AND UNDERGRADUATE
STUDENTS

(For either major or minor credit)

164. Biology of Protozoa.—An introduction to the morphology, systematics,

physiology, and ecology of Protozoa with a consideration of the contributions

to the problems of biology made through the study of these organisms.
1956-57 and each alternate year. Credit, 3.

One lecture hour; one 2-hour and one 3-hour laboratory period. Mr. Honigberg.

Prerequisite, Zoology 1 and permission of instructor.

169. Animal Parasitology.—Representative protozan and helminthic para-
sites of man and domestic animals are studied, with special reference to their

morphology and life cycles. Emphasis is placed upon parasitism as a mode of

life, on host-parasite relationship, on vectors, and other modes of transmis-

sion, and on methods of control of certain of the more important human para-
sites. Graduate students taking this course prepare a term paper on some
phase of parasitism. Credit, 3.

One class hour; two 2-hour laboratory periods. Miss Traver.

Prerequisite, Zoology 1.

170. Invertebrate Zoology.—A survey of the phyla of invertebrate

animals from evolutionary and phylogenetic aspects. Morphology, modes of

nutrition and reproduction, interrelationships with other animals, and distribu-

tion in time and space are considered as well as classification. For each phylum,
representatives of the principal classes are studied. Marine, terrestrial and
freshwater forms are included. 1956-57 and each alternate year. Credit, 3.

One class hour; two 3-hour laboratory periods. Miss Traver.

Prerequisite, Zoology 1.

173. General Cytology.—^A consideration of the morphological features of

cells in relation to their function. Lectures, seminai reports and individual

laboratory work. 1956-57 and each alternate year. Credit, 3.

Prerequisite, Zoology 150. Mr. Rollason.
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174. Limnology.—The study of inland waters, emphasizing the geological,

physical, chemical and biological aspects of this problem. Standard methods for

making physical and chemical tests and measurements, and for the collection

of biological materials, are used by students in the numerous field trips.

Biological material collected in the field is studied in the laboratory. 1957-58 and
each alternate year. Credit, 4.

Two class hours; two 3-hour laboratory periods. Miss Traver in cooperation
Prerequisites, Botany 1, Zoology 1, Chemistry 1 with the departments of

and 2 and permission to register. Strongly Botany, Entomology, Ge-
recommended: Botany 25, 26, Entomology 26, ology. Public Health and
Zoology 25, Geology 27, 28, Chemistry 29, 30. Zoology.

178. Genetics of Animal Populations.—The principles of the genetics

of animal populations with emphasis upon its basic techniques and methods,
its goals and contributions. The population approach to the study of the origin

of species and human genetics will also be considered. 1957-58 and each alternate

year. Credit, 2.

Enrollment limited to 10. Mr. Rauch.

One 2-hour lecture-discussion period per week.

Prerequisite, Zoology 153 or equivalent and permission of instructor.

182. Mammalogy.—The evolution, distribution, classification and natural

history of mammals. In the laboratory special emphasis will be given to study
of local fauna. Two or three field trips required. Enrollment limited to 15.

1957-58 and each alternate year. Credit, 3-

Two class hours; one 2-hour laboratory period Mr. Snyder.

Prerequisite, Zoology 1 and permission of instructor.

183. General and Cellular Physiology.—A course designed to introduce

the student to modern trends in physiology. Emphasis is on the chemical and
physical activities of the single cell. Topics include: protoplasmic organization,

cellular metabolism, permeability, bioelectric phenomena, muscle contraction and
radiation biology. Credit, 4.

Three class hours; one 3-hour laboratory period. Mr, Swenson.

Prerequisites, one. year biology; organic chemistry.

184. Comparative Physiology.—A course designed to acquaint students

with physiological principles involved in adaptations of animals to their environ-

ments. In the laboratory, experimental methods used to study adaptive mechan-
isms will be emphasized. Credit, 4.

Three class hours; one 3-hour laboratory, period. Mr. Roberts.

Prerequisites, Zoology 1, 35 (or 183)

.

186. Fishery Biology.—Theory in the practice of regulating fresh-water

fisheries; the physical and biological conditions of the environment and their

influence on fish populations. Credit, 3.

Prerequisite, Zoology 181, or permission of instructor. Mr. Andrews.

187. Endocrinology.—The importance of the endocrines in their control

over normal fimctions (growth, metaboUsm, reproduction, etc.) in a variety of

animals. Credit, 3.

Two class hours; one 3-hour laboratory period. Mr. Snedecor.
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COURSES IN OTHER DEPARTMENTS FOR WHICH MAJOR CREDIT
WILL BE GIVEN

Chemistry 193-194. Biochemistry. Credit, 4 each semester.

Mr. Little.

Entomology 212. Geographical Distribution of Plants and Animals.

Credit, 2, 1st semester; 3, 2nd semester.

Mr. Alexander.

COURSES FOR MINOR CREDIT ONLY

150. Histology of Vertebrates. Credit, 3.

Mr. ROLLASON.

153. Genetics. Credit, 3.

Mr. Rauch.

171. Comparative Vertebrate Anatomy. Credit, 4.

Mr. Bartlett and Mr. Snyder.

172. Vertebrate Embryology. Credit, 4.

Mr. Woodsede, Mr. Ratjch and Mr. Bartlett.

180. Ornithology, Credit, 3.

Mr. Bartlett and Mr. Nutting.

181. Vertebrate Zoology. Credit, 3.

Mr. Andrews and Mr. Bartlett.

185. The Classes of Arthropods Other Than Insects. Credit, 3.

Mr. Hanson
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