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GENERAL INFORMATION

The forty-third course of the College of Pharmacy begins and ends as
announced in the calendar in the bulletin of General Information.

ADMISSION BY CERTIFICATE

Diplomas or other evidences of the completion of an accredited four
year high school course, or of its educational equivalent. are required for
admission. The high school course must have included:

1. English .
or English .
and a foreign language .

2. Mathematics
Elementary algebra unit
Plane geometry unit

3. Latin............................................... unit
4. Physics 1 unit
5. Enough additional work to make in all 15 units, of which not

more than 4 may be in Group F.

Group F consists of high school, vocational, and miscellaneous subjects.
The subjects are no longer designated by the Cniversity. The applicant
is free to present in this division such subjects as are not listed in other
groups, but which are certified by the superintendent or principal as being
of acceptable nature and counted toward graduation.

Prospective students in pharmacy are advised to include in their high
school courses, higher algebra and solid geometry, but not botany, chemistry,
or physiology because these latter three subjects are included in the regular
pharmacy course.

Owing to the limited capacity of the Pharmacy Building, not more
than sixty new students can be admitted annually. Applications for admis
sion should be in the registrar's office not later than July 1, by June 1. if
possible.

AD~lISSION BY EXA~lINATION

Students may take examinations in subjects for which they have no
certificates. A high school training covers a minimum of 15 units, a unit
being a school year of standard work in a given subject. State High School
Board certificates and College Entrance Examination Board certificates are
accepted in lieu of examinations in respective high school subjects.

NEW STUDENTS

All applicants for admission and to advanced standing should request
the high schools or colleges they attended to send complete transcripts of
their records to the registrar of the University as early as possible and
not later than July 1. Upon receipt of the credentials, the registrar will
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notify the applicant concerning his admission and will forward directions
for registration.

New students are admitted only at the beginning of the fall quarter.

OLD STUDENTS

About September 1, the registrar will send a fee statement to the stu
dent's home address as it appears on the records of his office. Those who
fail to receive the statement within a week should write to the registrar and
ask for it.

FEES AND OTHER EXPENSES

The quarterly tuition fee of $35 for resident students and $45 for non
resident students is payable before the beginning of each quarter. Certifi
cates entitling the student to admission to classes will not be issued until
fees have been paid.

Tuition fee (per quarter)
Residents of lvIinnesota · ·
Non-residents , .

Incidental fee (per quarter) ··.····.···
Deposit (first quarter only) · ·.·····················

Special fees
Examination for removal of condition.... . .
Examination for credits (after the first six weeks in residence) .....
Special examination . , ..
Chemistry deposit . .
Graduation fee . ,"'

$35.00
45.00

6.00
15.00

1.00
5.00
5.00
5.00
7.50

Students registered in Dispensing and Dispensary Practice are required
to wear white coats to be purchased at their own expense but to be laundered
by the University at no expense to the students.

Registration pellalties.-A penalty fee for late registration, late change
of registration, or late payment of fees shall be $2 prior to the day classes
begin, on and after which the penalty increases at the rate of $1 per day,
provided that no student shall pay more than $10 of penalty in any given

quarter.
Students desiring to take special work may pay fees of $1.50 per clock

hour for residents and $2 per clock hour for non-residents except for aca
demic courses for which the fee is $3 per credit hour for residents and $4
per credit hour for non-residents.

GRADUATION REQUIREMENTS

Regular attendance at lectures, recitations, and laboratory exercises is
required. Students will not be permitted to present themselves for final
examinations unless they have been in attendance upon at least seven eighths
of the total work of the course for which they have matriculated.

Every person upon whom any degree is conferred must be of good moral
character; must have completed the required lecture and laboratory courses,
the last year spent in this college; and must have passed examinations in the
subjects required for graduation.

Drug store experience is not a requirement for graduation.
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PHARMACY LAW REQUIREMENTS

The latter part of March, 1929, the Minnesota Legislature passed an
act requiring graduation from a college of pharmacy recognized by member
ship in the American Association of Colleges of Pharmacy as a prerequisite
to application for examination by the Minnesota State Board of Pharmacy
for license to practice pharmacy in the state of Minnesota. The act went
into effect upon passage. Accordingly, all persons who will apply to the
State Board of Pharmacy for examination must be graduates of recognized
colleges of pharmacy. Most of the colleges of pharmacy of the country are
now on a minimum four-year graduation course basis. Other colleges whose
graduation requirements are less will not be among the recognized colleges
and their graduates cannot be accepted for examination for license to practice.

The legislature passed another law abolishing the former examination
for pharmaceutical assistants. Therefore all who desire to prepare them
selves to practice pharmacy in the state of Minnesota must complete a mini
mum of four years of work at a recognized college of pharmacy. There is
no lower standard in the state of Minnesota.

ADVANCED STANDING

Applicants for advanced standing must pass the entrance examinations
or present the usual equivalents. They must furnish satisfactory evidence
of time spent and subjects covered in previous professional studies at ac
credited institutions, and must pass the examinations of all departments in
which they desire credit, if such examinations are deemed necessary by the
professors in charge. Students will not be permitted to substitute private
work in any branch for the regular course work.

UNCLASSED STUDENTS

Persons meeting the entrance requirements desiring to do less than the
work of the regular course may be admitted as unclassed or special students
provided there is laboratory room for them. Work completed satisfactorily
will be credited should the students subsequently enter the regular course.
Registered pharmacists who desire to take certain branches of study may
avail themselves of any of the college facilities.

EXAMINATIOXS AND STANDING

Examinations are held during the last week of each quarter, and are
supplementary to the written and practical tests and quizzes that are held
at frequent intervals during the year, and, with them, form largely the basis
of final determination of fitness for promotion or graduation.

The standing of students is indicated by the letters A, B, C, D, (A
highest, D lowest passing mark), E (condition), I (incomplete), and F
(failure). Conditions may be removed as indicated below. An incomplete
not removed before the end of the first month of the student's next quarter
in college becomes a conditiol/. The Students' Work Committee may, in
special cases, extend this time limit.
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In order to become eligible for final examinations students are required
to attend at least seven eighths of the lectures in each course. This does
not apply to laboratory courses, which must be taken in full.

Students having conditions in more than two major or in more than
three minor subjects of the first year cannot enter upon the second year's
work. Candidates for graduation must have removed all conditions before
entering upon the third quarter of the graduating year.

Examinations for the removal of conditions will be offered the week
preceding the opening of the fall quarter. Similar examinations will also
be given during the first thirty days of the winter and spring quarters.
Announcement of these examinations will appear in the General Information
bulletin and the 0 jJicwl Dail:y Bulletin. Conditioned students are required
to in form themselves as to these dates as soon as they learn that they are
conditioned, as no other notice is given. A fee of one dollar is charged for
a condition examination. Failure at the condition examination necessitates
a repetition of the subject. Students who carry a condition into a succeed
ing year may find a conflict of lecture or laboratory hours. In such cases
they are to give preference to the lower course.

Absences will not be excused unless satisfactory reasons are given.
Habitual absence without a satis factory excuse, continued indifference to
study, or persistently poor scholarship may subject the student to probation
or temporary or permanent suspension. Any of the facilities afforded by
the University are open to the students of this college, subject to the ap
proval of the dean. Opportunity is offered to do advanced work in all
branches. Textbooks may be obtained after coming to the University.

Students find their time fully occupied with the regular curriculum.

MEDICINAL PLANT LABORATORY AND GARDEN

Students receive instruction in medicinal plant culture and in the har
vesting, drying. preparing, and milling of drugs in the very representative
medicinal plant garden and in the plant laboratory and conservatory. The
garden and plant laboratory have been added to increase the educational
facilities of the college. The college has no experience or information con
cerning the commercial cultivation of medicinal plants.

DISPENSARY PRESCRIPTION PRACTICE

The seniors, under competent direction and supervision, dispense the
prescriptions written by the physicians in the Out-Patient Department of
the University of Minnesota Hospitals. During the past year upwards of
fifty thousand prescriptions were filled, most of them formulated ones, only
a negligible percentage calling for proprietaries.

ELECTIVES IN OTHER UNIVERSITY COLLEGES

Students may elect certain subjects in other university colleges. if such
election does not interfere with their regular work. Subjects elected must
be approved by the dean.

COLLEGE TRAINING FOR PHARMACISTS

The recognition of the need of substantial college training for pharma
cists finds expression in many ways. In most states, including Minnesota,
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such training is obligatory by law. Graduates of the four-year course need
only one additional year of drug store experience before they become eligible
for examination by the State Board of Pharmacy for full registration.

sc~nlER QUARTER

The College of Pharmacy offers no courses in purely pharmaceutical
subjects but the summer quarter offers the following courses which are part
of the pharmacy course: general chemistry, qualitative chemistry, organic
chemistry, general botany, physiology, bacteriology, rhetoric, physics, mod
ern languages, and zoology.

Requests for summer quarter bulletins should be made directly to the
university registrar.

STATE PHAR~IACn}TICALASSOCIATIO~ SCHOLARSHIP A!\D
FELLOWSHIP

The Minnesota State Pharmaceutical Association awards annually $105
in cash and a token to that student who is a citizen of the linited States,
and who has earned the highest general or average rating at the completion
of the first two years of technical pharmaceutical work up to ten days before
Cap and Gown Day and who is a candidate for the first degree in pharmacy
from this college. If such student should discontinue attendance at the
<:ollege, the said sum is to he awarded to the student next highest in standing
who meets the other requirements.

This fellowship was established in 1931 to foster advanced work and
research in the scientific and practical fields of pharmacy and related arts
and sciences and to offer opportunities for graduate work toward higher
degrees in pharmacy for sufficiently qualified graduates of the College of
Pharmacy of the lJniversity of :\Iinnesota. The fellowship carries $500
annually.

The appointment of the fellow is in the charge of the faculty of the
College of Pharmacy. The Fellowship Committee of the Association co
,operates with the faculty in the selection of the candidate,

FAIRCHILD SCHOLARSHIP

Mr. Samuel W. Fairchild offers a scholarship in the sum of $500 tv be
awarded to the student in any of the colleges holding membership in the
American Association of Colleges of Pharmacy who has graduated from
any of the association colleges' four-year courses and who has won the com
petitive examination provided as a preliminary to graduate work in pharmacy.
Fuller particulars may be had from the dean of the college.

LEHN AND FINK GOLD ~IEDAL

Messrs. Lehn and Fink, Inc.. of New York City, award annually a gold
medal to that student in the College of Pharmacy who graduates with the
highest general average rating from the four-year course leading to the
degree of bachelor of science in pharmacy.

JACOBSON PRIZE

David L. Jacobson, '99, offers annually a gold medal to that student who
graduates with the highest general average rating from the first graduate
.course in pharmacy leading to the degree master of science in pharmacy.
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POSITIONS FOR GRADUATES

The demand for graduates of this college has always been greater than
the supply and is continually growing. Practically all members of the senior
class are engaged before graduation. This college is recognized in all states,
including those in which state standards of efficiency have been established.

STATE BOARD OF PHARMACY

The State Board of Pharmacy meets at the college at least twice each
year to examine candidates for registration. For information concerning
the board or state examinations, address the secretary of the board, 3965
Minnehaha Ave. So., Minneapolis.

AMERICAN ASSOCIATION OF COLLEGES OF PHARMACY

This college is a member of the American Association of Colleges of
Pharmacy, whose object is the promotion of higher pharmaceutical education.
Through the influence of the association, higher standards of education are
being adopted from time to time by its members and others, evidenced by the
fact that several states by law or by board of pharmacy ruling recognize
the standards set by the association. Member colleges must maintain certain
minimum entrance and graduation requirements. This college exceeds these
requirements.

NORTHWESTERN BRANCH OF THE AMERICAN PHARMACEUTICAL
ASSOCIATION

The Northwestern Branch of the American Pharmaceutical Association
has its headquarters at the College of Pharmacy. About four meetings.
are held annually. Students of pharmacy are eligible to membership in the
branch, but are privileged to attend the meetings without becoming members,

RHO CHI HONOR PHAR~IACEUTICALSOCIETY

Mu Chapter of Rho Chi, national honor pharmaceutical society, was.
established at Minnesota in 1930. Charters for chapters of this organization
are granted only to groups in colleges that are members in good standing
of the American Association of Colleges of Pharmacy. Eligibility for mem
bership in the society is based on high attainment in scholarship, character,
personality, and leadership. All candidates selected for membership must
have completed 75 credit hours of college work, and they must be approved
by the dean of the College of Pharmacy.

COMMUNICATIONS

Communications not relating to registration should be addressed t()
Dean Frederick J. Wulling, University of Minnesota, Minneapolis, Min
nesota. Communications relating to registration or advanced standing
should be addressed to the University Examiner, Registrar's Office, Univer
sity of Minnesota.

For further information see bulletin of General Information.



COURSE OF STUDY

The College of Pharmacy offen at present only one undergraduate
course of four years' duration, leading to the degree bachelor of science in
pharmacy and including one year of work in certain subjects in the College
of Science, Literature, and the Arts, or other colleges of equal standing.
This was formerly the optional four-year course. It has become the obliga
tory minimum degree course by action of the university regents at their
April, 1926, meeting. Graduate work in pharmacy, leading to the Master's
and Doctor's degrees, respectively, is now under the direction of the Grad
uate School. The graduate work is open to graduates of the four-year
course of this or other colleges of pharmacy of similar standing who have
the degree bachelor of science in pharmacy and who have shown exceptional
scholarship and capacity in the undergraduate course and posseSs unques
tioned ability to carryon independent or research work.

THE PRESENT REGULAR COURSE

This course extends over a period of four full university years. The
curriculum is described in the following pages, but its division among the
four years may be changed as necessity may warrant. All courses begin
only with the fall or first quarter. It is likely that soon the regular course
will be increased to five years.

OUTLINE OF THE REGULAR FOUR-YEAR COURSE

(Subj ect to change)

FIRST YEAR

This year includes a minimum total of 45 quarter credits among which
must be a minimum of 9 or 10 of rhetoric, 10 or 12 of modern language, 10
of college physics or zoology. The 16 or 13 additional credits are electives.
Students may complete this first year at the College of Science, Literature,
and the Arts at the University, or at any junior college, or at any academic
college of equal standing, in which case they will be admitted to the second
year of the four-year course; or they may complete the 45 academic credits
at the University by carrying them concurrently during the first two years
with some of the technical pharmaceutical subjects. The first choice is
recommended. If the student chooses to carry academic and professional
work concurrently, the outline of the first two years would be as follows:

FIRST YEAR--COMBINED

First Quarter Second Quarter
General Chemistry General Chemistry
Pharmac. Chemistry, Pharmac. Chemistry,

Didactic Didactic
Rhetoric' (3 cred.) Rhetoric' (3 cred.)
Modern Languaget (4 or 5 Modern Languaget (4 or 5

cred.) cred.)
Military Drill Military Drill
Preventive Medicine (2 cred.)

• Total of only 9 credits required.
t Total of only 10 credits required.

Third Quarter
Qualitative Chemistry
Pharmac. Chemi~try,

Didactic
Rhetoric' (3 cred.)
Modern Languaget (4 or 5

cred.)
Military Drill
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SECOKD YEAR-COMBIKED

First Quarter
Physics or Zoology*

(4 or 5 cred.)
Academic electivest
Botany
Pharmacy
Pharmacognosy
Military Drill

First Quarter
Botany
General Chemistry
Military Training
Pharmacy
Pharmac. Chemistry,

Didactic
Pharmacognosy

Sccoud Quarter
Physics or Zoology*

(4 or 5 cred.)
Academic electivest
Botany
Pharmacy
Pharmacognosy
:Vlilitary Drill

SECOXD YEAR

Secolld Quarter
Botany
General Chemistry
JIiJitary Training
Pharmacy
Pharmac. Chemistry,

Didactic
Pha rmacognosy

Third Qllarter
Physics or Zoology*

(4 or 5 cred.)
Academic electivest
Botany
Pharmacy
Pharmacognosy
~ilitary Drill

Third Qllarter
Botany
Qualitative Chemistry
~Iilitary Training
Pharmacy
Pharmac. Chemistry,

Didactic
Pharmacognosy

THIRD YEAR

The third and fourth year curricula are the same for all students, as
follows:

First Quarter
Materia Medica
Pharmacognosy
Organic Chemistry
Operative Pharmacy

First Quarter
Dispensing
U. S. P. Assay
Bacteriology
Drug and Food Analysis
Dispensary Practice

Secolld Quarter
l\lateria l\ledica
Pharmacognosy
Pharmac. Chemistry,

Practical
U. S. P. Testing
Organic Chemistry

FOCRTH YEAR

Second Quarter
Dispensing
C. S. P. Assay
Drug and Food Analysis
Dispensary Practice
Law and Ethics

Third Quarter
:.\fateria Medica
Pha rmacognosy
Therapeutics
Pharmac. Chemistry,

Practical
Physiolog)'

Third Quarter
Dispensing
C. S. P. Assay
:\Iineralogy and Crystallog.
Drug and Food Analysis
Organic Pharmacy
Dispensary Practice

CREDIT \,ALUE

The credit values of courses were changed September, 1918. Now a
credit value covers one period of lecture or recitation, or two, and in some
laboratory subjects three. periods of laboratory work per week per quarter.
The numbers expressing the credit value of courses are now fifty per cent
greater than formerly, when the college was on the semester basis.

* Total of only lO credits of either required.
t Sufficient to make a total of 4S credits.



DESCRIPTION OF COURSES

STATEMENT OF COURSES

Following each course is a statement, in parentheses, of credits, classes
()f students eligible, prerequisites, days of week, class hours, and location
()f class. Thus (3 cred.; jr., sr., grad.; prereq. 3-4; MTW II) means that
the course carries three credits, is open to juniors, seniors, and graduates,
demands Course 3-4 as a prerequisite, and meets on Monday, Tuesday, and
Wednesday, at the second hour.

BACTERIOLOGY AND IMMUNOLOGY

Professors Winford P. Larson, ~1.D., Robert G. Green, M.A., M.D., Ar
thur T. Henrici, M.D.; Associate Professors H. Orin Halvorson, Ch.E.,
Ph.D.; Instructors Beryl S. Green, M.A., Charles E. Skinner, Ph.D.

51f,w,s,su. General Bacteriology. Lecture and laboratory course. The prin
ciples and technique of general bacteriology. Studies in the morpho
logic and biologic characters of the common bacteria. Preparation of
culture media. Disinfectants and disinfection. Bacteriology of water
and food products. (5 cred.; sr.; prereq. 1 yr. bioI., 1 yr. chern.)
Dr. R. G. Green, Dr. Henrici.

BOOK RESEARCH AND SEMINAR WORK

Throughout the year students are required to do book research and
seminar work in the pharmaceutical library during certain hours released
for the purpose from the pharmaceutical laboratory and other periods. Be
ginning with the coming year it' is proposed to provide regularly in the
college schedule one two-hour period a week for library and seminar work
during the second quarter of the graduating year. A room has been re
served for this purpose in the Pharmacy Building.

BOTANY

Professors Carl O. Rosendahl, Ph.D., Chairman; \Villiam S. Cooper, Ph.D.,
Josephine E. Tilden, M.S.; Associate Professors George O. Burr,
Ph.D., Frederic K. Butters, Ph.D.; Assistant Professors Ned L. Huff,
M.A., Alan E. Treloar, Ph.D.; Instructors ~lartin L. Grant, M.A.,
Ethel M. Mygrant, M.S.; Teaching Assistants Joseph A. Beber, M.S.,
Murray F. Buell, M.A., Rexford F. Dauhenmire. M.S., Thomas T.
Earle, B.S., John W. Fertig, B.A., Borghild Gunstad, Ph.D., Etlar L.
Nielsen, B.S., Robert E. Oltman, B.A., Paul J. Philson, B.A.; Techni
cian Esther H. Wilson.

17f,18w,19s. General Botany. Study of the external form and internal
structure of the various organs of flowering plants; special study of
the flower and the outline of the classification of flowering plants, etc.
(9 qtr. cred.; fr.; no prereq.) Mr. Butters and assistants.
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Botany 1, 5, and 7 in the College of Science, Literature, and the Arts
may be substituted for Courses 17, 18, and 19, respectively.

CHEMISTRY: INORGANIC

Professor M. Cannon Sneed, Ph.D., Chief; Associate Professor Lillian
Cohen, Ph.D.

14f-15w. Inorganic Chemistry. A study of the general laws of chemistry
and of the non-metals and their compounds. (10 cred.; fr.; no prereq.)
Miss Cohen.

16s. Qualitative Chemical Analysis. Laboratory work in systematic quali
tative analysis with lectures on solution, ionization, chemical and phys
ical equilibrium, oxidation and reduction, and other subjects pertinent to
qualitative analysis. (5 cred.; fr.; prereq. 7.) Miss Cohen.

CHEMISTRY: ORGANIC

Professor Lee 1. Smith, Ph.D., Chief; Professor Emeritus George B.
Frankforter, Ph.D.; Assistant Professors C. Frederick Koelsch, Ph.D.,
Walter M. Lauer, Ph.D.; Instructors. , ' " .. '" , .

If-2w. Elementary Organic Chemistry. (Pre-med., pre-dent., pharmacists.)
A discussion of the important classes of organic compounds, both
aliphatic and aromatic. The laboratory work includes the preparation
of typical substances. (4 credo per qtr.; prereq. Inorg. Chern. 11.)

lw-2s. Elementary Organic Chemistry. (Pre-med., pre-dent., pharmacists.)
A discussion of the important classes of organic compounds, both ali
phatic and aromatic. The laboratory work includes the preparation of
typical substances. (4 credo per qtr.; prereq. Inorg. Chern. 11.) Mr.
Koelsch.

CLINICAL MICROSCOPY

Professor ; Instructor .

Is. Clinical Chemistry and Microscopy. Includes (a) the microscopic study
of the urine, its color, sediments, and finer chemical tests and (b) the
microscopic study of urine sediments, blood, pus, epithelial cells, casts,
etc. Optional. (l cred.; sr.; no prereq.)

DISPENSARY PRESCRIPTION PRACTICE

Instructor Hallie Bruce, Phm.G.; Assistants Ralph Nelson, Phm.C., Albert
Skarpness, B.S., Edna Steeves, Phm.G.

1f,w.s. Dispensary Prescription Practice. The prescription dispensing for
the Out-Patient Department of the University of Minnesota Hospitals
is in charge of the College of Pharmacy. The senior students do the
prescription work under competent direction. (3 cred.; sr.; prereq.
Pharm. 5.) Miss Bruce and assistants.
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FIRST AID TO THE INJURED

Lecturer Charles N. McCloud, Phm.D., M.D., and assistant.

Is. Emergency Cases. A series of lectures and demonstrations designed
to qualify the pharmacists to administer upon emergency cases before
the arrival of the physician. (l cred.; no prereq.) Dr. McCloud.

MATERIA MEDICA

Professor Frederick]. Wulling, D.Sc.; Associate Professor Earl B. Fisch
er, B.S.; Inst~uctor Charles E. Smyithe, and assistants.

If,w,s. Inorganic Materia Medica. This course runs concurrently and in
close relationship with Pharmacy 8 and 11, and includes chiefly the
medical properties and doses of inorganic official bodies. (3 cred.; fr.;
no prereq.) Me Wulling and assistants.

2f,w,s. Organic Materia Medica. The identity, sources, botanical origins.
families, constituents, preparations and doses of the U. S. P., and of
some unofficial vegetable drugs are studied in this course. (6 credo ~

fr.; no prereq.) Mr. Fischer, Mr. Smyithe, and assistants.

MILITARY SCIENCE AND TACTICS

Professor Lloyd R Fredendall, Lieutenant Colonel, Infantry; Assistant
Professors Adam E. Potts, Major, Coast Artillery Corps, Theron G.
Methven, Major, Infantry, Charles H. Jones, Major, Infantry, William
A. Ellis, Captain, Infantry, Hammond D. Birks, Captain, Infantry,
Russell Skinner, Captain, Infantry, Murray T. Davenport, Captain, In
fantry, Emil Krause, Captain, Infantry, Richard A. Ericson, 1st Lieuten
ant, Coast Artillery Corps, Vincent ]. Conrad, 1st Lieutenant, In
fantry, Hewitt W. Richmond, 1st Lieutenant, Coast Artillery Corps,
Charles B. Brown, 1st Lieutenant, Signal Corps; Instructors Harry E.
Strider, Master Sergeant, Signal Corps, Aubrey R Dunkum, Technical
Sergeant, Coast Artillery Corps, Roy Cunningham, Staff Sergeant,
Infantry, John E. Seay, Staff Sergeant. Infantry, Ernest R Mylke,
Staff Sergeant, Coast Artillery Corps, Clayton A. Peterson, Sergeant,
Infantry, Arley V. Buckner, Sergeant, Infantry.

If-2w-3s. First Year Basic Course RO.T.e. Infantry. Practical instruc
tion in schools of soldier, squad, platoon, company and battalion, cere
monies, rifle marksmanship, military discipline, courtesies and customs
of service, orientation, national defense and RO.T.e., obligations of
citizenship, current international situation, military organization, mili
tary history.

4f-5w-6s. Second Year Basic Course RO.T.e. Infantry. Practical and'
theoretical instruction in school of company and battalion, scouting and
patroling, musketry, automatic rifle, combat principles, characteristics of
infantry weapons, military history, and map reading.
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.5lf-52w-53s. First Year Advanced Course, RO.T.e. Infantry. Aerial pho
tograph interpretation, leadership in close order drill and ceremonies,
instructional methods, technique of in fantry weapons (machine guns,
37-millimeter gun, 3-inch trench mortar, pistol), combat principles,
including estimate of the situation, combat orders, marches, tactical
use of auxiliary weapons, field fortification.

54f-55w-56s. Second Year Advanced Course, RO.T.e. Infantry. Military
history and policy, military law, company administration and supply,
leadership an:! instructional method in close order drill and classroom,
combat training to include tanks, mechanization, defense against air
craft and chemical warfare, combat intelligence.

PHARMACY

Professors Frederick ]. Wulling, D.Sc.; Gustav Bachman, Phm.D., Phm.M.,
Charles H. Rogers, D.Sc. in Phm.; Instructors Rugnar Almin, Phm.e.,
Hallie Bruce, Phm.G., George Crossen, B.S. in Phm., Charles V. Netz,
Phm.e., M.S.

1f. History of Pharmacy. This course embraces the study of the history
of pharmacy, including the U. S. Pharmacopoeia through all of its re
visions and the literature of pharmacy. (}4 credit.; fr., soph.; no pre
req.) Mr. Wulling, Mr. Rogers.

2f. Pharmacopoeial and K ational Formulary Preparations. This course
includes the study and preparation of the active constituents of many
vegetable drugs, scale salts of iron, plasters, soaps, oleoresins, collodions,
effervescing salts, etc. (6!/' creel.; jr.; prereq. 4f, 6w, 8s.) Mr. Bach
man, Mr. Almin, 1fr. Crossen.

3f. Metrology. A critical study of weights anel measures and balances;
specific gravity, specific volume; allegation, etc. (4Yz cred.; soph.; no
prereq.) Mr. Rogers, Mr. Netz.

5w. The Physics of Pharmacy. This course covers a review and more ex
tended elucidation of such divisions of physics as apply to pharmaceu
tical processes. (4Yz cred.; jr.; prereq. 3.) Mr. Rogers, Mr. Netz.

7w,s. Pharmaceutical Prucesses. A study of the various laboratory processes
employed in pharmaceutical manufacture. (5 cred.; soph.; prereq. 5.)
~fr. Rogers, Mr. Netz.

2w,s. Pharmacopoeial Preparations. This course includes the study and
preparation of official bodies for which the Pharmacopoeia gives formu
lae anel processes. (7Yz creel.; soph.; prereq. 7.) Mr. Rogers, Mr.
N etz, anel assistants.

4f,w,s. Pharmacy Quiz. A thoro review of the work covered in Courses
3f, 5w, 7s, and 2s. (4Yz cred.; soph.; prereq. 3, 5, 7, 2.) Mr. Rogers,
Mr. Netz.

~w.s. Identification of Inorganic U. S. P. Preparations. The study of the
appearance and physical properties of inorganic official preparations.
(2 cred.; soph.; prereq. 2.) Mr. Rogers, Mr. Netz.
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9f. Pharmaceutical Chemical Philosophy. This course treats of the prin
ciples underlying chemistry and elucidates chemical facts and phenomena
in their pharmaceutical aspects. (3 cred.; fr., soph.; no prereq.) Mr.
Wulling. .

11w. The Pharmaceutical Chemistry of the Non-Metals. A study of the
description, properties, pharmacy, and manufacture of the non-metals.
used in pharmacy, including their U. S. P. preparations. (3 cred.; fr .•
soph.; prereq. 9.) Mr. Wulling.

8s. U. S. P. Inorganic Salts. Especial reference to sources, description,
properties, and manufacture. (3 cred.; fr., soph.; prereq. 9.) Mr.
Wulling, Mr. Almin.

13s. Classification of Pharmaceutical Organic Compounds. A preparation
for Pharmacy 15. (1j/, cred.; ir., sr.; prereq. Chem. 1£ and 2w.) Mr.
Wulling, Mr. Rogers.

15f,w,s. Pharmaceutical Organic Compounds and Their Preparations. In
cludes the critical study of cellulin and its derivatives, destructive dis
tillation products, starches, sugars, fermentation products, organic acids,
fixed oils and fats, volatile oils, waxes and animal fats, alkaloids,
glucocides, animal drugs and products, etc. (9 cred.; ir., sr.; prereq.
13, Chem. 1f and 2w.) Mr. Rogers.

17w. Pharmacopoeial Qualitative Analysis. A critical study of the identity.
purity, limit, and percentages tests of the Pharmacopoeia and their
application either wholly or in part to practically every official organic
and inorganic salt and compound. (5 y.; cred.; j r.; prereq. 11wand
Chem. 16s.) Mr. Bachman, Mr. Almin, Mr. Crossen.

18w,s. Pharmacopoeial Quantitative Analysis. This course includes the
gravimetric, volumetric, and gasometric determinations of the U. S.
Pharmacopoeia, but not Pharmaceutical Assay (12w). (15 cred.; sr.;
prereq. 17w.) Mr. Bachman, Mr. Almin, Mr. Crossen.

19f,w,s. Prescription Incompatibility. Therapeutic, pharmaceutical, and
chemical incompatibility is taken up in lecture and recitation work pre
liminary to Course 21. (2 cred.; sr.; prereq. 17w.) Mr. Bachman,
Mr. Almin, Mr. Crossen.

21£,w,s. Prescription Dispensing. This course runs concurrently and in co
operation with Dispensary Prescription Practice H,w,s, and includes.
the critical study of the prescription and practical work in dispensing
a wide range of prescriptions taken from actual medical practice. (13
cred.; sr.; prereq. 17w.) Mr. Bachman, Mr. Almin, Miss Bruce, Mr.
Crossen, Mr. Nelson, Mr. Skarpness. Miss Steeves.

8aw,s. Manufacture of Pharmaceutical Inorganic Salts. The preparation
of upwards of forty pharmaceutical salts included in this course. (6
cred.; ir., sr.; prereq. 8s, Chem. 16s.) Mr. Rogers, Mr. Netz, and
assistants.

10f. National Formulary. This lecture and laboratory course includes a
partial study of the National Formulary and the making of a number
of its more important preparations. (1j/, cred.; ir., sr.; prereq. 8a, IS.)
Mr. Bachman, Mr. Almin, Mr. Crossen.
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12s. Pharmaceutical Assay. The quantitative determination of alkaloidal
and other active constituents of a number of the potent U. S. P. organic
drug~ and preparations. (2 cred.; sr.; prereq. 17w.) Mr. Bachman,
Mr. Almin, Mr. Crossen.

14s. Synthetic Remedies. The study of the pharmaceutical chemistry of
synthetic chemicals in medical use. (1 cred.; jr., sr.; prereq. 15f,w,s.)
~lr. Rogers.

16w. Homeopathic Pharmacy. Exposition of principles underlying the
preparation of homeopathic remedies, including some laboratory work.
(l cred.; jr.; no prereq.) Mr. Wulling, Mr. Bachman. Optional.

25w,s. Identification of U. S. P. Salts. The study of the physical identity
of the more important official inorganic and organic salts. (2 cred.;
jr., sr.; prereq. 8a, 15.) Mr. Bachman, Mr. Almin, Mr. Crossen.

20s..Microchemistry. \Vork in the microchemistry of pharmacy is included
in the work of a number of other courses, but will soon be offered as
a separate course. (No cred.; no prereq.)

27f. Mathematics of Pharmacy. While students are required to have a
preparation in arithmetic, algebra, and geometry, before entering, they
receive frequent drills throughout the year. Examinations in the sub
ject are required. (I cred.; fr., jr.; prereq. 3.) Mr. Wulling. Mr.
Bachman, Mr. Rogers, Miss Bruce.

29f,w,s. Drug and Food Analysis. A course designed to prepare students
for commercial pharmaceutical analytical work. (24 cred.; sr.; prereq.
Chern. If and 2w.) Mr. Rogers, Mr. Netz. and assistants.

.5H,w. Metrology, Elementary. For nurses. (I cred.; fr., jr.; no prereq.)
Mr. Wulling.

PHARMACEUTICAL AND BUSINESS LAW

Professor Frederick ]. Wulling, D.Sc.

Is. Law of Pharmacists. The lectures introduce the subjects of contracts,
agency, commercial paper, insurance, etc., in their application to the
practice of pharmacy, and discuss the liability of retail pharmacists.
(2 cred.; sr.; no prereq.) Mr. Wulling.

2s. Minnesota Pharmacy Laws. Statute laws of ~linnesota affecting prac
tice of pharmacy. Lectures by special lecturers experienced in the
application and operation of pharmacy laws. (YJ cred.; sr.; no prereq.)

PHARMACEUTICAL MINERALOGY AND CRYSTALLOGRAPHY

Professor .

Is. Mineralogy. A study of the occurrence and properties of minerals of
pharmaceutical importance; ores of metals used in pharmacy; non
metallic minerals and mineral waters in their mineralogic and geologic
relation. (I cred.; sr., grad.; no prereq.)

2s. Crystallography. A survey of form and more evident physical char
acters as a basis for practice in sight recognition of economic minerals
and their distinction from common rocks. (1 cred.; sr., grad.; pre
req. 1.)



DESCRIPTION OF COURSES

PHARMACOGNOSY

17

Associate Professor Earl B. Fischer, B.S.; Instructor Charles E. Smyithe;
Assistant Ralph F. Voigt, B.S. in Phm.

1£. Medicinal Plant Study and Drug Preparations. The principles under
lying the preparation of plant drugs, including the study of plants cul
tivated in the medicinal plant garden, and herbarium work. (1 cred.;
soph.; no prereq.) Mr. Fischer, Mr. Smyithe, Mr. Voigt.

2w.s. The Pharmacognosy of the Thallophytes and Archegoniates. In this
course some of the drugs and economic products obtained from the
thallophytes and archegoniates are studied. (S cred.; soph.; prereq. If.)
Mr. Fischer, Mr. Smyithe, Mr. Voigt.

Jf. Drug Collection and Preparation. Scientific methods of drug collection
and preparation of about fifty drugs from plants grown in the medicinal
plant garden. (3 cred.; ir.; prereq. If.) Mr. Fischer, Mr. Smyithe,
Mr. Voigt.

4s,w. Pharmaco-Histology and Pharmacognosy of the Angiosperms. In
cludes micrometry and the detailed study of the inner structure of parts
of the higher plants as illustrated by the study of the whole and pow
dered vegetable and animal drugs, and their adulterants. 00 cred.;
ir.; prereq. 2w,s, 3f, Bot. 17f, l8w.) Mr. Fischer, Mr. Smyithe, Mr.
Voigt.

5s. Field Work. The classes are taken on field searches for native medi
cinal plants. The study of the distinguishing characteristics of certain
orders, families. and genera of medicinal plants is included in this work.
(2 cred.; ir.; prereq. 4w.) Mr. Fischer.

DW. Physiological Drug Assay. Optional. The pharmacopoeial and the
more important unofficial methods of biologic assay of drugs and their
preparations are studied. (3 cred.; sr.; prereq. 4s.w.) Mr. Fischer.

7w,s. Advanced Pharmacognosy. Designed to give students a working
knowledge of the use of the more important microscopical accessories
in advanced pharmacognostic work. (3 cred.; sr.; prereq. 4s,w.) Mr.
Fischer.

PHYSICAL EDUCATION FOR MEN

Professor and Director of Athletics Frank G. McCormick, B.A., LL.B.

The Department of Physical Education of the College of Science. Lit
erature, and the Arts offers courses available to students in Pharmacy who
have the time to take them. The courses are elective without credit, not
mandatory, except that a special lecture on sex hygiene is given some time
during the first ten days of the fall quarter, attendance upon which is re
quired of all entering pharmacy students.

For full information about the department, see the bulletin of Science,
Literature, and the Arts.
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PHYSICAL EDlTCATION FOR WOMEN

Major Adviser Professor]. Anna Norris, M.D.

The Department of Physical Education of the College of Science,
Literature, and the Arts offers courses available to students in Pharmacy
who have the time to take them. The courses are elective without credit,
not mandatory.

For full information about the department, see the bulletin of Science,
Literature, and the Arts.

PHYSIOLOGY

Professors Elias P. Lyon, Ph.D., M.D., LL.D., Frederick H. Scott, Ph.D.,
M.B.. D.Sc., Jesse F. McClendon, Ph.D.; Associate Professors Esther
M. Greisheimer, Ph.D., M.D., Karl W. Stenstrom, Ph.D.; Assistant
Professors Allan Hemingway, Ph.D., Joseph T. King, Ph.D., M.D.;
Instructors Jesse W. Cavett, Ph.D., Dean A. Collins, Ph.D., M.D.

4f ,W.s.su. Human Physiology. Lectures and demonstrations. (4 qtr. cred.;
S.L.A., H.E.. pharmacy students and others; prereq. elem. zoo!. and
chem.) Dr. Lyon, Dr. King, Dr. Collins, and others.

57f,su. Physiologic Chemistry. (4 qtr. cred.; dent. stud. and others; prereq.
org. chem.) Dr. Cavett and others.

For other courses, see Medical School bulletin.

POLITICAL SCIENCE

Professors Harold S. Quigley, Ph.D., Chairman; Oliver P. Field. 1LA.,
LL.B., S.].D.

63s. Functions of Government. The services of modern government: law
enforcement, the regulation of business and agriculture, government
and the professions, education, public welfare, highways, public works,
health, conservation of natural resources, problems of personnel and
finance; the place of the expert in government. (3 credits; no prereq.)
Mr. Field.

PREVENTIVE MEDICINE

Professor Harold S. Diehl, M.A., M.D.; Instructor Robert G. Hinckley,
B.S., M.D.

3f,w,s. Personal Hygiene and Elementary Sanitation. Elementary principles.
of normal body function; predisposing and actual causes of disease;
ways in which disease may be avoided. (2 cred.; fresh., soph.; no pre
req.) Dr. Hinckley.

THERAPEUTICS AND TOXICOLOGY

Associate Professor Edward D. Brown, Phm.D., M.D.

2s. Therapeutics and Toxicology. Drugs are studied in groups as governed
by their medicinal and toxic properties. Remedial measures other than
those depending upon drugs are fully considered. Poisonous action
and doses of drugs also receive consideration. (3 cred.; jr.; prereq.•
Pharmacognosy 5, Mat. Med. 1.) Dr. Brown.
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UNIVERSITY CALENDAR
1933-34

1933
September
October
October

November

November

November

December
December

1934
January

January

February

February

March
March

April

April

May

"May

June
June
June
June

July
July
September

25-0ctober 4
2 Monday

12 Thursday

9 Thursday

18 Saturday

23 Thursday

21 Thursday
23 Saturday

8 Monday

18 Thursday

8 Thursday

22 Thursday

22 Thursday
24 Saturday

2 Monday

12 Thursday

7 Monday

21 Monday

16 Saturday
18 Monday
20 Wednesday
28 Thursday

26 Thursday
30 Monday

1 Saturday

Registration of graduate students
Fall quarter classes begin, 8 :30* a.m.
Examinations in German and French for

candidates for advanced degrees
Last day for filing theses of candidates

for the Ph.D. degree for the fall
quarter

Last day for filing subject-matter of
Master's thesis for the spring quarter

Last day for filing theses of candidates
for Master's degrees for the fall
quarter

Commencement Convocation
Fall quarter ends, Christmas vacation

begins, 6 :00 p.m.

Christmas vacation ends, winter quarter
begins, 8 :30* a.m.

Examinations in German and French for
candidates for advanced degrees

Last day for filing theses of candidates
for the Ph.D. degree for the winter
quarter

Last day for filing theses of candidates
for Master's degrees for the winter
quarter

Commencement Convocation
Winter quarter ends, spring vacation be

gins, 6 :00 p.m.
Spring vacation ends, spring quarter be

gins, 8 :30* a.m.
Examinations in German and French for

candidates for advanced degrees
Last day for filing theses of candidates

for the Ph.D. degree in June
Last day for filing theses of candidates

for Master's degrees in June
Spring quarter closes
Sixty-second annual commencement
Summer quarter, first term begins
Last day for filing theses of candidates

for advanced degrees for first term of
summer quarter

Commencement Convocation
Summer quarter, second term begins
Summer quarter, second term closes

'* First hour classes begin at 8: 15 at University Farm.
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THE GRADUATE SCHOOL

ORGANIZATIO~

The Graduate School has exclusive control of all graduate work car
ried on in the University. The graduate faculty is composed of those
properly approved and qualified to offer courses carrying graduate credit.
It determines the general educational policy of the Graduate School, and
recommends candidates for degrees. The administration of the Graduate
School is committed to the dean and an executive committee of seven
members. They are assisted by group committees representing allied lines
of work grouped together for administrative purposes. The groups are as
follows:

a. Social Sciences and Law
b. Physical Sciences, Mathematics, and Engineering
c. Biological Sciences
d. Philosophy, Psychology, and Education
e. Language and Literature
f. Medicine
g. Agriculture

ADMISSION

Any graduate holding a Bachelor's degree or its equivalent from a
reputable college or university who has made a satisfactory record in his
college course or who has shown special aptitude in some field of study
will be admitted to the Graduate School, and may register for such grad
uate work as he may be found prepared to enter upon.

All inquiries concerning admission to the Graduate School should be
addressed to the dean. The student should obtain and fill out an applica
tion for admission before presenting himself for registration and accom
pany this with an official transcript of his college record.

If the rating of the institution from which he received his first degree
is such that he will need additional work before beginning graduate work
at the University of Minnesota, he is advised to enter one of the under
graduate colleges of the University and obtain the preliminary training and
an acceptable Bachelor's degree.

College graduates who simply desire to take additional work of under
graduate grade without a view to preparation for an advanced degree should
register as unclassed students in the college giving the work.

Advanced standing may be granted for work done in other approved
graduate schools. Credits for advanced courses earned while the student
is registered in an undergraduate college, even if in excess of the credits
required for the baccalaureate degree, cannot be transferred to the Graduate
School. In exceptional cases, with permission of the dean of the under
graduate college concerned and of the dean of the Graduate School, under
graduates lacking not more than 6 quarter credits may be permitted to
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register also in the Graduate School for partial credit. Na transfer of
graduate credits will modify the minimum requirements of one academic
year in residence as a graduate student In this University for those who
are candidates for an advanced degree.

REGISTRATION

Full directions concerning registration will be found in a booklet issued
by the registrar's office for the informattion of new students. The essential
document is an official transcript of the student's college record.

FEES

Tuition fee for residents (txcept for clinical medicine) per quarter ..
Tuition fee for non-residents per quarter .
Tuition per credit hour for students carrying tess than full work

Residents .
Non-residents .

Tuition fee for graduate study in absentia for the professional engi·
neer degrees (to be paid but once for each degt'ee) .

Incidental fee .
Matriculation deposit (first quarter in residence) .
Special deposit for Chemistry laboratory .
Graduation fee .

$20.00
30.00

l.i 5
2.50

60.00
6.00
3.00
5.00

10.00

Registration in the Graduate School includes the making out of the
program which must be approved by a departmental adviser and the dean.

Fees must be paid not later than one week following the approval of
the registration by the dean of the Graduate School in order to avoid a
$2 penalty fee.

All the fees above mentioned apply to the regular session. For the
summer quarter fees, see special bulletin.

FELLOWSHIPS AND SCHOLARSHIPS

Four graduate fellowships have been established by the late Thomas
H. Shevlin, of Minneapolis. These are awarded one each in the College
of Agriculture, Forestry, and Home Economics, the School of Chemistry,
the Medical School, and the College of Science, Literature, and the Arts.
Each fellowship yields $500 per annum. They are awarded annually. Can
didates for these fellowships should file their applications before March I
with the dean of the Graduate School.

Shevlin fellows will devote their entire time to the graduate work for
which they are registered, and may not engage in private tutoring or be
required to render any service to the University.

CALEB DORR RESEARCH FELLOWSHIP IN AGRICULTURE,
FORESTRY, AND HOME ECONOMICS

By request of the late Caleb Dorr, of Minneapolis, the income from
twenty thousand dollars is available for graduate fellowships in the De
partment of Agriculture of the University of Minnesota. Usually three

L.- _
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fellowships of $500 each will be awarded each year. The holders of these
fellowships are exempt from all tuition fees. The basis of the award is
scholarship and the prospect and promise of productive research.

Caleb Dorr fellows will devote their entire time during the academic
year (nine months) to the graduate work for which they are registered
and may not engage in private tutoring or be required to render any service
to the University.

Candidates for these fellowships should file their applications before
March 1 with the dean of the Graduate School. Application blanks may
be secured from the dean of the Graduate School or from the dean of the
College of Agriculture, Forestry, and Home Economics.

THE DUPONT FELLOWSHIP IN CHEMISTRY

This fellowship, established by E. I. duPont de Nemours and Com
pany, yields $750 annually. The holder devotes his entire time to graduate
study and is not required to render any service to the University.

THE ALBERT HOWARD SCHOLARSHIP

This scholarship, founded by Mr. James T. Howard, yields $240 an
nually. The holder is expected to do graduate work in liberal arts.

THE CLASS OF 1890 FELLOWSHIP

On the twenty-fifth anniversary of its graduation the class of 1890
founded a fellowship yielding $200 and exemption from tuition. This fel
lowship is open to graduates of the Colleges of Science, Literature. and
the Arts, and Engineering and Architecture desiring to pLUsue advanced
work. Applications should be filed with the dean of the Graduate School
before March 1.

CLARA UELAND FELLOWSHIP

The income from $11,191.67 is awarded annually to a recent woman
graduate of any acceptable college or university for graduate study of
problems of government and citizenship. Recipient is exempt from tuition
fees.

HONORARY FELLOWSHIPS FOR VISITING SCHOLARS

Professors or other eminent scholars from other institutions, who may
desire temporarily the privileges of the library, research facilities, and
seminars in the University, and who are not candidates for a degree, may
upon recommendation of the dean of the Graduate School and the approval
of the president of the University be appointed as honorary fellows without
stipend.

Honorary fellows shall not be required to pay any fees except to cover
the cost of unusually expensive supplies' or equipment.

DEPARTMENTAL SCHOLARSHIPS

Besides the above stipends there are numerous assistantships with vary
ing stipends assigned to various departments, and exemption from tuition



6 THE GRADUATE SCHOOL

and fees in the Graduate School. The amount of graduate work that can
be carried is proportioned to the service burden of the assistantships.

Inquiries and requests for application blanks may be addressed to the
dean of the Graduate School, or to the head of the department in question.

GRADUATE WORK IN THE SUMMER QUARTER

\Vork of graduate character done in the summer quarter of the Uni
versity of Minnesota may be counted for residence credit for advanced
degrees. In exceptional cases, the course work for the Master's degree
may be completed in four summer terms of six weeks each, or in three
full summer quarters. In the first case, the candidate may be permitted to
carry in absentia thesis work to complete the equivalent of three quarters.
Students working for the Master's degree in summer terms or quarters must
file the subjects of their theses before the completion of the first half of the
required work. Theses of summer quarter students must be completed at
least four weeks before the end of the session in which they take the degree.

An increasing amount of graduate work in fields of interest to high
school teachers is being offered in the summer quarter. The courses for
any session may be found in the bulletin of the summer quarter.

Students who desire graduate credit for work in the summer must
register through the office of the Graduate School.

GRADUATE WORK IN MEDICINE

Graduate work in the laboratory departments and in the clinical branches
leading to advanced degrees is offered by the University of Minnesota.
This work is under the direction of the Graduate School, and candidates
for admission and degrees must meet the requirements of the Graduate
School as outlined in the preceding pages. The work is offered by mem
bers of the medical faculty in Minneapolis and by members of the graduate
faculty on the Mayo Foundation at Rochester, Minnesota, where part or
all the residence work may be done. Several teaching fellowships sup
ported by the University and others on the Mayo Foundation are open to
qualified students pursuing graduate work in clinical medicine or in the
laboratory branches. A special bulletin on graduate work' in medicine is
published and may be obtained from the registrar.

GRADUATE WORK BY UNDERGRADUATES

1. No graduate credit allowed for any courses taken without previous
arrangement by petition with the Graduate School.

2. No residence credit is possible for courses taken by undergraduates
who lack more than 6 quarter credits toward the Bachelor's degree.

3. If not more than 9 quarter credits of undergraduate credit are lack
ing, petition may be filed to carry a limited amount of graduate work (ap
proved courses above 100) for graduate course credit, such courses not to
be applied toward an undergraduate degree.

4. \Vith permission of the dean of the undergraduate college concerned,
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undergraduates lacking not more than 6
to register also in the Graduate School.
tional cases only.

quarter credits may be permitted
This will he permitted in excep-

GRADCATE WORK IN LAW

Under certain properly approved conditions graduate students may offer
courses in law as a minor for an advanced degree when their major work
is in the Department of Political Science or Economics.

A course leading to the degree of master of laws may be taken under
the direction of the Graduate School of the University. Candidates must
have completed two years of college work. and the work required for the
first law degree in a school which is a member of the Associati'lIl of Amer
ican Law Schools. No specific course of study is required, but the course
elected must be approved by an adviser. Subjects in the curriculum of the
Law School not counted towards the first degree may be elected and addi
tional work in subjects already studied. The candidate m:Jy also elect
studies in the social sciences in the College of Science. Literature, and the
Arts, and in the School of Business Administration. The candidate must
complete eight year hours of classroom work and prepare a thesis that will
be accepted for publication in the Minllcsota Law Rcc,icw. The course may
be shaped to secure a more extensive survey of the law and relatd subjects,
or to give a more thoro training in some special branch.

GRADUATE MEDICAL SOCIAL WORK

A course in medical social work leading to the degree of master of
arts in sociology may be taken under the direction of the Graduate School
of the University. Candidates must hold a Bachelor's degree from a
reputable college or university. Students who have not had adequate prepa
ration in their chosen field will require more than one year to attain the
:Master's degree. For prerequisites, see page 126. Graduate students hold
ing Bachelor's degrees will find it practically necessary to have taken these
courses, or take them here. The courses elected within the major subject
of sociology and social work must be approved by the adviser, as must the
choice of a minor, such as Public Health and Preventive Medicine, Psy
chology, or Child Welfare. The student must prepare a thesis which will
fulfill the Graduate School requirements hereinafter set forth. The field
work courses, which are a necessary part of the preparation for a Master's
degree in this field, will be given in the Minneapolis General Hospital, and
the University Hospital, Minneapolis, the \Vilder Dispensary. St. Paul, and
the Mayo Clinic, Rochester, Minn. The Mayo Foundation offers several
fellowships to qualified students who have completed one quarter of satis
factory work at the University.

MASTER OF SCIENCE IN PSYCHOMETRICS

The degree of master of science in psychometrics is awarded to candi
dates who complete a special curriculum in the technique of psychological
examining. This curriculum, while conforming to the general require-
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ments for the Master's degree, provides for the distribution of work, with
certain options, among courses in the Departments of Psychology, Educa
tional Psychology, Sociology, and Child Welfare. One or more advisers
will be designated in each of these departments to direct the work of candi
dates for this degree. These advisers should be consulted with reference to
the details of the curriculum and the opportunities it offers to the student
who proposes to become a psychological examiner in schools, personnel work,
courts, welfare work, etc.

REQUIREMENTS FOR THE MASTER'S DEGREE

The degree of master of arts is, in general, conferred for advanced
non-technical study; the degree of master of science, for advanced technical
study, such as agriculture, industrial chemistry, engineering, etc.

The requirements for the degree of master of arts or master of science
are covered in general by the statement that these degrees may be earned
by properly qualified students only by at least one full academic year's
work (three quarters) in residence at this University. Students who have
not had adequate preparation in the specific chosen field of work, or who
are doing outside work in excess of ten hours a week, will require more
than one year to attain the Master's degree. Students registering for the
first time after the 1930 Summer Session, will be required to complete the
Master's degree within six consecutive years.

U pan entrance to the Graduate School, the candidate, with the approval
of the dean, will select his adviser in the field of his major work. With
the approval of his adviser and the dean, he will also select a minor, and
will outline a study program for the year.

PROGRAM OF STUDY

A full program for a student who expects to meet the requirements
in one academic year must cover the 'necessary courses in the fields of the
major and minor and the preparation of a satisfactory thesis. The work
must be selected from graduate courses offered in this bulletin and must
amount to not less than 9 credit hours each quarter. In addition, thesis
work (or courses upon which the thesis is based) should be carried to make
a total of not less than 15 hours per week for three quarters. In general,
9 quarter credits in the minor and 18 quarter credits in the major, in addition
to the thesis (or courses upon which the thesis is based), is regarded as
the minimum program for the Master's degree.

In all courses open to graduates only the student must secure a mark
of "Pass." This will be interpreted as the instructor's approval upon the
quality of the student's work viewed from the level upon which real grad
uate work is supposed to be carried on. In the courses open to both grad
uates and undergraduates the system of marking by letters may be con
tinued for the present. A grade of not less than B must be obtained in
any course of this character offered as fulfilling the requirements in the
major. A grade of not less than C must be obtained in minor courses.
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THE MAJOR WORK

The major work must be in a department in which the candidate has
had at least three years of work (18 semester or 27 quarter credits) if it
be a department open to freshmen, or two years of work (12 semester or
18 quarter credits) if it be a department not open to freshmen. Part or
all of this preliminary work may consist of designated prerequisite courses
in the same or allied departments. Any special requirements will be noted
in the corresponding departmental statement. At the end of the year, a
final written examination (in addition to the usual course examinations)
will be given in the major as noted below.

THE MINOR WORK

The minor subject must be selected in a department in which the candi
date has had at least one year's work (6 semester or 9 quarter credits),
or he must have had in a closely allied department a year's work (6 se
mester or 9 quarter credits), which is actually designated as a prerequisite
to the minor subject. Any special requirements will be noted in the cor
responding departmental statements.

The choice of the minor must be in a department whose work can be
logically related to that of the department in which the student is doing
his major work. The dean and the group committee may in exceptional
cases allow the minor subject to be taken in the same department as that
of the major.

LANGUAGE REQUIREMENTS

A reading knowledge of a foreign language, modern or ancient, the
language to be determined by the major department, is required of candi
dates for the Master's degree, unless exemption is made in individual cases
with the approval of the Executive Committee of the Graduate School.
When no other statement is made in the departmental announcement in
this bulletin, a knowledge of either French or German is expected. The
candidate shall present to the dean of the Graduate School, not later than
the close of the second quarter of residence, a certificate of proficiency in
the designated language, signed by the professor in charge of the corre
sponding language department or his representative.

Candidates for the Master's degree in any department in the language
and literature group will be required to have a reading knowledge of two
foreign languages before they are recommended for the degree.

All examinations to meet the language requirement of the Graduate
School, unless otherwise arranged with the language departments, shall be
held on the second Thursday of each quarter.

A candidate who fails in a language examination for an advanced degree
shall not be given a second examination until the following quarter.

MASTER'S THESIS

Before the middle of the first quarter in residence the candidate shall
file at the office of the Graduate School the subject of his thesis. This
subject must be approved by his adviser and by the corresponding group
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committee. It should be on a topic falling within the field of the major.
The candidate will ordinarily devote approximately one-half his time to
the preparation of the thesis, including courses on which the thesis is based.
The thesis must be written in acceptable English and show ability to work
independently, and give evidence of power of independent thought both in
perceiving problems and making satisfactory progress toward their solution.
Familiarity with the bibliography of the special field and correct citation
of authorities are expected.

The thesis is required to be in quadruplicate in order to faci~itate its
consideration. Two copies are retained for the University Library (as
noted below), the third copy being finally returned to the candidate. The
fourth copy is necessary in cases where the department or adviser desires
to retain a copy. Since one copy is usually desired by the adviser or de
partment concerned, a fourth copy should be provided for this purpose.
One copy must be upon the specially required red-ruled twenty-pound linen
stock of 60 or 70 per cent rag content and the others may be carbon copies
on bond paper. The original and first copy must contain all illustratiw ma
terial. Ample margin should be left for binding purposes. Samples in the
dean's office of both the linen stock and carbon paper should be examined
before the thesis is typewritten. The body of the thesis should be double
spaced, but footnotes may be single spaced.

The thesis must be finished and four copies deposited in the office of
the dean of the Graduate School at least four weeks before the candidate
presents himself for his degree.

The thesis will be examined by a committee of three, appointed by
the dean on the recommendation of the group committee. The student's
adviser will, as a rule, be the chairman of this committee. Unanimous ap
proval by this committee will be necessary for the acceptance of the thesis.

If the thesis is accepted, the candidate must deposit with the registrar.
at least one week before commencement, the sum of one dollar and fifty
cents for binding the two copies of this thesis, which will be cataloged and
deposited in the University Library. This copy cannot be taken from the
library. The second copy, however, may be borrowed from the library.

EXAMINATIONS

All candidates for the M.A. degree will meet the regular requirements
as to examinations, topics, reports, etc., of the classes in which they are reg
istered. A special examination in the field of the minor is not required,
but this does not excuse the candidate from the regular course examinations.
Besides the usual course examinations, where such are given, the candidate
for the Master's degree must pass a final written examination in the major
and after acceptance of the thesis, a final oral examination.

The final written examination will be held not later than two weeks
before the end of the quarter in which he takes his degree. It will cover
the work of the candidate in the field of the major, and may include any
work fundamental thereto. This examination will be held by his instructors
in the major department, the adviser acting as chairman.



GENERAL INFORMATION 11

If the final written examination is satisfactory, and the thesis accepted,
the final oral examination of the candidate will be held, not later than two
weeks before the end of the quarter in which he takes his degree. The
adviser will act as chairman of the examining committee, which will include
all the instructors with whom the candidate has taken work, the thesis com
mittee, and, ex-officio, the head or chairman of the department in which
the major work is done. Any member of the graduate faculty may attend
as a visitor. The final oral examination will cover all the work offered
for the degree, and may include other work fundamental thereto. At the
close of the examination, the committee will vote upon the candidate, taking
into account all of his work. A majority vote is required for approval.

TABULAR SUMMARY OF REQUIREMENTS FOR
THE MASTER'S DEGREE

\VORK

Program, major and minor

Approval of thesis subject

Language requirement ....

Approval of candidacy .,.
Filing of thesis

Examination of thesis

Final \vritteo examination
in major ...

UNDER THE DIRECTION OF

Adviser and deau of the
Graduate School .

Ad viser and group com·
mittee .

Adviser and language de~

partment .
Executive committee .
Dean of the Graduate

School .
Thesis committee .

l\fajor dl:'partment mem~

hers of the graduate
faculty , .

DATE

011 entrance

Middle of first quarter in
residence

Before close of second
Cjuarter

Beginning of third quarter
At least four weeks before

graduation
Before admission to final

oral examination
::\at later than two "reeks

before commencement and
before final oral exam·
ination

Not later than two weeks
before commencement

Final oral examination on Thesis committee; all can-
all work didate's instructors; head

of major department
(Course examinations as required at the u~:ual times)

Fee for binding thesis Registrar ..... One week before
mencement

Candidates who are eligible for the "preliminary examination" for the
Doctor's degree may substitute this examination for the final oral examina
tion for the Master's degree, provided that all other requirements for the
preliminary examination (see p. 18) have been met.

Repar/s.-Special blanks are provided for signed reports concerning the
thesis and the final oral examinations. All reports must be filed in the
office of the dean of the Graduate School at least one week before the end
of the last quarter.

Candidates meeting the requirements as above outlined will be reported
by the dean to the executive committee of the graduate faculty, who will
by vote recommend to the Board of Regents those approved for degrees.

ATTENDANCE AT COMMENCEMENT

Candidates upon whom degrees are to be conferred are required to be
present at commencement unless especially excused by the dean of the
Graduate School and the president of the University.
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positions of responsibility,
(If the graduate study is

required.)

MASTER OF SCIENCE IN ENGINEERING OR ARCHITECTURE

The requirements and procedure for the degree of master of science
in aeronautical, agricultural, architectural, chemical, civil, electrical, me
chanical, mining, or petroleum engineering or architecture will correspond
to those outlined for this degree in other subjects. The major subject and
thesis will lie in the field represented by the degree. The thesis will be filed
and final written examination taken at least four weeks before graduation.
The language requirement will be waived in all of these cases except chem
ical engineering, in which German is 'required.

REQUIREMENTS FOR THE ENGINEER DEGREES

The advanced professional degrees, aeronautical engineer, agricultural
engineer, architectural engineer, chemical engineer, civil engineer, electrical
engineer, and mechanical engineer will be conferred upon the recommenda
tion of the Graduate School faculty as a result of the satisfactory comple
tion of the following requirements:

a. Bachelor's degree, from an approved school in the corresponding
branch of engineering.

b. One full academic year of graduate engineering study (three quar
ters) in residence at this University. Graduates of this University may
be permitted to carryon this study in absentia under the direction of the
faculty. Work done in absentia may not be substituted for the residence
work required for the master of science.

c. Four years in engineering experience in
subsequent to receiving the Bachelor's degree.
done in absentia, five years of experience are

d. A thesis of professional grade.
Candidates for the degree of chemical engineer must have a reading

knowledge of German.
For graduates of this University, a Master's degree in the correspond

ing branch of engineering will be accepted as fulfilling the requirements
of the year of graduate study.

The Engineer degree, will not be granted in less than five years after
the Bachelor's degree was received.

If the Bachelor's degree is in another branch of engineering than
that in which the professional degree is sought, the student must complete
the equivalent of the subjects required for the Bachelor's degree in the new
field before admission to candidacy for the desired degree.

THE MASTER'S DEGREE WITH THE ENGINEER DEGREE

It is recommended that the student who is entering upon the graduate
year's study in residence for the Engineer degrees register for and obtain
the Master's degree for this year's work, that is, the degree of master of
science in the corresponding branch of engineering. The essential difference
lies in the requirement of a thesis if the Master's degree is sought. How
ever, the aggregate amount of work is intended to be the same in both
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cases, namely, from 15 to 18 credit hours per week for the three quarters.
If the graduate study does not lead to the Master's degree, the student
is not required to prepare a thesis as a part of the year's work. The
Master's thesis, however, will not satisfy the requirement for the profes
sional thesis which is intended to be related to the practical experience after
the Bachelor's degree was received.

PROGRAM OF STUDY

Upon entrance to the Graduate School, the candidate, with the approval
of the dean, will select his adviser in the field represented by the desired
degree, in which field the major work and the thesis will lie. With the
approval of his adviser and the dean, he will also select a minor, and will
outline a study program for the year.

If the student registers for the Master's degree in engineering or
architecture, he will conform to the requirements for that degree as regards
major and minor work, thesis, examinations, etc.

If the graduate study during the year of residence or in absentia is
towards the Engineer's degree only, it will be divided into major and minor
work, of which the major will usually constitute about two thirds and the
minor one third of the total of 12 to 15 credit hours which will be carried
each quarter.

STUDY IN ABSENTIA

Only graduates of this University will be permitted to undertake the
graduate study in absentia towards one of the Engineer degrees. This per
mission must be obtained from the head of the department represented by
the degree, who will usually act as the adviser, and from the dean of the
Graduate School. It is not necessary that this study be coincident with the
academic year; it may be undertaken at any time.

The proposed plan of study should be arranged with the approval of
the adviser. A flat fee of sixty dollars must be paid in advance. The
study may, and generally will, extend over more than nine months. There
is also the usual graduation fee of ten dollars. At least 1,500 actual hours
of work should be performed as the equivalent of a year's study in residence.

The detailed requirements of reports and examinations will be estab
lished by the adviser. A separate written report must be submitted at the
end of each quarter's work. A written examination covering the entire
study, both major and minor, will be held at the close of the year's work.
Under favorable circumstances this examination may be held in the place
where the candidate resides.

Upon the satisfactory completion of the year's work, the proper credits
will be recorded toward the Engineer degree.

FEES

A fee of $60 is required for the year of graduate study towards the
professional engineer degrees if taken in absentia. This is in addition
to the regular graduation fee of $10 paid at the time of qualifying for the
degree.



14 THE GRADUATE SCHOOL

STUDY IN RESIDENCE

The work wi1l consist of regular courses offered in this bulletin and
may include research if desired by the student, even tho the Master's degree
is not sought.

ENGINEER'S THESIS

At least six months before the graduate degree is expected, the thesis
subject must be approved by the adviser and the group committee. The
thesis itself mu'st be filed with the dean at least four weeks before the com
mencement at which the degree is to be obtained together with a deposit
of one dollar and fifty cents to cover binding the thesis.

STATEMENT OF EXPERIENCE

\Vith the thesis, the candidate must file a detailed statement of his pro
fessional experience since receiving his Bachelor's degree. This should
amount to at least iour years, if the graduate study was in residence, or
five, if in absentia.

TABULAR SUMMARY OF REQUIREMENTS FOR
THE ENGINEER'S DEGREE

UNDER THE DIRECTION OF

Adviser and dean of the
Graduate School .

Adviser .

Adviser and major and
minor staff

Adviser and group com-
mittee .

Adviser and major staff ..

WORK

Program, major and minor

Quarterly reports if in
absentia .

\Vritten examinatilfJ:l .

Thesis subject ..........•

Experience statement .....

Filing thesis .

Fec for binding thesis

Dean of

Registrar

Graduate School

DATE

On registration

At end of year's study or
later, as arranged

Six months before gradu
ation

Four weeks before gradu
ation

Four weeks before gradu
ation

One week before graduation

ATTENDANCE AT CO:\IMENCEMENT

C nless specifically excused for an important reason, the candidate will
be present in person to receive the degree.

REQUIREMENTS FOR THE DOCTOR'S DEGREE

In the Graduate School, one Doctor's degree, doctor of philosophy
(Ph.D.), is conferred by the University of Minnesota. This degree is
granted, not on the basis of successful completion of a definite amount of
prescribed work but chiefly in recognition of the candidate's high attain
ments and ability in his special field, to be shown, first, by the preparation
of a thesis, and second, by successfully passing the required examinations
covering both the general and the special fields of the candidate's subjects
as detailed later.
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Candidates for the Doctor's degree must devote at least three years*
of graduate study to approved subjects. The first two years or the last
year must be spent in residence at the University of Minnesota.

A member of the staff of instruction above the rank of instructor wil!
not be permitted to enrol! for a Doctor's degree at this University. There is
no objection, however, to his registering for graduate work at this Uni
versity and credit so obtained may be presented elsewhere.

PROGRAM OF STUDY

First ycar.-lJpon entrance to the Graduate School, the student shall
select his adviser with the approval of the dean. \Vith the approval of his
adviser he shal! submit to the dean a program covering his first year's work.

Second and third :I'cars.-Before beginning the work of the second year,
the student shal! submit to his adviser and the group committee for approval
a tentative outline of his work for the second and third years, including
both the major and minor subjects. This program is then to be submitted
to the dean for final approval. During the second quarter of the second
year he shall file with his adviser's approval the subject of his Doctor's
dissertation.

LANGUAGE HEQUIREME1\TS

Before admission to the preliminary examination, the student must
present to the dean of the Graduate School statements from the French
and German departments, certifying that the applicant has a reading knowl
edge of those languages.§ In addition, a knowledge of other languages may
be required in certain cases, as the candidate's major department may pre
scribe. The student's adviser or his representative at his option shal! attend
the language examinations and provide literature in the major field from
which the test passages are selected. For the dates of these language
examinations consult the calendar at the beginning of this bulletin.

THE MAJOR WORK

The major work must be in a department 111 which the candidate has
had, in his undergraduate study, at least the equivalent of three years of
work (18 semester or 27 quarter credits) if it be a department open to
freshmen, or two years of work (12 semester or 18 quarter credits) if it
be a department not open to freshmen. Part or all of this preliminary
work may consist of designated prerequisite courses in the same or allied
departments.

During the period of work for the Doctor's degree a student shall

* 'This time requirement will be met in three years only by those students who
devote all their time to graduate study. Students who merely devote the intervals of
professional or other regular employment to graduate study will need to extend their
total period of work over a longer period of time. Credit for such work will be given
in proportion to the amount of time actually spent in the pursuit of graduate work.

§ The substitution of other foreign languages of greater service in the major field
may be permitted by the executive committee on recommendation of the group com·
ttHttee.
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spend not less than two thirds of his time* on the major subject, includ
ing the work on the thesis. During the last two years, he shall carry an
average of at least one course per quarter in his major in addition to the
work from which his thesis is developed.

At the close of the second year's work, and before admission to the
preliminary examination, the student must obtain the written recommenda
tion of the major department members of the graduate faculty. Such writ
ten recommendation should state that in view of the work already done
by the applicant, the department is convinced of his probable capacity and
ability to meet all the requirements for the degree, including the thesis,
the subject of which must be stated.

In the case of a student who comes for the last year of residence
only, provision for the examination will be made by the dean and the
major department.

THE MINOR WORK

The minor work must be selected in a department in which the student
is prepared to pursue courses advanced enough in character to be included
in the group designated "For Undergraduate and Graduate Students," and
numbered 100 or above.

The choice of the minor must be in a department the work of which
can be logically related to that of the department in which the student is
doing his major work.

In exceptional cases, the dean and the group committee may allow the
minor subject to be taken in the same department as that of the major or
in two related departments.

Not less than one sixth of the total work of the three years shall be
devoted to the minor subjects and all of this work shall be completed
and certified to by the department in which the minor is taken before
admission to the preliminary examination.

DOCTOR'S THESIS

The thesis, for which the accumulation of material may well be started
not later than the middle of the second year, must give evidence of orig
inality and power of independent investigation, and embody results of
research, which form a real contribution to knowledge as well as exhibit
mastery of the literature of the subject and familiarity with the sources of
knowledge. The matter must be presented with a fair degree of literary
skill.

Not later than six weeks before the commencement at which he expects
to take the degree, the student shall deposit at the dean's office his thesis,
typewritten, in quadruplicate copy to facilitate reading by the thesis com
mittee. After the final oral examination has been passed, the candidate
should file in the office of the Graduate School one bound carbon copy of
the thesis.

* In estimating the distribution of time, a week of 15 credit hours may be aisumed.
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The dean will appoint a thesis committee, of which the student's adviser
wiII usually be the chairman. The duty of this committee will be to read
the thesis and vote upon its acceptance. Unanimous approval by this com
mittee wiII be necessary to such acceptance.

Printing of the thesis.-If· the thesis is accepted, the student shall
deposit with the registrar, not later than one week before graduation, a
sufficient bond or such sum of money as is needed to print one hundred
copies of the thesis for the use of the University and as many additional
copies as the candidate may require for himself. If the thesis is to be
published elsewhere, reprints will be acceptable, if bound with covers in
the special form required by the University.

EXAMINATIONS

Preliminary.-After the language examinations (see p. 15) and at least
seven months before the degree is conferred, a preliminary examination of
the student shall be given by a committee appointed by the dean and
including the student's adviser as chairman, a representative of the group
committee other than his adviser, the chairman or head of the major de
partment, a representative of the minor department, and such other mem
bers as the dean may consider advisable. This committee must not be fewer
than six, of whom five shall constitute a quorum. Certificates of profici
ency in French and German and completion of the ·minor and the recom
mendation of the major department shall be required before admission to
this examination. The examination shall cover the graduate work taken
by the student, and may include any work fundamental thereto, except the
thesis and the field of definite specialization. This examination shall be
in addition to the usual course examinations. It may be written or oral,
or both, at the discretion of the committee. Only after the successful
completion of this examination may the student be enrolled as a candidate
for the Doctor's degree. Students failing to pass this preliminary exam
ination may be excluded from the candidacy for the degree and in any case
shall not be re-examined until at least one quarter has passed.

Final written.-After the thesis is presented, and at least four weeks
before examination, there shall be a written examination in the major
subject, to be given by the members of the graduate faculty in the major
department. This examination shall cover all the work done in the major,
and may include any work fundamental thereto.

Final oral.-After successful completion of the written examination
and acceptance of the thesis and not less than two weeks before gradua
tion, the final oral examination shall be given. This examination shall be
conducted by a committee consisting of the adviser as chairman, of
the members of the thesis committee, and at least two other members of the
graduate faculty appointed by the dean. At least one member of this
committee shall be from a group other than the one in which the major
department is included. This examination has special reference to the thesis
and the field of the candidate's special studies and shall not exceed three
hours.
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The date of the final oral examination shall be publicly announced
and the examination shall be open to any member of the graduate faculty.
Upon completion of the examination, a forma! vote of the committee shall
be taken, and a unanimous affirmative vote of the members shall be neces
sary for recommendation of the candidate for the degree.

Reports.-Special blanks are provided for signed reports concerning the
thesis and the final oral examinations. All reports must be filed in the office
of the dean of the Graduate School at least one week before graduation.

Candidates meeting the requirements as above outlined will be reported
by the dean to the executive committee of the graduate faculty, who will
by vote recommend to the Board of Regents those approved for degrees.

ATTENDANCE AT COMMENCEMENT

Candidates upon whom degrees are to be conferred are required to be
present at commencement, unless especially excused by the dean of the
Graduate School and the president of the University.

TABULAH SUMMARY OF HEQUIREMESTS FOR
THE DOCTOR'S DEGREE

Final oral examination

Final written examination .

Examination of thesis ....

Language

DATE

Six weeks before taking the
degree

Before admission to final
oral examination

Four weeks before taking
degree and before final
oral examination

Not later than two weeks
before taking the degree

),'ot later than one week
hefo!'e taking the degree

Before beginning work of
second year

011 registration

Registrar .

Major department members
of the graduate faculty

Special committee .

Thesis committee .

UNDER THE DIRECTION OF

Adviser and dean of the
Graduate School

Advisers, group committee,
and dean of Graduate
School .

Dean .

Adviser, group committee.
and dean of Graduate
School .

A~ for tentative program
Ad viser and minor depart- l

ment I
Adviser and language de- ~Before admission to pre-

partment J' liminal"y examination
By major department .
Special committee Se\-en months before de-

gree is to be conferred

publication ofBond for
thesis

THIRD YEAR

Major, including thesis ...

Recommendation .
Preliminary examination

WORK

FU(ST YEAR

Major }
\Iinor .

SECOND YEAR

Tentati\'e program. of en
tire secolld and third
year's work

~lajor. including thesis. "
l\lIinor .

Filing of thesis ...



Theory of statically
trusses, landing gear,

Prerequisite: Course

DESCRIPTION OF COURSES

EXPLANATIONS

A dagger (t) indicates that all quarters of a course must be completed
before credit is received for any quarter.

AERONAUTICAL ENGINEERING

Professor John D. Akerman; Associate Professors Burton J. Robertson,
Joseph A. Wise; Assistant Professor Charles Boehnlein.

COURSES FOR UNDERGRADUATE AND GRADUATE STUDENTS

100f-l01w-l02s. Aerodynamics. Atmospheric properties. Fluid mechanics.
Stream functions and velocity potential. Motion of body in liquids in
three dimensions. Prandtl"s wing theory. Dynamic loads, stability,
maneuverability, controllability. Prerequisites: Course 3 and M.&M.
25. Three credits. Mr. Boehnlein.

115£. Airplane Stresses. Deflections of structures.
indeterminate structures. Analysis of fuselage
wing beams. Structural details and connections.
83. Three credits. Mr. Wise.

116w. Advanced Airplane Stresses. Theory and design of monocoque fuse
lages. Multispar and unit construction wings. Vibrations. Wing and
control-surface flutter. Analysis and design of seaplane hulls and
floats. Prerequisite: Course 115. Three credits. Mr. \Vise.

120f-121w-122s. Airplane Design. Stress analysis of wings, fuselages,
chassis, control surfaces, etc. Specifications. Performance and design
calculations. Propellers. Prerequisites: Courses 83, 102, M.&M. 128,
120f, two credits; 121 \Y, four credits; 122s, three credits. Mr. Aker
man, Mr. Barlow.

123f,w,s-124f,w,s-125f,w,s. Advanced Airplane Design. Problems in aIr
plane design or development. Prerequisite: Course 121. Two to five
credits per quarter. Mr. Akerman.

126f,w,s-127f,w,s-128f,w,s. Advanced Problems in Airscrew Design. Graph
ical and analytical methods of investigation. Prerequisite: Course 122.
Two to five credits per quarter. Mr. Akerman.

140f. Aeronautical Laboratory. Study of airplane parts and their con-
struction. Fittings. Rigging. Inspections and accessories. Pre-
requisite: Course 102. Two credits. Mr. Akerman, Mr. Barlow.

141 w. Aerodynamics Laboratory. Measurement of air flow. Calibration
of Pitot tubes and anemometers. Distribution of air pressure on sur
faces. Wind tunnel tests of wing, propeller, and airplane models.
Prerequisite: Course 102. Two credits. Mr. Boehnlein.

160s. Airships. Theory and design. Rigid and non-rigid types. Stresses.
Performance. Prerequisites: Courses 83, 102, M.&M. 128. Three
credits. Mr. Akerman.
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170s. Air Transport. Economics. Airports and airways and their equip
ment. Air commerce rules and regulations. Communication. Two
credits. Mr. Barlow.

190f-191w-192s. Seminar. Readings, reports, conferences, and discussions.
Prerequisite: Course 102. One credit. Mr. Akerman.

COURSES PRIMARILY FOR GRADUATE STUDENTS

260s. Advanced Airship Stresses. Coplanar and space rigid frameworks.
Secondary stresses. Buckling and elastic instability. Framework of
dirigibles, gondolas, and cabins. Prerequisite: Course 115. Three
credits. Mr. Wise.

272f-273w-274s. Research in Aeronautical Engineering. Two to five credits
per quarter. Mr. Akerman, Mr. Robertson, Mr. Wise, Mr. Boehnlein.

AGRICULTURAL BIOCHEMISTRY

Professors Ross Aiken Gortner, Clyde H. Bailey, Leroy S. Palmer; Asso
ciate Professor Cornelia Kennedy; Assistant Professors Henry B.
Bull, W. Martin Sandstrom.

Prereqllisites.-For major work, credit in general chemistry and quali
tative analysis, in organic chemistry, in quantitative analysis, and at least
ten quarter credits in biological science. The instructor with whom the
student wishes to work may require additional prerequisites.

For minor work, credit in general chemistry and qualitative analysis,
in organic chemistry, and 10 quarter credits in biological science. Minors
should be arranged only after consultation with the instructors concerned.

All students majoring in this division must include Course 224 in their
study programs. With the approval of the adviser, courses in bacteriology,
botany, dairy husbandry, genetics, plant pathology, physiology, physiological
chemistry, zoology, etc., and courses in the School of Chemistry may be
accepted as major work.

Candidates for the Master's degree must have a reading knowledge of
German or French. (In special cases, where other languages are needed
for the development of the thesis, Russian, Italian, or the Scandinavian
languages may be substituted.)

COURSES FOR UNDERGRADUATE AND GRADUATE STUDENTS

1Olf-102w. Agricultural Quantitative Analysis. Includes estimation of in
organic and organic constituents of biological products, proximate
analysis of foods and feeding stuffs, and the use of special apparatus.
Prerequisite: quantitative analysis. Three credits each quarter. Mr.
Bull.

103s. Dairy Chemistry. Lectures and laboratory work on the physical, col
loidal, and chemical properties of milk and dairy products, and of the
processes involved in the manufacture of dairy products. Prerequisite:
Course 106 or equivalent. Lect. three credits, lect. and lab. five credits.
:Mr. Palmer.
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lOSs. Plant Biochemistry. An introduction to the chemistry, metabolism,
and nutrition of plants based on the organic and inorganic compounds
which are characteristic of plants and plant products, and their reac
tions and interactions. Prerequisite: Organic Chemistry. Three credits.
Mr. Gortner, Mr. Bailey.

106£. Animal Biochemistry. An introduction to the chemistry, metabolism,
and nutrition of animals based on the organic and inorganic compounds
which are characteristic of animals and animal products and their re
actions and interactions. Prerequisite: organic chemistry. Three
credits. Mr. Palmer.

108s. Chemistry of Wheat and Wheat Products. A lecture course, with
collateral library reference work, on the chemical technology of the
production and milling of wheat and its conversion into food, Pre
requisite: organic chemistry. Three credits. Mr. Bailey.

110s. Flour Laboratory Methods. A laboratory course. Analysis of wheat
and its products. Designed to train students for research in the cereal
industry. Prerequisite: Course 101-102 or food an.lysis. Three, four,
or five credits depending on the amount of work completed. Mr. Bailey.

111-112 (summers only). Biochemistry. An advanced course dealing with
the colloidal state, .nd the chemistry of proteins, carbohydrates, gluco
sides, tannins, fats, plant acids, enzymes and pigments, and their physico
chemical relations to vital processes. Prerequisites: organic chemistry,
biology, I year. Three credits each term. Mr. Sandstrom.

113f,su-114w,su-115s. Biochemical Laboratory Methods. A laboratory course
paralleling the lectures in 111-112 (summers only), or 119 to 123. Pre
requisite: quantitative analysis, parallel 111-112. Two credits each
quarter. Mr. Sandstrom.

116w. Advanced Animal Nutrition. Recent developments in animal nutri
tion. covering the field of proteins, mineral metabolism, and vitamins.
Prerequisite: Course 106 or 120 or physiologic chemistry. Three credits.
Mr. Palmer, Miss Kennedy.

117s. Laboratory in Animal Nutrition. A laboratory course on methods
used in nutrition studies. (Because of limited laboratory facilities
permission must be obtained from the instructor before registration.)
Prerequisite: Course 116. Three credits. Miss Kennedy.

118f,w,s,su. Laboratory Problems in Biochemistry. Special laboratory work
in the preparation and isolation of pure compounds, and in special
methods of identification or determination of biochemical products. Pre
requisites: Courses 113-114; or 103 or 110. Three or five credits. Mr.
Gortner, Mr. Bailey, Mr, Palmer, Miss Kennedy, Mr. Bull, Mr.
Sandstrom.

119f. Colloids. Lectures and assigned readings dealing with the colloidal state
of matter, the preparation and properties of colloidal systems, and the
relation of these to biochemical processes. Prerequisites: Org. Chern.
53 and one year of either zoology or botany. Three credits. Mr.
Gartner.
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120w. Proteins. Lectures and assigned readings on composition, structure,
chemical and physical properties, and the functions of proteins and
amino acids. Prerequisite: Course 119. Three credits. Mr. Gortner.

121 w. Carbohydrates. Lectures and assigned readings on the composition,
structure, chemical and physical properties, and the functions of the
carbohydrates. Prerequisite: Course 119. Three credits. Mr. Bailey.

122s. Fats and Lipids. Lectures and assigned readings on the composition,
structure, chemical and physical properties, and the functions of the
fats and fat-like compounds. Prerequisite: Course 119. Three credits.
Mr. Bull.

123s. Enzymes. Lectures and assigned readings on enzyme action, including
the methods of preparation and investigation of enzymes and their func
tion in biological and industrial processes. Prerequisite: Course 119.
Three credits. Mr. Sandstrom.

COURSES PRIMARILY FOR GRADUATE STUDENTS

203f,w,s,su. Research Problems. Special work on particular research prob
lems other than the student's major thesis. Facilities are provided for
biochemical investigations and for advanced studies in plant or animal
nutrition. Two to five credits. Mr. Gortner, Mr. Bailey, Mr. Pa'mer,
Miss Kennedy. Mr. Bull, Mr. Sandstrom.

20Sf,w,s,su. Special Topics in Biochemical Literature. Library work fol
lowed by the preparation of written reports upon either the historical
development or the current literature of special biochemical problems.
A reading knowledge of German is necessary and of French desirable.
Prerequisites: Courses 119, 120, 121, 122, or 123. Three credits. Mr.
Gortner, Mr. Bailey.

212f,w,s. Special Topics in Nutritional Chemistry. A special library course
with written reports on assigned readings in protein, mineral, and vita
min nutrition, primarily to train the student as a critic in this field.
Prerequisites: Course 116 and reading knowledge of German. Three
credits. Mr. Palmer.

213f,w. Seminar in Dairy Chemistry. Permission of instructor. One
credit. Mr. Palmer.

216f,w. Seminar in Nutrition. Permission of instructor. One credit. Mr.
Palmer, Miss Kennedy.

219f ,w. Seminar in Colloid Chemistry. Prerequisites: Course 111-112 or
119 and permission of instructor. One credit. Mr. Gortner, Mr. Bull.

220f,w. Seminar in Protein Chemistry. Prerequisites: Course 111-112 or
120 and permission of instructor. One credit. Mr. Gortner, Mr. Sand
strom.

22lf,w. Seminar in Carbohydrate Chemistry. Prerequisites: Course 111
112 or 121 and permission of instructor. One credit. Mr. Bailey.

222f,w. Seminar in the Chemistry of the Lipids. Permission of instructor.
One credit. Mr. Bull.

223f,w. Seminar in Enzymes. Prerequisites: Course 111-112 or 123 and
permission of instructor. One credit. Mr. Sandstrom.
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224s. General Seminar. Reports of research work of the division. One
credit. Required of all students majoring in the department. Mr.
Gortner, Mr. Bailey. Mr. Palmer.

AGRICULTURAL ENGINEERING

Professor Harry B. Roc; Associate Professor Arthur J. Schwantes, As
sistant Professor Hall B. \Vhite.

COURSES FOR UNDERGRADUATE AND GRADUATE STUDEKTS

1Olf-102w-103s. Advanced Drainage Problems. Special drainage problems
including surface run-off, soil permeability, relation of soil and crop
type to drainage, shape and regulation of water table in relation to root
growth, etc. Prerequisite: Course 68. Three to six credits per quarter.
Mr. Roe, Mr. Neal.

111f-112w-113s. Farm Building Problems. Investigations in building ma
terials, methods of construction, cost and efficiency of farm buildings.
Prerequisite: Course 67. Three to six credits per quarter. Mr. White.

12lf-122w-123s. Farm Power and Machinery Problems. Special studies of
farm machinery and mechanical power for the farm, including tests,
design, and adaptability to various farm conditions. Prerequisite: Course
126.' Three to six credits per quarter. Mr. Schwantes.

126s. Selection of Farm Equipment. Field laboratory study of types and
construction of machinery and equipment suited to the various farm
and farm home operations. Prerequisites: Courses 14 and 71. Three
credits. Mr. Schwantes.

COURSES PRIMARILY FOR GRADUATE STUDENTS

20lf-202w-203s. Reclamation Research. Studies of design and functioning
of reclamation works with especial reference to soil types and soil
water conditions. Prerequisites: Course 101 and one quarter's work
in mathematical theory of statistics. Three to six credits per quarter.
Mr. Roe.

21lf-212w-213s. Farm Structures Research. Studies in farm structures as
related to other factors in the farm business. Prerequisite: Course Ill.
Three to six credits per quarter. Mr. White.

22lf-222w-223s. Farm Power and Machinery Research. Studies involving
the design or utilization of power and machinery used in connection
with farm operations. Prerequisite: Course 121. Three to six credits
per quarter. Mr. Schwantes.

AGRONOMY AND PLANT GENETICS

Professor Herbert K. Hayes; Associate Professors Albert C. Amy, Harold
K. Wilson; Assistant Professor LeRoy Powers.

Prerequisites.-In agronomy, sufficient work in plant science to satisfy
the adviser that advanced work may be pursued profitably. Further courses
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1

may be required without credit if in the opinion of the adviser this is neces
sary. With the approval of the adviser, courses in agricultural biochem
istry, botany, pathology, plant genetics, plant physiology, and soils may be
accepted as part of the major work.

In plant genetics, for major or minor work, sufficient credits in plant
sciences must be presented to satisfy the adviser. With the approval of
the adviser, courses in agricultural biochemistry, agronomy, botany, horti
culture, plant physiology, and plant pathology may be accepted as major
work. Students majoring in plant genetics are required to continue study
during at least one summer. Exemption is made if similar training has
been obtained at some other institution.

COURSES IN AGRONOMY

COURSES FOR UNDERGRADUATE AND GRADUATE STUDENTS

121 f. Grain Crops. Structure, function, culture, improvement, and uses of
corn, wheat, oats, barley, rye, flax, and buckwheat. Prerequisites: Bot.
4, 5, 6. Three credits. Mr. Wilson.

122s. Grain and Hay Grading. History and methods of grain grading.
Problems involved and applications of work. Judging crops on basis
of quality for seed. Prerequisite: Agron. 121, or equiv. Three credits.
:\Ir. Wilson.

123s. Forage Crops. A study of the structure, function, culture, improve
ment, and uses of forage crops including meadow and pasture manage
ment. Prerequisites: Bot. 4, 5, 6. Three credits. Mr. Amy.

124w. Problems in Farm Crops. Correlation of theory and practice of
crop production and management by the problem method. Prerequisites:
Agron. 1, 121, and 123 (parallel). Three credits. Mr. Wilson.

126f. Advanced Crop Judging. Advanced work in the commercial grading
and judging of grain and forage crops. Prerequisite: Agron. 122.
Three credits. Mr. Wilson.

COURSES PRIMARILY FOR GRADUATE STUDENTS

20lf,w,s. Research in Farm Crops. Special problems in crop physiology,
production, and classification of crop plants. Prerequisites: Agron.
121, 123. Three to nine credits. Mr. Amy, Mr. Wilson.

202f,w,s. Farm Crops Seminar. Reviews and discussions of research arti
cles and thesis problems. Prerequisite: nine credits in farm crops.
One and one-half credits per quarter. Mr. Amy.

203s. Crop Research Results and Methods. Studies of the results of in
vestigations with crop plants and applications to agronomic problems.
Practice in formulating research plans and in carrying out laboratory
technique. Prerequisites; Agron. 121, 123. Three credits. Mr. Amy,
Mr. Wilson.

204s. History and Classification of Crop Plants. Assignments, discussions,
and laboratory work dealing with (a) the botany of crop plants and
their evolution; (b) use of plant characters in the identification and
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in Plant Genetics. Special problems in plant genetics,
plant characters, and cytological studies in relation to
May be taken as majm or minor work. Mr. Hayes,

systematic classification of species and varieties. Prerequisites: Bot.
113 or 114 or 115; Agron. 121 and 123. Three credits. Mr. Wilson.

COURSES IN PLANT GENETICS

COURSES FOR UNDERGRADUATE AND GRADUATE STUDENTS

13lf,w. Principles of Genetics. Fundamental principles of breeding, hered
ity, variation, biometry, and evolution. Prerequisite: 9 credits in botany
or zoology. Three credits. Mr. Powers.

132w. Farm Crops Plant Breeding. Applied genetics. Methods of breeding
each of the important agricultural crops. Prerequisites: Course 131 or
its equiv. Three credits. Mr. Powers.

134f,w. Laboratory Problems in Genetics. Methods of taking and arrang
ing genetics data. Special inheritance problems with Drosophila. Con
struction of chromosome map. May parallel Course 131. :Mr. Doxtator.

COURSES PRIMARILY FOR GRADUATE STUDENTS

24lf,w,s. Research
inheritance of
plant genetics.
Mr. Powers.

242f,s. Plant Breeding Seminar. Plant genetics in relation to plant breed
ing, and a discussion of research problems. One credit per quarter.
Mr. Hayes.

243f. Methods in Plant Breeding. The application of biometrical methods
to field plot technique, the results of inbreeding and outbreeding, and
the results of selection and crossing as a means of improving crop
plants. Practice in outlining the correct mode of attack for special
plant breeding problems. Three credits. Mr. Hayes.

244su,f. Laboratory Methods in Plant Breeding. Supplementing 243f.
Practice in plant breeding technique, methods of controlling pollination,
and handling of plant cultures. Three credits. Mr. Powers.

245w. Advanced Genetics. The establishment of a genetic factor hypothesis,
linkage, gene mutations, chromosomal aberrations, and the goodness of
fit of Mendelian ratios will be emphasized. Three credits. Mr. Hayes.

246w. Genetics Seminar. Important contributions to genetic theory and
practice. Two credits. Mr. Hayes.

247s. Cytogenetics. Primarily a laboratory course in technique with spe
cial reference to the study of chromosome behavior. Supplementary
lectures on recent advances in cytogenetics. Prerequisite: Bot. 118.
Three credits. Mr. Powers.

ANATOMY

Prerequisites.-The Institute of Anatomy offers excellent facilities to
students who wish to take advanced work or to pursue investigations in
anatomy.
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The prerequisite work for all students for major or minor in the De
partment of Anatomy includes general zoology (animal biology). 6 credits,
and advanced zoology or elementary courses in anatomy (including his
tology, embryology, and neurology), 6 credits. In addition each student
desiring a major in anatomy must have had the elementary courses in that
branch of anatomy in which he desires to specialize-gross anatomy, his
tology, embryology, or neurology.

For staff and the description of courses, see the special bulletin on
graduate work in medicine.

ANIMAL BIOLOGY

For offerings see Zoology.

ANIMAL GENETICS*

Professor Frederick B. Hutt.

COURSES FOR UNDERGRADVATE AND GRADUATE STUDENTS

lOlL Physiology of Avian Reproduction. Anatomy and physiology of the
reproductive tract, gametogenesis, variations in eggs, fertility. embry
onic mortality, secondary sex characters, and sex ratios. Prerequisite;
9 credits in zoology. Three or five credits. Mr. Hutt.

102w. Genetics of Domestic Birds. A survey of inherited morphological
and physiological characters. Methods of investigation and of breed
ing improved stock. Prerequisite: Plant Genetics 131 or equiv. Three
or five credits. Mr. Hutt.

COURSES PRIMARILY FOR GRADUATE STUDENTS

201£,w,s,su. Research in Animal Genetics. Special problems (other than the
student's thesis) in animal genetics and in the physiology of reproduc
tion. Two to five credits. Mr. Hutt.

202f,w. Animal Genetics. Assigned readings and lectures dealing with
the genetics of domestic animals, laboratory animals, and man, also
with special phases of animal genetics. Prerequisite: permission of
the instructor. Three credits. Mr. Hutt.

203f,s. Seminar in Animal Genetics. Review of current literature and dis
cussion of special topics. One credit per quarter. Mr. Hut!.

204w. Seminar in Biology of the Fowl. Review of important investiga
tions in the biology of domesticated birds. Two credits. Mr. Hutl.

ANIMAL HUSBANDRY

Professors Wa.lter H. Peters, Evan F. Ferrin; Associate Professor
Laurence M. Winters; Assistant Professor Alfred L. Harvey.

Prerequisite.-For major work 18 quarter credits in animal husbandry
or closely allied subjects.

Major and millor.-Upon approval of the graduate faculty, candidates

* For other courses in Genetics see Zoology,
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doing their major work for the Master's degree in animal husbandry may
take their minor in animal breeding or in meats. Candidates doing their
major work for the Doctor's degree may major in general animal husbandry
or in animal breeding but must take a minor in some other department.
With the approval of the adviser, courses in agricultural biochemistry,
genetics, botany, economics, dairy husbandry, veterinary medicine, and
zoology may be accepted, as major work.

Language requirelllent.-Students majoring in animal husbandry may be
exempted from the language requirement for the Master's degree.

COURSES FOR UNDERGRADUATE AND GRADUATE STUDENTS

lOlL Advanced Livestock Judging. Competitive judging of market and
breed types of beef cattle, hogs, sheep, and draft horses, supplemented
by visits to near-by stock farms. Three credits. Mr. Harvey.

~06w. Advanced Meats. Advanced work in meat cutting and a study of
factors influencing carcass value. Three credits. Mr. Anderson.

107s. Meat Problems. The wholesale cuts and grades of meat, the packing
industry and utilization of by-products, special problems and visits to
meat packing establishments. Three credits. Mr. Anderson.

lOS£. Seminar. Special assignments and review of research problems per-
taining to the livestock industry. One credit. Mr. Peters.

109w. Seminar. Continuation of lOS. One credit. Mr. Peters.
1I0s. Seminar. Continuation of 109. One credit. Mr. Peters.
III w. Utilization of Meats. A study of the characteristics of different

cuts of pork, beef, veal, mutton, and lamb with reference to palata
bility, nutritive value, chemical composition, economy, uses, and market
value; a study is made of edible by-products, cured meats, and meat
specialties. (For home economic students.) Three credits. Mr.
Anderson.

112w. Animal Breeding. The application of the principles of the physi
ology of reproduction and genetics to the breeding of livestock; methods
of the master-breeders' and consideration of the practical breeders'
problems. Three credits. Mr. \Vinters.

113s. Livestock Management. Fitting the different types of livestock pro
duction into farm management systems. Management problems involved
in beef cattle, sheep, swine, and horse production. Three credits. Mr.
Peters.

114s. Advanced Study of the Breeds of Livestock. A study of the history
and blood lines in any of the leading breeds of livestock. Three credits.
Mr. Winters.

liS£. The Marketing of Livestock. A study of the methods used in the
principal livestock markets; visits to the South St. Paul market; seil
ing purebred livestock. Three credits. Mr. Peters.

COURSES PRIMARILY FOR GRADUATE STUDENTS

20lf. Advanced Animal Breeding. Presentation and discussion of the more
recent papers concerning the physiology of reproduction. Three credits.
Mr. Winters.



28 THE GRADUATE SCHOOL

202w. Advanced Animal Breeding. The embryology of farm animals with
special reference to the pig. Three credits. Mr. Winters.

203s. Advanced Animal Breeding. Presentation and discussion of papers
concerning the genetics of farm animals. Three credits. Mr. Winters.

204f. Experimental Methods. Theory, plan, and conduct of experimental
work in animal husbandry. Factors affecting results, sources of error,
interpretation of data. Three credits. Mr. Ferrin.

205w. Advanced Livestock Feeding. A study of experimental results bear
ing on feeding problems and review of scientific literature applicable
to them. Three credits. Mr. Ferrin.

206s. Advanced Livestock Feeding. Continuation of 205. Three credits.
Mr. Ferrin.

207f,w,s. Research in Meats. Special problems assigned to fit the needs
of each student. Three to nine credits. Mr. Anderson.

208f,w,s. Research in Animal Husbandry. Special problems assigned to
fit the needs of each student. Three to nine credits. Mr. Peters, Mr.
Ferrin, Mr. Winters, Mr. Anderson, Mr. Harvey.

ANTHROPOLOGY

Profes~ors Albert Ernest Jenks, Wilson D. Wallis.

COURSES FOR UNDERGRADUATE AND GRADUATE STUDENTS

106w. Types of Prehistoric Men and Cultures. Problems of chronology
and distribution. Mr. Jenks.

107s. American Archeology. Prehistoric man and cultures in America.
Mr. Jenks.

108s. Philippine Peoples.
110f. Physical Anthropology. The physical types of man, prehistoric and

contemporary. Mr. Wallis.
112s. The American Negro. The physical types. Problems and methods

of interracial adjustments. (Alternates annually with 108.) Mr.
Jenks.

113s. Peoples of Europe. Racial and cultural characteristics. Mr. Jenks.
114w. The American People. The physical, psychic, and cultural charac

teristics of the peoples in America. Mr. Jenks.
121w. Advanced Physical Anthropology. A critical study of problems in

physical anthropology. Based on Course 110. Credits arranged. Mr.
Wallis.

122f-123w-124s. Problems in Anthropology. Advanced work with indi
vidual guidance. Also honors course, anthropological backgrounds of
the social sciences, on recommendation of their advisers. Credits ar
ranged. Mr. Jenks, Mr. Wallis.

150.* Field Trip in Archeology. Summer. One to eight credits. Mr.
Jenks.

• This course may be taken for credit only once.
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and builder;
Prerequisite:

161£. Primitive Religion. The religious concepts and practices of primi
tive peoples. Mr. Wallis.

COURSES PRIMARILY FOR GRADUATE STUDENTS

204f-20Sw-206s. Seminar in Anthropology. Individually directed research.
Credits arranged. Mr. Jenks, Mr. Wallis.

ARCHITECTURE

Professors Frederick M. Mann, Leon E. Arna1, S. Chatwood Burton,
Robert T. Jones, Roy C Jones.

COURSES FOR UNDERGRADUATE AND GRADUATE STUDENTS

12lf,w,s-122f,w,s-123f,w,s. Freehand Drawing. Advanced life drawing,
painting, or modeling and decoration. Prerequisite: Course 29. Two
credits per quarter. Mr. Burton.

131f,w,s-132f,w,s-133f,w,s.* Architectural Design, Grade III. Long, short,
and sketch problems under individual criticism dealing with complex
compositions, and with subjects involving special character and a deco
rative and imaginative interest. Prerequisite: Course 39. Ten credits
per quarter for 131 and 132; nine credits for 133. Mr. Arnal, Mr.
R. C Jones.

134f,w,s-135f,w,s-136f,w,s.* Interior Architectural Design. Problems done
under individual criticism dealing with the decorative treatment, furni
ture, and accessories of interiors, for students in interior decoration.
Prerequisite: Course 36. Seven credits per quarter. Mr. Arnal.

141f-142w-143s. Building Construction. An advanced study of the tech
nology of building materials, soils, foundations, systems of framing,
and fireproof and mill construction. Prerequisite: CE. 41 or M.&M. 26.
Two credits per quarter. Mr. R. T. Jones.

lSI£. Architectural Seminar. Literature of architecture; special topics,
papers, and discussions. Prerequisite: senior standing. One credit.
Mr. Mann.

153s. Business Relations. Relations of the architect, owner,
professional ethics and practice; office administration.
senior standing. Two credits. Mr. Mann.

163s. History of Sculpture and Painting. Historical study of ancient,
Renaissance, and modern sculpture, and of the Renaissance and modern
schools of painting. Prerequisite: Arch. 16. Two credits. Mr. Burton.

COURSES PRIMARILY FOR GRADUATE STUDENTS

219f,w,s. Special Researches in Architectural History. Prerequisite: com
pletion of undergraduate architectural history. Five credits or less per
quarter. Mr. Mann.

'* \Vork in all design courses is carried on simultaneously and students pass from
one grade to the next in sequence in varying lengths of time according to their accom
plishment and irrespective of university time units. Advancement is based upon
design "points" earned.



220f,w,s. Archeology. Prerequisite: completion of undergraduate architec
tural history. Three credits or less per quarter. Mr. Arnal.

221f,w,s-222f,w,s-223f,w,s. Life Drawing and Figure Composition. Pre
requisite: completion of undergraduate freehand drawing. Two credits
per quarter. Mr. Burton.

239f,w,s. Advanced Architectural Design. Prerequisite: completion of un
dergraduate design. Ten credits or less per quarter. Mr. Arnal.

240f,w,s. Technology of Building Materials. Prerequisite: Arch. 143.
Three credits per quarter. Mr. R. T. Jones.

243f,w,s. Advanced Interior Design. Prerequisite: Arch. 136. Ten credits
or less per quarter. Mr. Arnal.

28if,w,s-288f,w,s-289f,w,s. Advanced Modeling. Continuation of Arch. 89.
Prerequisite: Course 89. Two credits per quarter. Mr. Burton.
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ASTRONOMY

Assistant Professor \Villem J. Luyten.

The Astronomical Observatory contains a ten and one-half inch re
fracting telescope furnished with a third lens for converting it into a photo
graphic telescope; a five-inch star camera; a filar micrometer; a spectro
scope by Brashear; a meridian circle and zenith telescope; a Repsold photo
graphic measuring machine; a chronograph, and astronomical clocks.

Prcrequisites.-For major work, Course 51-52-53 and Mathematics 50;
for minor work, Mathematics 50 and 3 credits in astronomy.

Exemptions from the language requirement for the Master's degree
may be made in individual cases.

COURSES FOR UNDERGRADUATE AND GRADUATE STUDENTS

101. Celestial Mechanics. A course dealing with Newton's
tion, and their application to gravitational astronomy.
directed toward the theory of planetary motion and
Prerequisite: Calculus. Three credits. Mr. Luyten.

12lf-122w-123s. Astrophysics and Stellar Statistics. An introductory course,
with particular reference to the application of statistical methods into
astronomy. Practice in measurement of photographic plates, and dis
cussions of the motions of the stars. Three credits. Mr. Luyten.

140w. Method of Least Squares. Applied especially to engineering, physics,
and astronomy. Prerequisite: Mathematics 51. Three credits. Mr.
Luyten.

COURSES PRIMARILY FOR GRADUATE STUDENTS

21lf-212w-213s. Seminar, For students who are prepared for advanced
work along particular lines. One, two, or three credits. Mr. Luyten.

BIOMETRY (1Iedical Statis-ics)

Professor Halbert L. Dunn; Assistant Professor Alan E. Treloar

102w. Biometry. Topics: sources of quantitative material; tabulation of
data; graphic methods for presentation and analysis of data; index
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numbers; vital statIstIcs; application of biometry to medical data.
Prerequisite: Botany 101. Three credits. Dr. Dunn.

The following elective courses in Biometry, detailed information for
which will be found under Botany, are given by Mr. Treloar. They pro
vide basic instruction in the theory and biological application of statistical
methods.

Bot. lO1£,s, Biometric Principles
Bot. 145w, Correlational Analysis
Bot. 146s, Advanced Biometry
Bot. 153w, Statistical Interpretation
Bot. 237-238-239, Research Problems in Biometry

BOTANY

Professors C. Otto Rosendahl, \Villiam S. Cooper, Josephine E. Tilden;
Associate Professors George O. Burr, Frederic K. Butters; Assistant
Professor Alan E. Treloar.

N oTE.-For courses in plant pathology and mycology, see Department
of Plant Pathology.

Prc1·cquisites.-For major work, 36 quarter credits in botany; for minor
work, 20 credits.

Language requirements.-Canrlidates for the Master's degree must have
a reading knowledge of German or French; for the Doctor's degree, both
are required.

COURSES FOR UNDERGRADUATE AND GRADUATE STUDENTS

101 f.:j: Biometric Principles. An introduction to statistical analysis ap
plied to biological, medical. and social data; including frequency distri
butions and the measurement of type and dispersal, probability and
the binomial expansion, the x' test, correlation and regression for the
normal surface, and probable errors. Computational techniques illus
trated in the laboratory. Three credits. Mr. Treloar.

101s.:I: Biometric Principles. See 101£. Mr. Treloar.
108w. Morphology and Taxonomy of the Pteridophytes. An intensive study

of lycopods, ferns, and their allies, their structure and history, with
special attention to the classification of living forms. Lectures, refer
ence reading, and laboratory work. Prerequisites: Courses 7 and 23.
Five credits. Mr. Butters.

110w. Morphology and Taxonomy of the Gymnosperms. An intensive study
of cycads, conifers, and their allies, their structure and history, with
special attention to the classification of living forms. Lectures, refer
ence reading, and laboratory work. Prereqnisites: Courses 7 and 63.
Five credits. Mr. Butters. (Not offered in 1933-34.)

113f-114w-115s. Advanced Taxonomy of the Flowering Plants. An ad
vanced course in which special attention is given to the taxonomy of

i A fee of $1 per quarter is charged for this course.
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difficult natural groups, involving systematic principles and practice,
rules of nomenclature, systems of classification, etc. Prerequisite: 15
credits, including Course 7. Nine credits. Mr. Rosendahl.

118w.:j: Cytology. A survey of cell structure and the various phenomena of
division, fusion, and metamorphosis, together with a review of the
history of cytological investigations. Methods of cytological research
indicated in the laboratory. Prerequisite: 18 credits. Five credits.
Mr. Rosendahl. (Not offered in 1933-34.)

123w,124s,125su,126f.* Morphology and Taxonomy of Algae: Algal types.
Advanced studies in selected groups. Prerequisite: 15 credits including
Course 12, or consent of instructor. Three to five credits. Miss Tilden.

127s. Anatomy of Vascular Plants. The microscopic structure of vascular
plants with particular attention to the development and evolution of
the vascular system in the root, stem, and leaf. Prerequisite: 18 credits.
Five credits. Mr. Butters.

131£. Field Ecology. A survey of the local plant communities and succes
sions, and a study of the general principles of plant association and
succession. Prerequisite: Course 21. Five credits. Mr. Cooper.

132w. Ecological Anatomy. The individual plant and its parts as related
to environment; special plant forms and structures, their causes and
significance. Prerequisite: Course 21. Five credits. Mr. Cooper.

133s. Plant Geography of North America. Preliminary discussion of the
principles of plant distribution followed by a detailed study of the
vegetation regions of North America. Prerequisite: Course 21. Five
credits. Mr. Cooper. (Not offered in 1933-34.)

134s.:j: Research Methods in Ecology. Theory and practice of instrumental
study of the habitat and of precise investigation of community and suc
cession. Prerequisite: Course 21. Five credits. Mr. Cooper.

140w. General Plant Physiology. Advanced survey of the whole field of
plant physiology. Prerequisites: Course 22 and elementary inorganic
chemistry. Three credits. Mr. Burr.

141£.:j: Physico-chemical Principles in Plant Physiology. Properties of solu
tion, buffers, osmosis, transpiration, electrometric measurements. Pre
requisites: 20 credo in chern. or biochem. Five credits. Mr. Burr.

142w.:j: Photosynthesis and the Effects of Radiant Energy. A detailed dis
cussion of conditions, theories, and energy relations in the assimilation
of carbon. Other effects of radiant energy on organisms included.
Prerequisites: 20 credo in chern. or biochem. Five credits. Mr. Burr.

143s.:j: Plant Metabolism. Nitrogen assimilation and protein synthesis, me
tabolism of carbohydrates, fats and proteins, biological oxidation, respi
ration. Prerequisites: 20 credo in chern. or biochem. Five credits.
Mr. Burr.

145w.:j: Correlational Analysis. Theory and practical application with spe
cial reference to correlation coefficient, partial correlation, multiple

• Any of the above courses may be taken separately.
t A fee of $1 per quarter is charged for this course.
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linear regression, correlation ratio and contingency. Prerequisite:
same as 143. Three credits. Mr. Treloar.

146s.:I: Advanced Biometry. A discussion of moments and the normal curve,
with an introduction to the use of mathematical tables; bi-serial, tetra
choric and equivalent probability correlation; rank order correlation;
Spearman-Brown correction and prophecy methods; the symmetrical
surface and intraclass correlation. Prerequisite: Course 101. Three
credits. Mr. Treloar, Miss Gunstad.

149s,150su,15lf,lS2w.* Advanced Phycology. A general survey based on
studies in the field and laboratory. Designed for teachers and research
workers who wish to acquire a practical knowledge of the algae. Prob
lems assigned and reports required. Prerequisites: Courses 124, 125,
or 126, or consent of instructor. Three to ten credits. Miss Tilden.

153w. Statistical Interpretation. A discussion of the error distributions of
means, standard deviations, correlation coefficients and correlation ratios
and their application to statistical interpretation, and the analysis of
small samples; the "analysis of variance." Prerequisite: Course 101.
Three credits. Mr. Treloar.

COURSES PRIMARILY FOR GRADUATE STUDENTS

201-202-203. Research Problems In the Morphology of Vascular Plants.
Mr. Butters.

205-206-207. Research Problems in the Taxonomy of Angiosperms. Mr.
Rosendahl.

209s-21Osu-211 f. Research Problems in Algae. Miss Tilden.
213-214-215. Research Problems in Embryology. Mr. Butters.
217s-218su-219f. Special Research Problems in the Taxonomy and Distri-

bution of Algae. Directed work in special areas approved by the in
structor. Miss Tilden.

221-222-223. Research Problems in Ecology. Mr. Cooper.
225-226-227. Research Problems in Plant Physiology. Mr. Burr.
229-230-231. Research Problems in Cytology. Mr. Rosendahl.
233-234-235. Seminar. Students may register for one-hour seminar credit

per quarter in any of the research subjects.
237-238-239. Research Problems in Biometry. Mr. Treloar.
241s-242su-243f. Review of Phycological Literature with Reference to Se

lected Problems. Miss Tilden.
247-248-249. Seminar in Biometry. Discussion of literature and research

projects for advanced students. One credit per quarter. Mr. Treloar.

CHEMICAL ENGINEERING

Professors Charles A. Mann, George H. Montillon; Associate Professor
Ralph E. Montonna; Assistant Professor Arthur E. Stoppel.

Prerequisites.-Before being admitted to major work in chemical engi
neering, the student should have received the Bachelor's degree in chemical

• Any of the above coUrses may be taken separately.
~ A fee of $1 per quarter is charl(ed for tbis cOurse.
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engineering or its equivalent. If he has not met this requirement, it will be
necessary for him to pursue such additional preparatory studies as may be
prescribed by the adviser.

The student selecting chemical engineering as a minor must present as
prerequisites mathematics including integral calculus. physics, analytical
and organic chemistry, and mechanical drawing.

Require1llcnts.-For the Master's degree in chemical engineering, the
major subject and the thesis must be taken in chemical engineering.

Students may not select chemical engineering in combination with any
branch of chemistry as major and minor subjects except with the approval
of the group committee.

The candidate for the Master's or the Doctor's degree with chemical
engineering as a major must have completed, as undergraduate or graduate,
a year's work in physical chemistry, such as, for example, Phys. Chern. 101£
102w-103s or their equivalent.

For the requirements for the professional degree of chemical engineer,
see pages 13, 14, and 15.

Languages.-Candidates for the Master's degree in chemical engineer
ing must have a reading knowledge of German or French; German is pref
erable in this field. For the Doctor's degree, both are required.

Examinations.-The written and oral preliminary examinations in
chemistry for the Doctor's degree will be given at only four periods during
each year. Normally, these will be during the first two weeks of each
regular quarter and of the first term of the summer quarter. The exact
schedule will be announced at the beginning of each quarter.

COURSES FOR UNDERGRADUATE AND GRADUATE STUDENTS

IOI£,su. Unit Operations. Principles and methods of operation, construc
tion, and uses of machinery for the unit processes. Lectures and reci
tations. Visits to chemical plants. Prerequisites: Anal. Chern. 1, 2.
Three credits. Mr. Mann.

102s,su. Unit Operations. Problems in combustion, furnaces, and kilns, the
study of crystallization on a commercial scale. Prerequisite: Course
101. Three credits. Mr. Montillon, Mr. McMillen, Mr. Ruth.

103£. Unit Operations. Problems in heat transfer, the use and design of
heat exchangers, the applications of the laws of fluid flow, filtration,
filter presses and centrifugals. Prerequisite: Course 101. Three credits.
11r. 11ontillon, Mr. :McMil1en, Mr. Ruth.

104w. Unit Operations. Problems in leaching and dissolving, counter
current extraction, gas absorption, and distillation. Drying by air,
steam, and direct heat dryers, single and multiple effect evaporators.
Prerequisite: Course 101. Three credits. Mr. Montillon, Mr. McMil
len, Mr. Ruth.

105f,su. Gas and Fuel Analysis. The chemical analysis of solid and gaseous
fuels with a determination of their calorific value and methods of test
ing industrial gases. Prerequisite: Anal. Chern. 1, 2. Three credits.
Mr. Stoppel.
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106w. Petroleum and Petroleum Products. Technology and testing of
petroleum products, principally gasoline, illuminating, fuel, and lubri
cating oils. Prerequisite: Anal. Chern. 1, 2. Three credits. Mr.
Stoppel.

108s. Unit Operations Problems. Problems in adsorption, extraction, crys
tallization, crushing and grinding, and size separation, and discussion
of the equipment used. Prerequisite: 104. Three credits. Mr. Ruth.

11Os. Special Analytical Apparatus. The use of special apparatus for chem
ical and physical testing of chemical products including gas apparatus,
calorimeters for gases, liquids and solids, optical apparatus, viscosi
meters, for gases, turbidimeters, etc. Prerequisite: Anal. Chern. 1, 2.
Three credits. Mr. Stoppel.

111£-112w-113s. Chemical Engineering Plant Design. Design of equip
ment and layout of plants based on collected data. Classroom and
laboratory work. Prerequisites: Courses 102-103-104, 117, 131, 132.
Two credits per quarter. Mr. Montillon.

117s. Chemical Engineering Equipment Design. Fundamental principles in
the design of simple chemical engineering equipment. Laboratory work.
Prerequisite: Course 104. Three credits. 11r. Montonna.

121w. Chemical Engineering Economics. The economic and business con
siderations controlling chemical engineering industries. Statistical
analysis of the characteristics of those industries. Raw and finished
products. Principles of plant location, layout, and design. Unit opera
tion cost, principles of management, operation, and control. Lectures
and recitations. Prerequisite: Course 132. Three credits. Mr.
Montonna.

131 w. Industrial Inorganic Chemistry. Operations common to chemical
industries, chemistry involved, apparatus used, marketing of products,
utilization of by-products, use of trade journals. Topics: acids and
alkalies, salts, chlorine, ammonia, glass, pigments. etc. Lectures and
recitations. Prerequisite: (for chem. engrs.) Course 101; (for chem.)
Anal. Chem. 1, 2. Four credits. Mr. Mann.

132s. Industrial Organic Chemistry. Similar to 131 but covering organic
field. Destructive distillation of coal and wood, petroleum oils, paper
unit organic processes, vegetable and animal oils, fats, waxes, soap,
sugar, starch, etc. Lectures and recitations. Prerequisites: (for chern.
engrs.) Course 101; (for chem.) Org. 52 and Anal. Chern. 1, 2. Four
credits. Mr. Mann.

133f. Chemistry of Explosives. The history and development of modern
explosives, their manufacture and uses. Lectures, required reading,
and reports. Prerequisite: Course 132. Three credits. Mr. Montonna.

134£. Intermediates and Dyestuffs. Their technical chemistry and manu
facture. Processes, purification, uses, etc. Lectures and recitations.
Prerequisite: Course 132 or equiv. Three credits. (May be accom
panied by laboratory work in 160.) Mr. Montonna.

136w. Chemistry and Technology of Cellulose. Discussions on processes
and industries based on the use of cellulosic materials including the
chemical and technological considerations. Pulp and paper, plastics,
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esters, rayon, etc. Lectures and recitations. Prerequisite: Org. Chem.
52 or equiv. Three credits. Mr. Montonna.

140w. Sanitary Chemistry. Discussion of the chemistry of sewage and
potable waters. Purification of water supplies and the treatment of
municipal and industrial wastes. Lectures and recitations. Prerequi
site: Bact. 41 or by permission. Three credits. 1fr. Stoppel.

141s. Gas Manufacture and Distribution. Fundamental principles of manu
facture of coal gas, carbureted water gas, and other industrial fuel
gases, and the apparatus for manufacture and distribution. Open to
chemists and chemical engineers. Prerequisite: Org. Chem. 52. Three
credits. Mr. Montillon.

150s. Unit Operations Laboratory. Operation and testing of chemical engi
neering equipment. Laboratory work and reports. Prerequisite: Course
101. One credit. :Mr. Ruth.

151£,su. Chemical Manufacture (Inorganic). Manufacture of technical
products on a scale large enough to afford data for the determination
of costs of manufacture. Use of semi-plant scale equipment. Techni
cal trade journals used. Laboratory. Prerequisite: Course 101. Three
or more credits. Mr. Montonna, Mr. McMillen.

152w,stl. Chemical Manufacture (Organic). Similar to 151 but covering
the organic field. Laboratory. Prerequisite: Course 101. Three or
more credits. :Mr. Montonna, 1fr. McMillen.

153f-154w-155s-156su. Special Laboratory Problems. Investigations on
chemical engineering equipment and its use in the manufacture of spe
cial chemical products on a semi-works scale. Prerequisites: Courses
lSI, 152. Three or more credits. Mr. Montonna.

160f. Intermediates and Dyestuffs Laboratory. Manufacture of intermedi
ates and dyestuffs using semi-works equipment. Operations on sul
phonation, hydroxylation, nitration, reduction, alkylation, diazotization,
coupling, etc. Laboratory. Prerequisite: Courses 132, 152, and pre
ceded or accompanied by 134. Three or more credits. Mr. Montonna.

168w. Petroleum and Petroleum Products. Technology and testing of pe
troleum and petroleum products. Prerequisite: Anal. Chern. 9. Three
credits. Mr. Stoppel.

176f-177w. Applied Electrochemistry. Application of the electric current
to chemical processes. Laws and phenomena of electrochemistry, bat
teries, electroplating, electric furnace construction and operation, and
electrochemical products. Class and laboratory work. Prerequisite:
Phys. Chem. 103. Four credits per quarter. Mr. Montillon.

179s. Applied Electro-organic Chemistry. The more recent development
in the manufacture of inorganic and organic products. Lectures and
recitations. Laboratory optional. Prerequisite: Course 176-177. Three
credits. Mr. Mann.

COURSES PRIMARILY FOR GRADUATE STUDENTS

201 f-202w-203s. Seminar. Presentation and discussion of papers concern
ing the newer developments in chemical industries. One credit per
quarter. Mr. Mann.
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205f-206w-207s. Advanced Process Problems. An extended stl~dy of the
principles of chemical engineering and their application to industrial
problems, together with a survey of the literature. Open to graduate
students only. Prerequisites: Courses 102, 103, 104. Two credits per
quarter. Mr. Montillon.

301£-302w-303s. Research in Chemical Engineering. Unit operations, ap
plied electrochemistry and electric furnace work, and chemical man u
facture. Credits arranged. Mr. Mann, Mr. Montillon, Mr. Montonna,
Mr. Stoppel, Mr. Ruth.

CHEMISTRY

Professor and Director Samuel C. Lind.

The work in the School of Chemistry is organized in five divisions or
branches, namely, Inorganic, Analytical, Organic, and Physical Chemistry,
and Chemical Engineering.

In addition to the completion of the prescribed work, the candidate for
a higher degree is expected to show a maturity acquired by intensive per
sonal study of the literature and of the methods of chemistry.

Prerequisites.-(a) A branch of chemistry as a major subject: All
candidates who choose chemistry as a major suhject for an advanced degree
must offer the following courses or their equivalent as prerequisites: at
least 12 quarter credits in general inorganic chemistry and qualitative analy
sis, at least 10 credits in quantitative analysis, and at least one year of
organic chemistry. All candidates must present at least one year of college
physics and one year of college mathematics. (b) Chemistry or a branch
of chemistry as a millOr subject: Students may not select two branches
of chemistry as major and minor subject except with the approval of the
graduate faculty in the School of Chemistry.

Students whose major work lies in another field and who desire to
minor in chemistry, must present as preparation prerequisite at least 12
credits of general inorganic chemistry and qualitative analysis, and 5 credits
of quantitative analysis or 5 credits of organic chemistry.

The choice of the particular courses to be presented in fulfillment of
a minor in graduate work will be made after consultation with the student's
adviser. Organic Chemistry, Courses 151-152-153 will be acceptable as a
minor for the Master's degree, or for not more than 9 credits of a minor
for the Doctor's degree, if the student is not taking major work in chemistry.

Language requiremcnts.-Candidates for the :Master's degree must have
a reading knowledge of German or French; German is preferred. For
the Doctor's degree, both are required.

Examinatiolls.-The written and oral preliminary examinations in chem
istry for the Doctor's degree will be given at only four periods during each
year. Normally, these will be during the first two weeks of each regular
quarter and of the first term of the summer quarter. The exact schedule
will be announced at the beginning of each quarter.
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CHEMISTRY, ANALYTICAL

Professor Izaak M. Kolthoff; Associate Professor 1. William Geiger;
Assistant Professor Landon A. Sarver.

COURSES FOR UXDERGRADUATE AND GRADUATE STUDENTS

10Iw-l02s. Quantitative Analysis. Discussion of the general principles,
methods, and procedure of quantitative analysis, both gravimetric and
volumetric. Typical problems are assigned and attention is given to
proper laboratory practice. Prerequisite: Inorg. Chern. 13. Five
credits per quarter. Mr. Geiger.

103w. Exact Gas Analysis. Prerequisites: Courses 1, 2. One or two credits.
Mr. Sandell.

104s. Microchemistry. The properties and identification of crystals under
the microscope, qualitative and quantitative microchemistry, inorganic,
organic, and applied fields. Prerequisites: Courses 1, 2. Three credits.
Mr. Sandell.

107f,w,s,su. General Technical Analysis. Includes anyone of several of
such topics as textiles and paper, paint and varnishes, asphalt and tars,
boiler waters, soaps, edible oils and fats, and various other food
materials and food products depending on the number of credits. ~Ir.

Sandell.
109f,w,s. Rock Analysis. Laboratory course covering the technique of

rock analysis. Eight laboratory hours per week. Prerequisites: Courses
1, 2. Three credits. Mr. Ellestad, Mr. Kameda.

1l0f-lllw-1l2s. Food Analysis. Course including the chemical analysis
of the various food materials and food products and the detection of
food adulterations. Course in methods of analysis. Prerequisites:
Courses 1, 2. Three credits per quarter. Mr. Sandell.

123f,su-124w,su-125s. Advanced Analytical Chemistry. Systematic survey
by general lectures with typical procedures selected for laboratory prac
tice. Drill in application of modern chemical theory to analytical prob
lems. Prerequisites: Courses 1, 2, or by permission. Three credits.
Mr. Sarver.

130f. Chemistry of Foods. Course in the origin, composition, and manu
facture of foods. Systems of food inspection, legal food standards,
and adulteration. Three credits. Mr. Sandell.

131 f. Applications of Indicators in Neutralization Reactions and Ph Deter
minations. Prerequisites: Courses 1, 2, and Phys. Chern. 103. Three
credits. Mr. Kolthoff.

132w. Electrometric Measurements and Titrations. Application of potentio
metric and conductometric methods in analytical work. Prerequisites:
Courses 1, 2, and Phys. Chern. 103. Three credits. Mr. Kolthoff.

134f-135w-136s. Seminar: Modern Problems in Analytical Chemistry. Pre
requisites: Courses 1, 2, and Phys. Chern. 103. One credit per quarter.
Mr. Kolthoff.

137s. Advanced Volumetric Analysis. Prerequisite: Course 131. Three
credits. Mr. Kolthoff.
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138s. Advanced Gravimetric Analysis. Course in the formation, properties
of and coprecipitation with ionic lattices. Prerequisite: Phys. Chern.
103. Two to three credits. Mr. Kolthoff.

140w. Water Analysis. Analysis of potable water with interpretation of
results. Prerequisites: Courses 1, 2. Two credits. Mr. Sandell.

COURSES PRIJ\IARILY FOR GRADUATE STUDENTS

20lf-202w-203s. Selected Topics in Analytical Chemistry. Credits ar-
ranged. Lect. and lab. Mr. Kolthoff.

204s. Modern Theories on Acidity and Basicity. Prerequisite: Phys. Chern.
103. Two credits. Mr. Kolthoff.

30lf-302w-303s. Research in Quantitative Analysis. Credits arranged. "'Ir.
Kolthoff, Mr. Geiger, Mr. Sarver.

CHEMISTRY, INORGANIC

Professors M. Cannon Sneed, Lloyd H. Reyerson; Associate Professor
Lillian Cohen; Assistant Professors Hervey H. Barber, Norville C.
Pervier, Henry N. Stephens.

COURSES FOR UNDERGRADUATE AND GRADCATE STUDENTS

lOIs. History of Chemistry. The theories of chemistry from the period
of the ancients, with particular emphasis on modern theories and laws.
Prerequisite: Org. Chern. 52. Two credits. Miss Cohen.

lOZw,su. Advanced Qualitative Analysis. Includes an analysis of minerals,
alloys, paints, and the methods of detecting some of the rarer elements.
Prerequisites: Ana!. Chern. 1, 2. Two or three credits. Mr. Sneed.

103f-104w-105s. Advanced Inorganic Chemistry. A discussion of the peri
odic system and the chemistry of the elements and their compounds
and of special subjects of inorganic chemistry such as valency. oxida
tion and reduction, complex ions, etc. Prerequisites: Anal. Chern. I, 2,
Org. Chern. 52. Three credits per quarter. Mr. Sneed.

106f-107w-108s. Theories of Inorganic Chemistry. Theory of valency,
electron conception and octet theory of G. N. Lewis, geometrical aspects,
co-ordination theory, and modern theories of chemical combination.
Prerequisite: Phys. Chern. 103 or by permission. Three credits per
quarter.

109w-llOs. Synthetic Inorganic Chemistry. Methods of preparation and
purification of inorganic compounds of special interest. Current litera
ture. Prerequisite: Course 13. Three to five credits per quarter.
Mr. Heisig.

134f-135w-136s. Seminar: Modern Problems in Inorganic Chemistry. Pre
requisites: Anal. Chern. 1, 2, and Phys. Chern. 103. One credit. ~Ir.

Sneed.
COURSES PRIMARILY FOR GRADUATE STUDENTS

30lf,su-302w-303s. Research in Inorganic Chemistry. Credits arrange:!.
Mr. Sneed, Mr. Reyerson.
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CHEMISTRY, ORGANIC

,
Professor Lee 1. Smith; Assistant Professors Walter M. Lauer, Henry N.

Stephens.

COURSES FOR UNDERGRADUATE AND GRADUATE STUDENTS

105f-l06w-l07s. Advanced Organic Chemistry. An advanced descriptive
course covering the field of organic chemistry, together with an intro
duction to the literature of organic chemistry. Prerequisite: Course
53 or equiv. Three credits per quarter. Mr. Smith.

110£.t Organic Qualitative Analysis. Reactions of typical functional
groups, identification of pure organic compounds, separation and identifi
cation of pure organic compounds, separation and identification of
constituents of mixture. Prerequisite: Course 53 or equiv. Five
credits. Mr. Koelsch.

120w. Semi-micro Technique. Manipulation of small amounts of material.
Preparations, purifications, preparation of derivatives, fractional dis
tillations and crystallizations. Prerequisites: Org. Chern. 53, Anal.
Chern. I, 2. Three credits. Mr. Lauer.

130s. Organic Quantitative Analysis. Methods of proximate and ultimate
analysis of organic compounds, with special attention to semi-micro
methods. Prerequisites: Course 53, and Anal. Chern. 1, 2. Two or
three credits. Mr. Lauer.

139f,w.s. Advanced Organic Chemistry Laboratory Work. Selected lab
oratory problems of an advanced nature, including some original work.
Prerequisite: Course 53. Two to five credits. Mr. Bartlett.

COURSES PRIMARILY FOR GRADUATE STUDENTS

20lf-202w-203s. Organic Chemistry Seminar. One hour per week. One
credit. Required of all students taking research in organic chemistry.
Mr. Smith, Mr. Lauer, Mr. Bartlett, Mr. Koelsch.

205f-206w-207s. Theoretical Organic Chemistry. Structure, reaction mech
anisms, relation of physical properties to constitution, and other topics
of a theoretical nature. Prerequisite: Course 107. Three credits per
quarter. Mr. Lauer.

211s. Reagents in Organic Chemistry. Discussion of typical reagents used
in organic reactions; their limits of applicability, methods of use, and
types of substances with which they react. Prerequisites: Courses 107
and 110. Four credits. Mr. Bartlett.

30lf-302w-303s. Research in Organic Chemistry. Credits arranged. Mr.
Smith, Mr. Lauer, Mr. Stephens, Mr. Bartlett, Mr. Koelsch.

CHEMISTRY, PHYSICAL

Professors Samuel C. Lind, Frank H. MacDougall, Lloyd H. Reyerson;
Associate Professor George Glockler; Assistant Professor Robert S.
Livingston.

t A charge of $10 is made to COver special chemicals in this course.
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gases
Pre
Mr.

COURSES FOR UNDERGRADUATE AND GRADUATE STUDENTS

1Olf-102w-103s. Physical Chemistry. A general survey of the subject.
Three lectures and one recitation. Laboratory work three or six hours
per week. Prerequisites: two years college chemistry, one year 'col!ege
physics. Three, four, or five credits, depending on the amount of labora
tory work. Mr. MacDougal!, Mr. Livingston.

105w. Application of Higher Mathematics to Chemical Problems. Pre
requisites: integral calculus and permission of the instructor. Three
credits. Mr. MacDougall.

11Of. Physical Chemistry. Three credits. Mr. Glockler.
116f-1l7w-118s. Advanced Physical Chemistry. Three lectures and one reci

tation. Laboratory work for one three-hour period may be taken if
desired. Prerequisites: Course 103 and calculus. Three credits per
quarter, or four with laboratory. Mr. Glockler.

128f-129w-130s. Colloid Chemistry. Prerequisite: Course 103. Two credits
per quarter. Mr. Reyerson.

13lf-132w-133s. Col!oid Chemistry Laboratory. Credits and hours arranged
Must be preceded or accompanied by Course 128, 129, or 130. Mr.
Reyerson.

161 f-162w. Radioactivity. Discovery; theory of atomic disintegration; prop
erties, transformations, and preparation of radioactive elements; prop
erties and effects of alpha, beta, and gamma rays; radioactive and non
radioactive isotopes. Prerequisite: Course 103. Two credits per quar
ter. Mr. Lind.

175s. Photochemistry. History, development, and present status of photo
chemistry. Prerequisites: Optics and Course 103. Three credits. Mr.
Lind.

COURSES PRIMARILY FOR GRADUATE STUDENTS

20lf-202w-203s. Thermodynamics and Chemistry. A detailed study of the
principles of thermodynamics and their application to physical and
chemical phenomena. Prerequisites: Course 103 and calculus. Four
credits per quarter. Mr. MacDougal!.

204f-205w-206s. Kinetic Theory and Atomistics. Kinetic theory of
and liquids, crystal structure, structure of atom, quantum theory.
requisites: Course 103 and calculus. Four credits per quarter.
MacDougall. (Not offered in 1933-34.)

211f-212w-213s. Advanced Physical Chemistry Laboratory. To accompany
or follow any of the advanced courses in physical chemistry. Pre
requisite: Course 103. Credits arranged. Mr. MacDougall.

25lf-252w-253s. Physical Chemistry Seminar. For students taking ad
vanced courses in physical chemistry. One credit. Mr. MacDougall.

264f,w,s. Radioactivity Laboratory. Use and standardization of electro
scopes, radioactive measurements, and quantitative determination of
radium in ores, minerals, waters, and plant products. One or two
credits. Must be preceded or accompanied by Radioactivity 161. Mr.
Lind.
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27lf-272w-273s. Chemical Activation. (Seminar 1 hour per week for gradu
ate students.) Current theories of chemical activation, including
photochemical excitation, gaseous ionization, and the kinetics of cluster
and of chain reactions. Prerequisites: physics and physical chemistry.
One credit per quarter. Mr. Lind.

30lf-302w-303s. Research in Physical Chemistry. Including work in elec
trochemistry, photo and radio chemistry, and colloids. Credits ar
ranged. Mr. Lind, Mr. MacDougall, Mr. Reyerson, Mr. Glockler.

CHILD WELFARE

Professors John E. Anderson, Josephine c. Foster, Florence L. Good
enough, Esther McGinnis; Assistant Professor Edith Boyd.

Prerequisites.-For graduate work in the Institute of Child \Veliare,
students are normally expected to have had the equivalent of an under
graduate major in either psychology, sociology, education, or home eco
nomics. Aside from or including the major, the student normally is ex
pected to have had at least 10 hours in psychology, 8 hours in sociology,
and 3 hours in statistics. In special cases or where the background lies in
other fields, such as nursing or medicine, adjustments may be made.

COURSES FOR UNDERGRADUATE AND GRADUATE STUDEKTS

130f-131w. Child Development. Development of motor, linguistic, and in
tellectual skills. Development of emotion, personality, social reactions,
interests, and abilities. Lectures, readings in the experimental litera
ture, and reports. Prerequisite: 12 credits in psychology or educa
tional psychology. Two or four credits. Mr. Anderson.

133f-134w. Observational and Experimental Methods. The various methods
and techniques such as growth records, mental tests, ratings, controlled
observations, etc., used in the experimental study of the young child.
Practical exercises and problems on institute records and data. Pre
requisite: 10 credits in psychology or educational psychology, including
Ed. Psy. 60 or equiv. and permission of instructor. Four credits. Miss
Goodenough.

140f. Behavior Problems. Nature and origin of behavior difficulties. Em
phasis upon young children and the relation between early behavior
trends and later maladjustment. Prerequisite: 10 credits in psychology,
educational psychology, or sociology. Two credits. Miss Goodenough,
Miss McGinnis.

141w-142s. Practicum in Behavior Problems. Clinic and field work in the
study and treatment of behavior problems. Prerequisite: Course 140.
Credits arranged. Miss Goodenough, Miss McGinnis.

l70f. Parent Education. History and survey of present programs in parent
education and adult education. Analysis of child development and
training literature in relation to the preparation of materials for study
groups. Lectures, discussions, and reports. Prerequisite: 15 credits
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in child welfare, psychology, education, or sociology. Three credits.
Miss McGinnis.

171 w. Technique of Parent Education. Methods of teaching adults. Or
ganization and administration of study groups. Demonstration lessons
and observations. Prerequisite: Course 170. Two credits. Miss
McGinnis.

172s. Field Work in Parent Education. Lesson plans, observations, and
field work. Prerequisites: Courses 170, 171, and permission of instruc
tor. Credits arranged. Miss McGinnis.

190w-191s. Mental Examination of Pre-school Children. A study of the
methods used in testing young children together with practice in such
testing. Prerequisite: Ed. Psy. 143-144-145 or 134-135-136, or equiva
lent, and permission of instructor. Three or six credits. Miss Good
enough.

COURSES PRIMARILY FOR GRADUATE STUDENTS

230f-231 w-232s. Seminar in Child Development. Reviews of current liter
ature. discussion of fundamental problems, and reports on research.
Meetings in alternate weeks. Attendance of graduate students who are
candidates for degrees is required. Prerequisite: permission of in
structor. Three credits. Mr. Anderson.

233f-234w-235s. Research in Child Development. Credits arranged. Mr.
Anderson, Miss Goodenough.

240w-241s. Seminar in Behavior Problems. Discussion of case records,
causative factors, treatment. Meetings in alternate weeks. One credit
each quarter. Miss Goodenough, Miss McGinnis.

250w. Nursery School Education. Discussion of historical background and
current practices. fundamental problems and theory, problems of ad
ministration and organization. Prerequisite: permission of instructor.
Three credits. Mrs. Foster.

260w. Seminar on Physical Growth. Survey of the growth of the human
body and its systems from early fetal life to maturity. Same as
Anat. 160. Credit cannot be received for both Anat. 160 and C\V. 260.
Two credits. Dr. Boyd.

26lf-262w-263s. Statistical and Laboratory \Vork on Physical Growth.
Prerequisite: CW. 260. Same as Anat. 161-162-163. Credit cannot
be received for both Anat. 161-162-163 and C W. 261-262-263. Credits
arranged. Dr. Boyd.

270f-271w-2?2s. Readings in Child Development. Independent readings and
reports in any field such as physical growth, health problems, mental
development, social behavior, nursery school theory, parent education,
etc., which meet the approval of the listed instructors. Credits arranged.
Mr. Anderson, Mrs. Foster. Miss Goodenough, Miss McGinnis, Dr.
Boyd.

CIVIL ENGINEERING

Professors Frederic H. Bass, Alvin S. Cutler, Fred C Lang, Frederick M.
Mann, John 1. Parcel; Associate Professors Chester A. Hughes, John
V. Martenis, Joseph A. \Vise.
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COURSES FOR UNDERGRADUATE AND GRADUATE STUDENTS

161 f. Hydrology. Rainfall, evaporation, transpiration, percolation, run-off.
Flood and low water of streams. Storage for use in water supply,
water power, irrigation, and navigation. Mass curves and frequency
curves. Three credits. Mr. Bass.

162f. \Vater Supply and Sewerage. Sources of water supply; quality
of water. Methods of testing, collection, distribution, and purification
of water. Selection of pumping machinery and motive power. Sewer
systems and sewage disposal works. Prerequisite: M.&M. 129. Three
credits. Mr. Bass.

163s. Water Supply and Sewerage. Prerequisite: Course 162. Three
credits. Mr. Bass.

164f,s. Water Power. Types of low, medium, and high head develop
ments. Details of developments. Dams.' Turbine settings and char
acteristics.. Prerequisite: M.&M. 129. Three credits. Mr. Bass.

171w. Building Sanitation. Location and orientation of buildings; lighting,
ventilation, water supply, plumbing, sewage, and refuse disposal. Pre
requisite: sr. arch. and grads. only. Two credits. Mr. Bass, Mr.
Martenis.

172s. City Planning. Physical elements of the city; topography, drainage,
geology. Public works and structures. Internal and external trans
portation. Zoning. Subsurface structures. Esthetic features of the
city. Prerequisite: Course 52. Three to five credits. Mr. Bass, Mr.
Mann.

COURSES PRIMARILY FOR GRADUATE STUDENTS

26lf-262w. Water and Sewage Purification. Design of water purification
and sewage disposal works. Prerequisite: Course 163. Three to five
credits. Mr. Bass.

280f-281w-282s. Civil Engineering Research. Original work in concrete,
structural steel, hydraulics, municipal or transportation problems. In
vestigations, reports, tests, designs. Prerequisite: by permission. Five
credits per quarter. Mr. Bass, Mr. Cutler, Mr. Lang, Mr. Parcel.

HIGHWAY ENGINEERING

COURSES FOR UNDERGRADUATE AND GRADUATE STUDENTS

154w. Soils Laboratory. Laboratory study of properties of soils which per
tain to their stability. Prerequisite: jr. or sr. One credit. Mr. Lang.

156w. Highway Transport. Development, economic field, relation to other
forms of transportation. Highway transport surveys, economics of
location, economics of selection of the type of surface, effect of vehicle
on road and road on vehicle. Prerequisite: Course 52. Three credits.
Mr. Lang.

157s. Highway Transport. Motor vehicle as a common carrier, analysis
of road legislation, taxation. Principles of successful operation. Sell
ing motor transportation. Prerequisite: Course 156. Three credits.

. Mr. Lang.
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COURSES PRIMARILY FOR GRADUATE STUDENTS

251s. Highway Laboratory. Investigations in co-operation with State
Highway Department. Prerequisite: Course 52. Three to five credits.
Mr. Lang.

252s. Highway Design. Preparing of a plan and specification for short
sections of highways and city streets, also making estimates of mate
rials and cost. Prerequisite: Course 52. Three to five credits. Mr.
Lang.

RAILWAY ENGINEERING

COURSES FOR UNDERGRADUATE AND GRADUATE STUDENTS

121 f. Railway Engineering. Train resistance, ruling and momentum grades.
Curvature, distance, rise and fall as factors in location and operation
of railroads. Train loading, acceleration, retardation; locomotives and
equipment. Operating costs governing grade revision. Prerequisite:
Course 23. Three credits. Mr. Cutler.

122w. Railway Engineering. Lectures, office work, and field inspection.
Design and operation of various types of yards and terminals, and
terminal facilities, including the hump, engine house, coal and water
station. Signalling and interlocking. Prerequisite: Course 23. Three
credits. Mr. Cutler.

123s. Railway Engineering. Design and construction of railroad buildings
and structures; culverts, wooden trestles, switches, cross-overs, cross
ing frogs, etc. Earthwork, computation, estimates, and reports. Dis
tribution of material by mass diagram. Prerequisite: Course 23.
Three credits. Mr. Cutler.

124w. Transportation. Development of railway and inland waterway trans
port, railway regulation and control with special reference to the 1920
Railway Transportation Act, geographical, financial, and rate group
ing of railways, Interstate Commerce Commission method of account
ing. Cost and value of service, present systems, and organization. Pre
requisite: Course 121. Three credits. Mr. Cutler.

125s. Transportation. Specific illustrative problems: Twin City and Mis
sissippi Valley traffic situation. Mississippi River experiment, New
York Barge Canal, Great Lakes traffic, Panama Canal status. Pre
requisite: Course 121. Three credits. Mr. Cutler.

COURSES PRIMARILY FOR GRADUATE STUDENTS

22lf-222w-223s. Railway Administration. Analysis of railway organization
and methods of management and operation. Special problems. Pre
requisite: Course 122. Three credits per quarter. Mr. Cutler.

224f. Railway Terminals and Yards. Continuation of Course 123. Pre
requisite: Course 122. Three credits. Mr. Cutler.

STRUCTURAL ENGINEERING

COURSES FOR UNDERGRADUATE AND GRADUATE STUDENTS

131W,su. Bridge Analysis. Stresses in simple span bridges of the larger
type and in cantilevers, arches, and continuous bridges. Prerequisite:
Course 134. Three credits. Mr. Parcel.
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design and control of concrete mix
of concrete and concrete materials.
Prerequisites: M.&M. 141. Three

132s,su. Bridge Design. Design and detail drawing of railway pin con
nected truss span. Prerequisite: 131. Three credits. Mr. Parcel.

134f,su. Statically Indeterminate Structures. General theory of deflections
and statically indeterminate stresses and application to simple prob
lems in continuous girders, frames, and arches. Prerequisites: Course
33 and M.&M. 128. Three credits. Mr. Parcel.

135s,su. Reinforced Concrete Design. Analysis of structures as rigid
frames. Application to reinforced concrete buildings. Effect of tem
perature and shrinkage. Effect of settlement of foundations. Pre
requisite: Course 142 or 142a. Four credits. Mr. Wise.

141 f,su. Reinforced Concrete. Principles of reinforced concrete. Theory
of beams, slabs, and columns and the application to ordinary struc
tures. Prerequisite: M.&M. 128. Three credits. Mr. Wise.

141 (a) f,su. Reinforced Concrete. Similar to Course 141 with problems
of special interest to students in architectural engineering. Prerequi
site: M.&M. 128. Three credits. Mr. Wise.

142w,su. Reinforced Concrete Design. Continuation of Course 141 with
special emphasis on the practical features of the design of buildings,
bridges, retaining walls, etc. Prerequisite: 141. Three credits. Mr. Wise.

142(a)w,su. Reinforced Concrete Design. Similar to Course 142 with prob
lems of special interest to students in architectural engineering. Pre
requisite: Course 141 (a). Three credits. Mr. Wise.

143s. Reinforced Concrete Analysis. Advanced problems in design includ
ing reinforced concrete arch. Prerequisites: Courses 134 and 142.
Three credits. Mr. \Vise.

144f. Reinforced Concrete. (For students other than civil engineers.)
Design of reinforced concrete beams, girders, and columns. Design
of footings and foundations. Design of retaining walls. Form work.
Mixing and placing concrete. Testing and inspection of concrete work.
Prerequisites: M.&M. 84 and 128, or M.&M. 127 and 128. Three
credits. Mr. Wise.

146f,w,s. Plain Concrete. Theory of
tures. Practice in control tests
Lectures and laboratory work.
credits. Mr. C. A. Hughes.

147w. Foundations. Design and construction of footings, cofferdams, and
caissons for bridges and buildings. Piers and abutments. Under
pinnings of buildings. Exploration and testing of foundation sites.
Excavation and removal of materials from foundation site. Prerequi
site: M.&M. 128. Two credits. Mr. Wise.

148f-149w-1S0s. Advanced Concrete. Short research problems in concrete.
Prerequisite: Course 146. Two credits. Mr. C. A. Hughes.

COURSES PRIMARILY FOR GRADUATE STUDENTS

234ff-23Sw-236s. Advanced Theory of Structures. Application of the theory
of indeterminate stresses to the more complex problems in structural
analysis. Continuous and swing bridges, simple and multiple arch and
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suspension systems. \Vind stresses in tall building frames. Secondary
stresses. Special problems. Mr. Parcel.

237w-238s. Structural Laboratory. Experimental problems in structural
steel. Strain gauge study of actual stress distribution in beams, col
umns, and riveted joints. Prerequisite: Course 133. Three to five
credits per quarter. Mr. C. A. Hughes.

24Sf-246w-247s. Seminar. Special topics in the higher theory of structures.
Prerequisites: Courses 134, 142. Three to six credits per quarter.
Mr. Parcel, Mr. Wise.

DAIRY HUSBANDRY

Professor Willis B. Combs; Associate Professors Harold Macy, \VilIiam
E. Petersen.

Students taking major work in dairy husbandry for a Master's degree
may be exempted from the language requirement.

Students desiring major work in dairy production should make arrange
ments with the Division of Dairy Husbandry previous to registration.

Prerequisites.-For a major in production the adviser must be satisfied
that the student has had sufficient preparation in chemistry, genetics, and
animal physiology; for a major in dair)' prodltcts, bacteriology, chemistry,
physics, and economics; for a major in dairy bacteriology. chemistry, bac
teriology, and dairy products.

When the preparation appears inadequate the adviser may require that
additional courses be taken to make up the deficiencies. \Vith the ap
proval of the adviser, certain courses in agricultural biochemistry, bacteri
ology, genetics, and animal husbandry may be accepted as part of the
major.

Dlte to the limitation of a,'ailable animals and the cost of animal ex
periments, students desiring a major in dairy prodltction are expected to
11W ke arrrangements pre'i~'ous to elllrolment.

COURSES FOR UNDERGRADUATE AND GRADUATE STUDENTS

101i. Milk Production. Problems of the dairy farmer. Three credits.
102s. Market Milk. Lectures and laboratory work. Three credits. Mr.

Macy.
103w. Dairy Stock Feeding. Application of the principles of nutrition to

special problems of feeding the dairy cow and growing the young
animals. Three credits.

104s. Dairy Stock Selection. Practice in comparative judging; selection
and valuation; visits to purebred herds. Three credits. 11r. Petersen,
Mr. Allen.

lOSf-106w-107s. Seminar. Special investigations and study of selected
topics. Reports on assigned subjects and reviews of recent scientific
investigations. One credit each quarter. Mr. Macy.

llOw. Dairy Products III. Similar to Course lllf with special application
to ice cream. Three credits. Mr. Combs.
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111£. Dairy Products I. The chemical, bacteriological, and economic prob
lems in the manufacture and marketing of butter. Three credits. Mr.
Combs.

112s. Dairy Products II. Similar to Course 111£ with special application
to cheese, condensed and powdered milk. Three credits. Mr. Combs,
Mr. Coulter.

113s. Technical Control. Chemical and bacteriological laboratory methods
used in technical control of milk and its products. Three credits. Mr.
Combs, Mr. Macy, Mr. Coulter.

115s. Advanced Dairy Bacteriology. Investigations of specific problems in
the bacteriology of milk and dairy products. Prerequisites: Course 2
or equiv., Course 111 or 112. Three credits. Mr. Macy.

COURSES PRIMARILY FOR GRADUATE STUDENTS

201 w. Dairy Bacteriology. Lectures, assignments, laboratory work. Types
of milk organisms, relation of the bacteria of milk to dairy manufac
turers and to public health, the bacteriology of dairy products. Three
credits. Mr. Macy.

202f-203w-204s-208su-21Osu. Research in Dairy Husbandry. Facilities of
fered for study and investigation of subjects pertaining to dairy cattle.
Students are allowed to assist at times with investigations under way in
the experiment station. Arranged to meet the needs of the individual
student. Open in the summer quarter only to those who have had pre
liminary graduate work. Mr. Petersen.

205f-206w-207s-209su-211su. Dairy Products. Opportunity and facilities are
offered for study and investigation of problems concerning dairy prod
ucts. The work is arranged to meet the needs of the individual student.
Open in the summer quarter only to those who have had preliminary
graduate work. Mr. Combs, Mr. Macy.

ECONOMICS

Professors Russell A. Stevenson, Roy G. Blakey, George Filipetti, Fred
eric B. Garver, Alvin H.Hansen, Arthur W. Marget, Bruce D. Mudg
ett, J. V,'arren Stehman, Roland S. Vaile; Associate Professors Ernest
A. Heilman, John ]. Reighard, Clare L. Rotzel, William H. Stead;
Assistant Professors Arthur M. Borak, Ralph Cassady, Walter R.
Myers, Harry]. Ostlund, Emerson P. Schmidt, Robert M. Weiden
hammer.

Candidates for higher degrees will be accepted as majors in economics
in the following fields; money and banking, public finance, economic theory,
economic history, labor statistics; in accounting, only for the Master's
degree.

GENERAL ECONOMICS AND BUSINESS ADMINISTRATION

Prerequisites.-For major work, 27 quarter credits for those offering
Economics lA, 1B and 3, or their equivalent; 18 quarter credits for those
not presenting Economics 1A and 1B or an equivalent. These credits should
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include Money and Banking, Statistics, and Accounting. Candidates not
presenting these fundamental courses upon registration in the Graduate
School may be required to complete them in addition to the regular course
requirements for the degree.

Majors and minors.-Major and minor work for the Master's degree
may both be taken in economics if the candidate presents a program of
courses properly complementing each other and not too closely related, if
approved by the Executive Committee of the Graduate School. Agricul
tural economics, economic history, and accounting will usually be consid
ered satisfactory as majors or minors distinct from general economics.

Required COltrses.-AII candidates for advanced degrees must complete
Economics 103-104, or Economics 203-204, or the equivalent of either.
Other courses will be required according to the field in which the candidate
is working. Ordinarily at least one full graduate seminar must be carried
throughout the year.

Language reqldrement.-Candidates for the Master's degree in eco
nomics are required to have a reading knowledge of a foreign language
only when the thesis is written in the following fields: money and banking,
public finance, economic theory, economic history, and labor.

Economics

COURSES FOR UNDERGRADUATE AND GRADUATE STUDENTS

NOTE.-The following courses in other departments carry credit also in
Economics: 180-181-182, Topics in Economic History; 210-211-212, Gradu
ate Seminar in Economic History. Political Science: 107, Recent Social
Legislation; 109, Government and Business; 111, Law of Public Utilities.

103f-104w. Value and Distribution. Six credits. Mr. Mudgett.
lOSs. History of Economic Ideas: The Classical Economists. Three credits.

Mr. Garver.
106s. History of Economic Ideas: The Critics of the Classical Economists.

Three credits. (Not offered in 1933-34.)
113w-1l4s. Theory of Statistics. Six credits. Mr. Mudgett.
124w. Comparative Banking-British Systems. Three credits. Mr. Myers.
125w. Comparative Banking-European Systems. Three credits. Mr.

Myers. (Not offered in 1933-34.)
127s. Comparative Banking-South American Systems. Three credits. Mr.

Myers.
141f,w,s. Monetary and Banking Policy. Three credits. Mr. Marget, Mr.

Borak.
149f,w,s. Business Cycles. Three credits. Mr. Marget, Mr. Myers.
154s. Public Utilities. Three credits. Mr. Schmidt.
160w. The Modern Corporation. Three credits. Mr. Stehman.
16lf,w,s. Labor Problems and Trade Unionism. Three credits. Mr. Han

sen, Mr. Stead.
162w. Labor Movements. Three credits. Mr. Schmidt.
163w. Economic Aspects of Population and Immigration. Mr. Hansen.
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164s. Labor Legislation and Social Insurance. Three credits. Mr. Stead.
166£. International Economic Problems. Three credits. Mr. Hansen.
172f. Economics of Transportation. Three credits. Mr. Schmidt.
176f,s. Commercial Policies. Three credits. Mr. Blakey.
191f-192w. Public Finance. Six credits. Mr. Blakey.
193s. State and Local Taxation. Three credits. Mr. Blakey.

COURSES PRIMARILY FOR GRADUATE STUDENTS

203f-204w. Seminar in Economic Theory. Six credits. Mr. Garver.
206s. Seminar in Market Prices. Three credits. Mr. Vaile.
215. Mathematical Economics. Three credits. (Kot offered in 1933-34.)
243f-244w. Seminar in Money and Banking. Six credits. Mr. Marget.

( Not offered in 1933-34.)
248f-249w. Seminar 1tl Unemployment and Business Cycles. Six credits.

,Mr. Hansell.
Business Administration

100f,w,s. Report Writing. One credit. Mr. Heilman.
lOlf-102w. Advanced General Economics. Six credits. Mr. Mudgett, Mr.

Schmidt.
101w-102s. Advanced General Economics. Six credits. Mr. Garver.
107f. Advanced General Economics. Combined course. Five credits. Mr.

Garver.
109w,s. Business Policy. Three credits.
112f,w,s. Business Statistics. Three credits. Mr. :Mudgett, Mr. Kozelka.
130£,s. Cost Accounting. General survey. Three credits. Mr. Ostlund.
132w. Cost Accounting. Five credits. Mr. Ostlund.
133s. Cost Accounting Methods. Three credits. Mr. Ostlund.
134f. Income Tax Accounting. Three credits. Mr. Reighard.
135f. Auditing and Public Accounting. Three credits. Mr. Reighard.
136s. Internal Auditing. Three credits. Mr. Reighard.
138f. Accounting Practice and Procedure. Five credits. Mr. Heilman.
139£,w,s. Advanced General Accounting. Three credits. Mr. Heilman.
142£.w,s. Money and Banking-Advanced Course. Three credits. Mr.

'Marget, Mr. Kozelka, Mr. Myers, Mr. Weidenhammer.
145s. Foreign Exchange. Three credits. Mr. Myers.
146£. Investments. Three credits. Mr. vVeidenhammer.
147f. Bank Administration. Three credits. Mr. Myers.
148w. The Securities Market. Three credits. Mr. \Veidenhammer.
155f,w,s. Corporation Finance. Three credits. Mr. Stehman.
156f. Finance Management. Three credits. Mr. Stehman.
165f,w,s. The Economics of Public Utilities. Three credits. Mr. Garver,

Mr. Schmidt.
167w. Personnel Administration. Three credits. Mr. Stead.
168s. Advanced Personnel Administration. Three credits. Mr. Stead.
177w. Foreign Trade. Three credits. Mr. Blakey.
180f-181w-182s. Seminars for Seniors and Graduates. Intensive study of

problems in respective fields of specialization.
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Instructor
Mr. Reighard, winter;

Mr. Stevenson, spring
Mr. Stehman and others
Mr. Vaile and others
Mr. Stead
Miss Donaldson

Hour Bldg.
I 301B

VII 302B
VI·VIIY, 301B
VI·VIIY, 302B

(s)IV IB
(w)III

Ar Ar Mr. Mudgett
VI 209B Mr. Filipetti
Ar Ar

(Not offered in 1933-34.)

Title Credits Day
A. Accounting* ............ 6 MWF

B. Business Finance* . ..... 6 MWF
C. Marketing . ............. 9 TTh
D. Personnel ?tIanagement .. 9 TTh
E. Secretarial Practice* .... 6 MWF

F. Statistics 9 Ar
G. Production Management 9 MWF
H. Insurance§ ............. 3 Ar
I. Traffic Management ..... 3

* Winter and spring only.
§ Spring only.

183f,w,s. Senior Practice Course. Credits arranged.
194f-195w-196s. Advanced Advertising Procedure.

Vaile.

Members of the staff.
Three credits. Mr.

AGRICULTURAL ECONO~1JCS*

Professors O. B. Jesness, Andrew Boss, Warren C. \Vaite; Associate Pro
fessors Edwin C. Johnson, George A. Pond; Assistant Professors Rex
W. Cox, Lewis F. Garey.

Prerequisites.--For major work 18 quarter credits consisting of courses
acceptable to the student's adviser. Further courses may be required if
in the opinion of the adviser this is necessary.

Majors and minors.-The thesis may be in any field of agricultural
economics (marketing, farm management, economics of agricultural pro
duction, agricultural prices, farm finance, land economics). Candidates
will be expected to take work in the different fields, the program depend
ing upon the field of specialization. With the approval of the adviser,
certain courses in general economics and business administration may be
accepted as major work. The minor may be in general economics.

Language requirement.-Candidates for the Master's degree in agri
cultural economics may be exempted from the requirement of a reading
knowledge of a foreign language.

COURSES FOR UNDERGRADUATE AND GRADUATE STUDENTS

102w. Farm Management: Organization. The business side of farming
with emphasis on farm organization and equipment. Three credits.
Mr. Garey.

103s. Farm Management: Operation. A continuation of 102 with special
attention to farm operation. Prerequisite: Course 102. Three credits.
Mr. Garey.

104s. Types of Farming. A study of types of farming and of prevailing
farm practices in the principal agricultural production areas. Prerequi
sites: Courses 102, 103, or equiv. Three credits. Mr. Boss.

II Of-Ill w. Economics of Agricul tural Production. The principles 0 f pro
duction economics elaborated in terms of the production of the major

* For courses in General Economics and Business Administration, see Economics.



farm products and producing areas. Economic geography of agricul
ture. National production policies. Six credits. Mr. Johnson.

126f,s. Economics of Consumption. Formulation of the economic principles
relating to choice between different uses of income and time and
energy of individuals and family organizations. Three credits. Mr.
Waite.

131w. Market Prices. Analysis of the price making process as it works
out in the market places where the major farm products are sold.
Market quotations and price quoting. Three credits. Mr. Waite.

135s. Methods of Price Analysis. Statistical technique involved in analyz
ing seasonal and year-to-year movements in prices of farm products.
Interpretation of results. Three credits. Mr. Waite.

140f. Marketing Organization: Staples. Principles of production economics
applied to the organization of markets and marketing organization for
the grains, tobacco, cotton, and wool. Especial attention to co-operative
organization. Three credits. Mr. Johnson, Mr. Cox.

141w. Marketing Organization: Dairy and Poultry Products. Three crdits.
Mr. Jesness.

142s. Marketing Organization: Fruits and Vegetables. Two credits. Mr.
Cox.

143w. Marketing Organization: Livestock and Meats. Three credits. Mr.
Johnson.

144f. Co-operative Organization. Three credits. Mr. Jesness.
150s. Advanced Farm Finance. Three credits. Mr. Johnson.
170s. Land Economics. Three credits. Mr. Johnson.
190f. Agricultural Statistics. Intended for beginning graduate students

who have had no course in the elements of statistical method. Three
credits. Mr. Cox.

191w. Advanced Agricultural Statistics. Three credits. Mr. Waite.
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COURSES PRIMARILY FOR GRADUATE STUDENTS

200f-201 w-202s. General Seminar in Agricultural Economics.* Credits ar.
Mr. Jesness and staff.

203f-204w. Current Problems and Literature. No credits. Required of all
majors in agricultural economics. Mr. Jesness.

206s. Seminar in Agricultural Policy. A study of economic problems of
agriculture and policies adopted by governmental, agricultural, and
individual agencies toward such problems. Three credits. Mr. Jesness.

220s. Farm Surveys. An intensive study of the factors entering into farm
organization. Special emphasis on selection, assembling, validity, and
analysis of data. Attention given to studies in local production areas.
Three credits. Mr. Garey.

221£. Farm Organization Studies. A seminar study of the principles in
volved in the analysis of farm organization data and the computation

* Under this head are arranged special seminars on subjects suited to the needs
of the particular groups of graduate students, or on subjects upon which members
of the staff are doing work at the time.
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of farm costs. Attention will be given to methods used in collecting
and compiling these data with special emphasis on farm records and ac
counts as a basis for farm organization study. Three credits. Mr. Pond.

223f-224w. Systems of Farming. A seminar course, including an intensive
study of the factors determining the various systems of farming and
production areas, with emphasis on specific types of farming. Three to
six credits. Mr. Boss, Mr. Garey.

225w-226s. Advanced Farm Organization. Analysis of farm organization
and the application of survey factors and cost factors in organizing the
business of farming. Three to six credits. Mr. Boss, Mr. Pond.

230f,w,s. Research Problems in Farm Organization and Operation. A study
of methods of conducting research work and analyzing problems in
farm organization and operation. Students will be assigned to indi
vidual research problems or to special phases of research work being
conducted by members of the staff. Reports covering progress of work
and analysis of findings required as a basis for credit. Three to nine
credits. Mr. Boss, Mr. Pond.

237w. Seminar in Research Methods in Price Analysis. A survey and
analysis of the various types of research projects being worked upon
in the field of prices of farm products. Three credits. Mr. Waite.

240s. Seminar in the Marketing of Cereals. Three credits. Mr. Jesness.
241£. Seminar in the Marketing of Livestock and Livestock Products. Three

credits. (Offered in 1933-34 and in alternate years thereafter.) Mr.
Jesness, Mr. Johnson.

244w. Seminar in Co-operative Marketing. Three credits. (Offered in
1933-34 and in alternate years thereafter.) Mr. Jesness.

246. Seminar in Economics of Consumption.
247f. Seminar in Research Methods in Marketing. Three credits. Mr.

Jesness.
251w. Seminar in Transportation of Farm Products. Consideration of spe

cial topics, such as rural highway economics, incidence of transportation
costs of farm products.

265f. Seminar in Agricultural Taxation. Three credits.

EDUCATION

Professors Harold Benjamin, Charles \V. Boardman, Leo J. Brueckner,
Harl R. Douglass, Fred Engelhardt, Melvin E. Haggerty, August C.
Krey, Wylie B. McNeal, Wilford S. Miller, Homer J. Smith; Asso
ciate Professors Clara M. Brown, Albert M. Field, Wesley E. Peik,
Dora V. Smith; Assistant Professors Herbert A. Carroll, Alvin C.
Eurich, Palmer O. Johnson, John G. Rockwell, James G. Umstattd,
Marvin J. Van \Vagenen, Edgar B. \Vesley.

Prerequisites.-For major work at least six quarter credits in psychol
ogy and in addition to this a total of not less than 18 quarter credits of
undergraduate work in education, which shall include Ed. 51, 52, 53, and
Ed.Psy. 60 or equivalent. For minor work at least six quarter credits in
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psychology and in addition to this, a total of not less than 18 quarter
credits of undergraduate work in education. Credit for seminar courses
is not allowed.

Exemption from the language requirement for the Master's degree may
be made in individual cases.

MAJORS AND MINORS

Major and minor work for advanced degrees may be arranged from
courses listed below under the following groupings:

Doctor's Degree

1.1ajor.-Majors may be designated as follows:

1. Educational administration and supervision.

2. Educational psychology.

3. Education. (Under this designation the student, with the ap
proval of his adviser, may select a group of courses from
among those listed below, excluding the field of his minor, cen
tering about his special interest in education. The following are
typical centers of interest: agricultural education, elementary
education, history of education, home economics education, in
dustrial education, techniques of instruction, secondary educa
tion, higher education.)

1.1inor.-Minors may be designated as follows:

1. Any other field of study offered in the University of Minnesota
in which satisfactory courses of graduate character are available
and which is obviously related to the major subject.

2. Students majoring in fields other than education may choose
education or any of its subdivisions enumerated above as a
minor when it appears that such a minor is appropriately re
lated to the maj or field.

Master's Degree

1.1ajor.-Majors may be chosen as follows:

1. Educational administration and supervision.

2. Educational psychology.

3. Education. (Under this designation the student, with the ap
proval of his adviser, may select a group of courses from among
those listed below, excluding the field of his minor, centering
about his special interest in education. The following are typical
centers of interest: agricultural education, elementary education,
history of education, home economics education, industrial educa
tion, techniques of instruction, secondary education, higher
education. )
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Minors.-Minors may be chosen as follows:
1. Educational administration and supervision.
2. Educational psychology.
3. Education. (Under this designation the student, with the ap

proval of his instructor, may select a group of courses from
those listed, excluding the field of his major, centering about
his special interest in education. Typical centers of interest
are listed above under Major.)

4. Any other field of study offered at the University of Minne
sota in which satisfactory courses of graduate character are
available and which is obviously related to the major field.

5. Students majoring in fields other than education may choose
education or any of its subdivisions enumerated above as a
minor when it appears that such a minor is appropriately related
to the major field.

Program of c:asscs.-For the schedule of classes for the year, includ
ing hours and place see Combined Class Schedule bulletin, Education sec
tion. For descriptions of prerequisite courses see College of Education
bulletin, Part 1.

GENERAL COURSES

COURSES FOR UNDERGRADUATE AND GRADUATE STUDENTS

Ed.l33w. Guidance in Secondary Schools. Basic principles and current
practices in educational and vocational guidance in junior and senior
high schools. Application of principles through case discussions. Two
credits.

Ed.l99su. Organization, and Supervision of Vocational Education. A gen
eral course to consider objectives, methods, operation, and supervision
of vocational education in the public schools, with special emphasis on
agricultural education. Especially for superintendents, principals, and
supervisors of vocational education. Prerequisite: Ed.T.IS or equiv.
Three credits. Mr. Field.

COURSES PRIMARILY FOR GRADUATE STUDENTS

Ed.208£. Methods in Educational Research. A study of the methods em
ployed in treatment and presentation of educational problems. Designed
to aid students in the preparation of theses. Suggested for all candi
dates for degrees. Two credits. Mr. Johnson.

Ed.228f-229w-230s. Problems of College Education. Problems of student
personnel, of college curricula and instruction, of organization and
administration. Six credits. Mr. Haggerty.

ADMINISTRATION AND SUPERVISION

COURSES FOR UNDERGRADUATE AND GRADUATE STUDENTS

Ed.Ad.l!3£. High School Curriculum. A study of methods of curriculum
making, types of programs of study, curricula, subjects of study, con
stants, variables, electives, distribution of subj ect-matter by years and
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units. Prerequisites: 10 hrs. in education including Ed. 51. Two ~

credits. Mr. Benjamin.
Ed.Ad.1l5w. Organization of the Elementary School. Problems relating to

the organization for instruction and classification of pupils in elemen
tary schools with critical examination of current practices. Mr. Engel
hardt.

Ed.Ad.119f. The Elementary School Curriculum. A study of the principles
underlying the selection and organization of subject-matter for courses
in the elementary school; survey of the methods of the findings of
research by subjects. Prerequisites: 9 hrs. in education including Ed.
51. Three credits. Mr. Peik.

Ed.Ad.l19T-120T. Elementary School Curriculum. (Same as above for
teachers.) Four credits. (Not offered in 1933-34.)

Ed.Ad.121w. Educational Advising of Women and Girls. A course de
signed to acquaint students with the problems of educational advising
of girls and young women, particularly those of high school age. Stu
dents admitted to the course through conference with instructor. Pre
requisite: 15 credo in education and psychology. Three credits. Miss
Blitz.

Ed.Ad.123w. Supervision of High School Instruction. The present status
of high school supervision; its proper scope and function. A course
combining consideration of principles and their application to improving
high school instruction in the academic and special subjects. Prerequi
site: 10 hrs. in education. Three credits. Mr. Boardman.

Ed.Ad.l24f. Public School Administration. The organization, administra
tion, and general support of public schools in states and local school
districts. Prerequisite: 10 hrs. in education. Three credits. Mr.
Engelhardt.

Ed.Ad.l25w. Techniques in Administration. Standard practices regarding
child accounting problems, records and' reports; procedures having to
do with personnel and school board relations and rules and regulations;
standard office practices, including textbook and supply management.
Prerequisite: Ed.Ad. 124. Three credits. Mr. Engelhardt.

Ed.Ad.126s. School Plant Management. Plant program planning and financ
ing, including operation and maintenance of public school buildings.
Prerequisites: Ed.Ad. 124, 125. Three credits. Mr. Engelhardt.

Ed.Ad.l28f,w,s. Special Problems in Educational Administration. This
course is designed primarily for superintendents and principals qualified
to make intensive studies of specific problems related to the administra
tion of a school system. Prerequisite: Ed.Ad. 124-125-126 or equiv. One
or two credits. Mr. Engelhardt.

Ed.Ad.133f. Guidance in Secondary Schools. Emphasizes practices in edu
cational and vocational guidance in junior and senior high schools,
considering such phases as giving information about vocations, utilizing
test results and school marks, and organizing the staff for guidance.
Prerequisite: 10 hrs. in education including Ed.Psy. 51. (Not offered
in 1933-34. See Ed. 133.)
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Ed.Ad.I50f.:j: Supervision and Improvement of Instruction. An analysis of
the functions and duties of a supervisor as related to the improvement
of instruction; specific supervisory technique; objective analysis of
classroom activity; concrete applications to present day problems; case
studies. Prerequisite: Ed. 63 or equiv. Three credits. Mr. Brueckner.

Ed.Ad.I5Iw.:j: Supervision-Vses of Educational Tests in Improving Instruc
tion. Objective evaluation of the results of teaching; diagnosis of pupil
difficulty; remedial work; tests as aids to teaching; following up a
testing program. Prerequisite: Ed.Ad. 150 or equiv. Three credits.
Mr. Brueckner.

Ed.Ad.I52w. Supervision-The Adjustment of Schools to Individual Differ
ences. The adaptation of the school, the curriculum, and classroom
procedures to the abilities and interests of pupils. Prerequisites: 15 hrs.
in education. Two credits. Mr. Peik.

Ed.Ad.I53f. Supervision of English in the Elementary Schools. Improve
ment of instruction in language, grammar, spelling, and handwriting;
the results of scientific investigation; use of standardized and informal
tests; remedial work. Prerequisite: Ed. 63 or equiv. Two credits.
Miss Smith.

Ed.Ad.I54s. Supervision of Social Sciences in the Elementary Schools. The
scientific work being done on the course of study in geography, history,
science, and related fields; improvement of instruction in social sciences
in the elementary schools. Prerequisite: Ed. 63 or equiv. Two credits.
Mr. \Vesley.

Ed.Ad.155f. Supervision of Arithmetic in the Elementary Schools. Locat
ing supervisory needs; enrichment of instruction; selection, organiza
tion, gradation of the curriculum; diagnostic and remedial teaching;
recent trends and research. Prerequisite: Ed. 63 or equiv. Two credits.
Mr. Brueckner.

Ed.Ad.156s.:j: Practice Supervision-Observation and Field Work. Class
room visitation in the University Elementary Demonstration School, the
University High School, and other schools in or near the Twin Cities,
followed by conferences. The application of supervisory techniques and
follow up; social projects in supervision. Prerequisite; 15 hrs. in edu
cation, and permission of instructor. Three credits. Mr. Peik, Mr.
Cooper.

Ed.Ad.I57f,w,s.:j: Practice in Supervision. Individual research on special
supervisory problems, especially intended for supervisors in service.
Prerequisite: consent of instructor. Three credits a quarter. Mr.
Brueckner, Mr. Cooper.

Ed.Ad.I5S. Organization for Supervision. The organization and the ad
ministration of a public school system for supervision, treating specifi
cally the delegation and co-ordination of the supervisory responsibilities
of all staff members associated in these activities. (Not offered in
1933-34.)

t A fee of $1 per credit is chaq(ed for this course.



58 THE GRADUATE SCHOOL

Ed.Ad.159s. Supervision of Reading. The improvement of supervISIon and
instruction in reading; by supervisors, principals, and faculties. Pre
requisite: 15 hrs. in education. Mr. Peik.

Ed.Ad.160s.+ Supervision of Elementary Subjects. An overview course for
giving supervisor and superintendent information as to recent trends
in elementary education. Prerequisite: Ed.Ad. 150. Two credits. Mr.
Brueckner.

Ed.Ad.161f,w,s. Special Problems in School Supervision. Intended primarily
for graduate students majoring in supervision and others qualified to
make intensive studies of specific problems related to school supervision.
Fall, general aspects of supervision; winter, supervision of arithmetic;
spring, educational diagnosis. Prerequisites: 10 hrs. in education in
cluding Ed. 51. Mr. Brueckner.

Ed.Ad.167f. The Junior High School. An introduction to the theory and
practice of junior high school education; sources of the movement
for reorganization; purposes, functions, and limitations; types of re
organization; fundamental problems of reorganization; reorganization
of subject-matter. Prerequisite: 10 hrs. in education, including Ed.
51. Two credits. Mr. Douglass.

Ed.Ad.169w. Extra-curricular Activities. Types of activities in junior and
senior high schools; aims and values; practices in organizing, admin
istering, and supervising; methods of evaluation. Prerequisite: 10 hrs.
in education, including Ed. 51. Two credits. Mr. Benjamin.

Ed.Ad.170f,w,s. Special Problems in Secondary Education. Planned pri
marily for those at work in high schools who are qualified to make in
tensive studies relating to administration and supervision of secondary
education. Consult instructor before registering. Prerequisite: 10 hrs.
in education, including Ed.Psy. 55. Two credits. Mr. Benjamin, Mr.
Douglass.

Ed.Ad.l72w. Curriculum and Course of Study Construction. A study of
the techniques employed at the public school and college levels. Class
and individual projects according to needs and interests. Prerequisite;
15 hrs. in education. Two credits. Mr. Peik.

Ed.Ad.l75s. Financial Aspects of Public School Business Administration.
Financial program planning, budgeting accounting, cost finding, income
and expenditure control; and the preparation and analysis of financial
reports. Prerequisites; Ed.Ad. 124, 125. Three credits. Mr. Engel
hardt.

Ed.Ad.178f. School Surveys. A study of the literature and methods of
school surveys, as a basis for the investigation of practical problems in
school administration and supervision. Three credits. Mr. Engelhardt.

Ed.Ad.180f,w,s.+ Practice in High School Administration. Practical ex
perience in problems of administration, pupil personnel, curiculum ad
ministration, extra-curricular activities, staff problems, program and
schedule making, etc. Consult instructor before registering. Pre-

~ A fee of $1 per credit is charged for this course.
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requisite: 10 hrs. in education including Ed.Ad. 65. Two credits a
quarter. Mr. Boardman.

Ed.Ad.184f. Supervision of Practice Teaching. A course primarily for
teachers engaged in the direction of practice teachers in secondary
education. Two credits. Mr. Boardman.

Ed.Ad.185f. The Professional Education of Teachers. A study of the
present status and of the problems that relate to the institutional train
ing of teachers for public schools and higher education. Prerequisite:
15 hrs. in education. Two credits. Mr. Peik.

Ed.Ad.186w. Special Problems in Teacher Training. Planned for those
who have a special interest in this field. An intensive study of specific
problems. Consult instructor before enrolling. Prerequisite: Ed.Ad.
185 or consent of instructor. Two credits. Mr. Peik.

Ed.Ad.187s. Administration and Teaching in Teachers Colleges. In this
course emphasis is placed on the historical development, the present
status, and the prospects of future development. An intensive study is
made of curricula, departmental organization, and practice teaching.
Emphasis is placed also on the supervision of instruction. Prerequisite:
15 hrs. in education. Two credits. Mr. Peik.

COURSES PRIMARILY FOR GRADUATE STUDENTS

Ed.Ad.205-206-207. Seminar in Educational Administration. No credit.
Mr. Engelhardt.

Ed.Ad.2l8-219-220. Seminar in Secondary School Problems. No credit.
Mr. Benjamin, Mr. Boardman, Mr. Douglass.

Ed.Ad.225-226-227. Seminar in Elementary School Problems. No credit.
Mr. Brueckner, Mr. Peik.

Ed.Ad.264w-265s. High School Administration. Organization of secondary
school units; housing; selection and assigning of the staff; schedule
making; public relations and publicity; organization of guidance and of
extra-curricular activities; pupil, equipment, and internal fund account
ing and related problems of administration; government; problems
related to instruction. Prerequisite: 10 hours in education including
Ed. 51. Four credits. Mr. Douglass.

Ed.Ad.270f,w,s. Special Problems in Secondary Education. Primarily for
those at work in high schools who are qualified to make intensive studies.
Consult instructor before registering. Prerequisite: 10 hours in educa
tion including Ed. 51. Two credits. Mr. Douglass.

AGRICULTURAL EDUCATION

Prcrcquisites.-For major or minor work, 18 credits in agricultural
education and preparation in agricultural subjects satisfactory to the De
partment of Agricultural Education.

COCRSES FOR UNDERGRADUATE AND GRADUATE STUDENTS

Agr.Ed.135f. The Curriculum in Vocational Agriculture. A study of cur
riculum organization, determination of subject-matter, organization of

- ------------------~
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subject-matter, job analysis, course construction, texts, and references.
Prerequisite: Course 11. Three credits. Mr. Field.

Agr.Ed.l4Iw,s. Supervised Practice in Vocational Agriculture. A special
methods course dealing with the selection, planning, supervising, and
summarizing of the practical work in agriculture. Special emphasis
on the problem method of teaching and the use of the farm and com
munity for teaching purposes. Prerequisite: Course II. Three credits.
Mr. Field.

Agr.Ed.144w. Course Organization and Instruction for the Individual in
Vocational Agriculture. Subject-matter content for the individual
should be based on farm activities. Individuals should progress ac
cording to abilities and needs. Accepting these principles, this course
includes selection and organization of content, administration, and
teaching technique. Prerequisite: Course II. Two credits. Mr. Field.

Agr.Ed.154f,w. Rural Education and Community Leadership. The rural
school as a community center, and ways and means of organizing edu
cational and recreational activities, such as clubs, festivals, fairs, and
other desirable features of rural community life. Prerequisite: Course
11. Three credits. Mr. Field.

Agr.Ed.l61 w. Vocational Education in Agriculture. A study of the prin
ciples developed and established in agricultural education. The prin
ciples developed in other vocational education and their relation to
agricultural education. Prerequisites: 11, 181, 182, 183. Three credits.

Agr.Ed.162s. The Basis of Vocational Teaching Technique. A course which
includes an analysis of the philosophical, psychological, and other bases
of teaching technique from the viewpoint of the teacher of vocational
agriculture. Prerequisites: Courses 11, 181, 182, 183. Three credits.

Agr.Ed.164. Fundamentals in Agriculture. Basic principles of agricultural
science and elements of practical agriculture. Emphasis on concrete
problems in soils, crops, and animal husbandry as related to classroom
instruction and to school and home projects. Three credits. (Not
offered in 1933-34.)

Agr.Ed.17lf,w,s. Problems in Procedure. For agriculture teachers. Empha
sizes working out problems in detail in order that the processes as
formulated can be used in teaching the following year by those en
rolled. Discussions, readings, papers, laboratory. Prerequisites:
42, 182, or equivalent teaching experience. Three credits. Mr. Field.

Agr.Ed.176. Problems in Visual Presentation. Special attention to use
of visual aids in teaching agriculture. The development of proper visual
methods by means of research. Prerequisite: Course 75. Three credits.
Mr. Field. (Not offered in 1933-34.)

Agr.Ed.18lf. Teaching Agriculture. Observations of class work, apprentice
teaching, curriculum organization, farm practice, and the use of farm
and community for teaching purposes. Prerequisite: Course 11. Five
credits. Mr. Field.

Agr.Ed.182w. Teaching Agriculture. Special methods course dealing with
conducting a high school agriculture department. Fundamentals of
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method in teaching as related to teaching agriculture in the high school.
Organizing subj ect-matter. Selection and manipulation of devices.
Prerequis,ite: same as for 181. Five credits. Mr. Field.

Agr.Ed.183s. Teaching Agriculture. Organization and administration of
agriculture in secondary schools including all day, part time, and eve
ning school instruction. Special emphasis on equipment, text and ref
erence books, extension work, and organizations. Prerequisite: same
as for 181. Five credits. Mr. Field.

Agr.Ed.19lf-192w-193s. Seminar in Agricultural Education. Critical studies
of important problems in agricultural education; opportunity for in
dividual investigation and research; review and interpretation of cur
rent educational literature. Six credits. Mr. Field.

COURSES PRIMARILY FOR GRADUATE STUDENTS

Agr.Ed.20lf-202w-203s. Advanced Seminar. Study of the broader ad
ministrative problems and policies in the field of agricultural education.
Opportunity for independent investigation and research. One to two
credits per quarter. Mr. Field.

Agr.Ed.22lf-222w-223s-224su. Graduate Problems. Making investigations,
gathering data, and formulating plans regarding agricultural education.
Three credits per quarter. 11r. Field.

Agr.Ed.241f. Operation of Vocational Agriculture. Problems involved in
the state and local activities in conducting vocational agriculture. It
includes a study of federal and state laws and regulations, courses of
study, duties of the state supervisor, reports, records, and conferences.
Two credits. Mr. Field.

Agr.Ed.242w,s. Organization and Administration of Teacher Training for
Vocational Agriculture. Development of teacher training institutions,
agricultural college curricula, professional needs of high school teach
ers, professional courses and their content, equipment, itinerant teacher
training, practice teaching, teacher evaluation. Two cre::lits. Mr. Field.

Agr.Ed.243su. Same as Course 242 with the addition of concrete studies of
specific institutions. Not open to students having credit for 242. Three
credits. Mr. Field.

ART EDUCATION

COURSES FOR UNDERGRADUATE AND GRADUATE STUDENTS

ArtEd.153f. Design for the Consumer. Problems of house planning and
decoration, and furnishing. Subject-matter appropriate for art teach
ing in high schools and colleges. Emphasis on art principles; art his
tory; original research problems and applications. Prerequisites:
ArtEd. 1-2-3, 20, 21, 22, or 50, 51 and 7, 8, 9 and one course in Fine
Arts prerequisite or parallel. Three credits. Mr. Hilpert.

ArtEd.154. Design for the Consumer. Problems of costume selection, and
designing; settings and costumes in stage design. Prerequisites: same
as for 153. ( Not offered in 1933-34.)
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ArtEd.189. Application of Esthetic Theories in Public School Art
tion. Prerequisites: 9 credo in drawing, 9 credo in design.
credits. (Not offered in 1933-34.)

Educa
Three

EDUCATIONAL PSYCHOLOGY

COURSES FOR UNDERGRADUATE AND GRADUATE STUDENTS

Ed.Psy.ll1Tf-112Tw. Educational Measurements in the Elementary School.
The typical educational problems involving educational scales and stand
ard tests. Nature of tests, methods of use, analysis of results obtained,
and programs of remedial educational procedure based on the results
of the tests. For teachers. Prerequisite: Ed. 51 or equiv. Four
credits. Mr. Van Wagenen.

Ed.Psy.1l1s. Same as above. Three credits. Mr. Van \Vagenen.
Ed.Psy.113f-114w-1I5s. Psychology of Elementary School Subjects. A dis

cussion of the research studies in the field of the psychology of ele
mentary school subjects. Prerequisite: 10 credo in education and psy
chology. Two credits a quarter. Mr. Van Wagenen.

Ed.Psy.116w-117s. Advanced Statistical Methods in Education. A survey
of statistical studies in education with special reference to the methods
employed and the reliability of the results obtained. Prerequisite:
Ed.Psy. 60 or equiv. Four credits. Mr. Van Wagenen.

Ed.Psy.133. Systematic Educational Psychology. Advanced course cover
ing the field of psychology as related to education. Prerequisite: 1.5
credits in education and psychology. Four credits. (Not offered in
1933-34.)

Ed.Psy.134f. Mental Tests. A laboratory study of group mental tests for
all school levels with special emphasis upon their reliability and validity
as instruments for educational guidance. Prerequisites: Ed. 51 and 60
or equiv. Two credits. Mr. Eurich.

Ed.Psy.135w-136s. Problems in Mental Testing. A study of the practical
problems in administration and use of group mental tests. Prerequi
sites: Ed. 51 and 60 or equiv. and 134. Four credits. Mr. Eurich.

Ed.Psy.138f-139w.t Experimental Educational Psychology. A laboratory
course designed to train students in the use of experimental methods
in the study of educational problems, particularly in the field of the
psychology of learning. It is suggested that this course supplement
either 133 or 190, 191, 192, 193-194. Prerequisite: Ed. 51 or equivalent.
Four credits. Mr. Rockwell.

Ed.Psy.141. Psychology of Speech Disorders. (Not offered in 1933-34.)
Ed.Psy.143f-144w.t Individual Mental Examination. For teachers of sub

normal children. Demonstration and practice in mental diagnosis.
Careful study will be made of different groups and systems of mental
tests, and other clinical methods with discussion of general theory in
volved. Prerequisites: Ed. 51 and 134, permission of instructor. Four
credits. Mr. Rockwell.

Ed.Psy.145s. Special Problems in the Field of Individual Mental Testing.
Prerequisite: Ed.Psy. 143-144. Two credits. Mr. Rockwell.
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Ed.Psy.146w-147s.t Child Guidance. Specific problems in school adjust
ment dependent upon physical and emotional factors of the child, the
home, and the environment. Case records giving family and personal
histories, physical condition, psychometric rating, and personality pre
sented. Class discussion of the recommendations. Prerequisite: 15
credits in psychology and education. Four credits. ~Ir. Chamberlain.
(Not offered in 1933-34.)

Ed.Psy.l49f-150wt-151s. Psycho-educational Clinic. Conducted in co-
operation with existing clinics and agencies in the Twin Cities. Stu
dents will receive practice in giving psychological examinations, in case
study, and in scientific interpretation of data. Prerequisites: Ed.Psy.
134, 135-136, 144-145 or 184, 111, permission of instructor. Two to six
credits. Mr. Eurich.

Ed.Psy.153f-154w-155s. Research Problems. Intended for properly pre
pared students who desire to pursue special investigation in the field of
educational psychology. Mr. Haggerty, Mr. Miller, Mr. Carroll, Mr.
Eurich, Mr. Rockwell, Mr. Van \Vagenen.

Ed.Psy.l57s. Psychology of Child Development. The physical, mental,
social, and emotional development of children from birth to adoles
cence. Prerequisite: 6 credits in psychology. Two credits. Mr. Carroll.

Ed.Psy.158s. Psychology of Adolescence. A study of the physical and
mental changes that characterize the transition from childhood to adult
life. Implications for educational guidance during the period of sec
ondary education. Prerequisite: Ed. 51 or equiv. Two credits.

Ed.Psy.159. Psychology of Personality. Theoretical basis. Survey of
methods for the measurement and study of character and the emotions.
Relation to school success and other factors in the school situation.
Genetic development of personality traits in childhood and adolescence.
Prerequisite; Ed.Psy. 51 or equiv. Three credits. (Not offered in
1933-34.)

Ed.Psy.180w. Esthetics in Education. An obj ective approach to the ex
istence, causes, and methods of dealing with individual difference in
esthetic abilities. Prerequisites: 15 credits in education and psychology.
Two credits. Mr. Carroll.

Ed.Psy.l81f,w,s. Practice in Personnel \Vork. Course designed to give
properly qualified students practical experience in the use of psycho
logical and related methods in dealing with school children. Prerequi
sites: satisfactory preparation in psychology and education and approval
of adviser. Mr. Haggerty, Miss Edwards.

Ed.Psy.183f. Psychology of Gifted Children. A study of the physical and
mental traits of gifted children and the methods of their education.
Prerequisite; Ed. 51 or equiv. Two credits. Mr. Carroll.

Ed.Psy.184s. Mental Deficiency. Survey of mental deficiency in children
and adults. Physical traits, including study of brain defects, causes
and heredity; psychology of mental deficiency; social problems of
feeble-mindedness. Subjects treated with reference to the training of
defectives. Prerequisite: Ed. 51 or equiv. Two credits. Mr. Rockwell.

- ------------------
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Ed.Psy.189f. The Human Organism. The development of the human or
ganism in relation to educational practice. Prerequisite: permission of
instructor. Three credits. Mr. Rockwell.

Ed.Psy.190f. Original Nature of Man. Advanced work in genetic psy
chology, man's unlearned behavior, and inherited capacities. Prerequi
sites: Ed. 51 and 60 or equiv. and permission of instructor. Three
credits. Mr. Miller.

Ed.Psy.191w. Individual Differences. A study of group and individual dif
ferences and their relations to educational practice. Prerequisites:
Ed. 51 and 60 and permission of instructor. Three credits. Mr. Miller.

Ed.Psy.192s. Recent Literature in Educational Psychology. Readings and
reports on problems in educational psychology. Prerequisites: Ed. 51
and 60 and permission of instructor. Three credits. Mr. Miller.

Ed.Psy.193w-194s. Psychology of Learning. A study of the experiments
in learning in the laboratory and in the classroom. Prerequisite: 12
credits in psychology and educational psychology. Four credits. Mr.
Rockwell.

Ed.Psy.193Tf. Psychology of Learning. Same as 193-194. For teachers
and administrators. Two credits. Mr. Rockwell.

Ed.Psy.197-198-199. Problems in Subnormality. Phases of subnormality
studied intensively. Review of important literature and original in
vestigation. Students required to make reports on assigned topics and
submit a paper on some problem at the close of the quarter. Six
credits. (Not offered in 1933-34.)

COURSES PRIMARILY FOR GRADUATE STUDENTS

Ed.Psy.20lf-202w-203s. Seminar in Educational Psychology. A research
course for graduate students. Required of all students writing theses
in educational psychology. Does not carry credit as course work. Mr.
Haggerty, Mr. Miller, Mr. Carroll, Mr. Eurich, Mr. Rockwell, Mr.
Van 'vVagenen.

HISTORY AND PHILOSOPHY OF EDUCATION

COUR5F:S FOR UNDERGRADUATE AND GRADUATE STUDENTS

H.Ed.1Olf. Historical Foundations of Modern Education. Historical analy
sis and interpretation of the more important elements in modern educa
tion derived from the Hebrews, Greeks, Romans, the Middle Ages,
and the Renaissance. Prerequisite: 6 credits in psychology. Three
credits. Miss Alexander.

H.Ed.102w. History of Modern Secondary and Higher Education. A his
torical study of the origin, aims, growth of existing types of European
and American secondary schools. Prerequisite: 6 credits in psychology.
Three credits. Miss Alexander.

H.Ed.103s. History of Modern Elementary Education. The institutions,
theories, and problems of modern elementary education in the light of
their history. Emphasis UPOIl the rise of state systems and upon the
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Not open to students who have
in psychology. Three credits.

Systems. A survey of existing school sys
Prerequisite: 9 credits in education. Two

history of modern educational reform.
had H.Ed. 1. Prerequisite: 6 credits
Miss Alexander.

H.Ed.131s. Comparative School
terns in foreign countries.
credits. Mr. Benjamin.

H.Ed.140f-141w-142s. Problems in the History of Education. Historical
investigation of educational problems. Prerequisite: permission of in
structor. Mr. Krey, Mr. Wesley.

H.Ed.l87f-188w-189s. Special Problems in Educational Sociology. The
sociological foundations of educational theory will be discussed with
the investigation of specific problems. Lectures, readings, and prob
lems. Prerequisite: permission of instructor. Two credits a quarter.
(Not offered in 1933-34.)

HOME ECONOMICS EDUCATION

See Home Economics.

INDUSTRIAL EDUCATION

COURSES FOR UNDERGRADUATE AND GRADUATE STUDENTS

Ind.lOlf. Tests in Industrial Subjects. Acquaintance with such available
tests of aptitude and achievement as are useful in industrial education;
application of known techniques in remedial teaching to the work of
shop and drawing teachers. Critical evaluation and planning. Pre
requisite: Ed. S1. Two credits. Mr. Smith.

Ind.lOS. Industrial Education. For superintendents, principals, and teach
ers not specializing in the field named; general and vocational phases
considered; objectives, administration and supervision; programs and
practices; laws, rulings, and standards for aid; significant literature;
how to judge teachers, courses, and methods in the special field. Three
credits. (Not offered in 1933-34.)

Ind.llOf. Guidance in the Schools. The history of the educational and
vocational guidance movement; typical public school means and meth
ods; collection and use of occupational information; duties of the
counsellor; organization and relationships. Prerequisite: Ed. S1. Two
credits. Mr. Smith.

Ind.1S0f-1Sl w-1S2s. Problems in Vocational Education. Survey of printed
reports and theses; critical analysis; selection of thesis problems; for
mulation of work plans; reports of progress; organization and presen
tation. Full year assumed. Graduates only. Six credits. Mr. Smith.

Ind.170f. Day Industrial Schools. National, state, and local organization
and types; buildings and equipment; promotion and advertising; co
operative relationships; teaching staff; pupil guidance, training, and
placement. Two credits. Mr. Craigo.

Ind.171 w. Evening Industrial Schools. Development of the after training
of adults; agencies and scope of the movement; national and state
legislation; qualifications of instructors; problems and difficulties;

•
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records and certification, fees and charges; buildings, equipment, and
instruction facilities. Two credits. Mr. Bass.

Ind.l72s. Administration of Part Time Education. A study of the new
movement for part time education; social and economic background; or
ganization of classes, study of special student groups, courses of stlldy;
typical schools; comparative state legislation and plans; Minnesota's
problems. Two credits. Mr. Smith.

THEORY AND PRACTICE OF TEACHIKG

COURSES FOR UNDERGRADUATE AKD GRADUATE STUDENTS

Ed.T.1l0w. Measurement in Secondary Education. The application of
educational measurements to the solution of the problems of high school
instruction. Analysis of the specific learning processes involved in the
various high school subjects; a critical survey of the means of diagnos
ing and alIeviating high school pupils' learning difficulties; the use of
educational measurements in improving high school teaching. Prerequi
site: Ed.Psy. 51. Two credits. Mr. Carroll.

Ed.T.l22s. Literature for Adolescents. A background for pupil guidance in
extensive reading in junior and senior high schools; analysis of studies
of adolescent choices in literature; principles of selection; critical read
ing in broad field of literary, biographical, historical, scientific, and
vocational interests of boys and girls. Prerequisite: Ed. 53 or jr.-sr.
high school teaching experience. Two credits. Miss Smith.

Ed.T.143-144.t:j: The Teaching of Reading. A study of the objectives, the
materials, and teaching procedures in lower, intermediate, and upper
grades ill the light of the contributions of research; survey of current
practices and curricula; class and individual projects; observation of
reading techniques and materials in the demonstration school. Pre
requisites: 9 hrs. in education including Ed.Psy. 51. Four credits.
Mr. Carroll. (Not offered in 1933-34.)

Ed.T.181w.:j: Foundations of Elementary School Methods. A critical study
of the various types and methods of elementary classroom activity with
emphasis upon the techniques and the function of the so-calIed newer
methods with observation in the demonstration school. Prerequisites:
10 hrs. in education including Ed. 51 or 61. Three credits. Mr. Peik,
Mr. Cooper.

Ed.T.18lf-182w.t:j: Foundations of Elementary School Methods. (Same as
Ed.T. 181 above for teachers.) Three credits. Mr. Peik.

Ed.T.188s.:j: Advanced Course in Methods of Teaching Modern Languages.
An advanced course of the seminar type in methods of teaching modern
foreign languages. Designed primarily for experienced teachers and
graduate students. Lectures, readings, discussion. Prerequisite: Ed.T.
76-77-78 or equiv. Two credits. Mrs. Sundeen.

Ed.T.l91s.:j: Advanced Course in the Teaching and Supervision of Sec
ondary School Mathematics. Evaluation, on the available scientific

t A fee of $1 per credit is charged for this course.
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evidence, of present procedures in methods and content of junior and
senior high school mathematics. Prerequisite: 53 or permission of in
structor. Two credits. Mr. Kinney.

Ed.T.l93f. Foundations of Secondary School Methods. A study of the \11

vestigations which form the bases of the technique of high school in
struction and the application of their results to subject-matter and to
classroom procedure. Each member will work primarily in the field
of his teaching choice, with a final synthesis by the class as a whole.
Prerequisite: Ed. 53. Three credits. Mr. Johnson.

Ed.T.l94f.:j: Advanced Course in Methods of Teaching English. Evaluation
of present practices in methods and content of junior and senior high
school English courses in the light of the known results of scientific
investigations in that field. Prerequisite: Ed.T. 52-53-54 or equiv.
Two credits. Miss Smith.

Ed.T.196w-197s.t Special Problems in Techniques of Secondary School
Instruction. Opportunity is given in this course to work upon special
research problems in the field of the student's individual choice under
personal guidance of instructors in the given field. Individual con
ferences will replace class meetings throughout the course. Prerequi
site: Ed. 53, Ed.Psy. 60 or equiv. Two credits a quarter. Miss Smith,
Mr. Johnson, Mr. vVesley, Mr. Kinney.

COURSES PRIMARILY FOR GRADUATE STUDENTS

Ed.T.20lf-202w-203s.:j: Advanced Course in Methods of Teaching History
and Social Studies. Open only to graduate students who have had
teaching experience. Consent of the instructor is necessary. Two
credits per quarter. Mr. Krey, Mr. \Vesley.

Ed.T.222f-223w-224s. Seminar in the Technique of High School Instruction.
No credit. Required of students working on theses. Mr. Benjamin,
Mr. Johnson, Miss Smith, Mr. Umstattd, Mr. Wesley.

See also Ed.T. 228-229-230 under General Courses, page 55.

For graduate courses in the theory and practice of teaching in special sub
jects see the respective departmental course descriptions.

ELECTRICAL ENGINEERING

Professors John M. Bryant, William T. Ryan; Associate Professors Henry
E. Hartig, John H. Kuhlmann, James S. Webb; Assistant Professors
Elmer '11'. Johnson, Milo E. Todd.

Prcrequisites.-For major work, E.E. 121 to 126 or their equivalent;
for minor work, 6 credits in physics, integral calculus, and one of the
following: E.E. 38, 45, 48, or 125.

COURSES FOR UNDERGRADVATE AND GRADUATE STUDENTS

lllf-1l3w- I ISs. Junior Electrical Engineering. Prerequisites: Courses 11,
13, 15. Five credits per quarter. Mr. Caverley, Mr. Johnson, Mr.
Todd.

~ A fee of $1 per credit is charged for this course.
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Special problems. Prerequisites:
as arranged. Mr. Kuhlmann.

112f-114w-116s. Junior Electrical Engineering Laboratory. To be taken
with Course 111-113-115. Two credits per quarter.

12lf-123w-125s. Senior Electrical Engineering. Prerequisites: Courses
115, 116. Three credits per quarter. Mr. Bryant, Mr. Caverley, Mr.
Johnson.

122f-124w-126s. Senior Electrical Engineering Laboratory. To be taken
with Course 121-123-125. Two credits per quarter.

127f. Transient Electrical Phenomena. Mathematical study of the electric
circuit containing resistance, inductance, and capacity. Abnormal cur
rents and voltage upon switching circuits containing iron core induc
tances. Prerequisite: Course 121. Three credits. Mr. Bryant.

128w. Transient Electrical Phenomena. Current and voltage distribution
in circuits containing distributed resistance, inductance, and capacity.
Distortion in telephone lines and its correction. Prerequisite: Course
127. Three credits. Mr. Bryant.

129s. Transient and High Frequency Phenomena. Transient phenomena in
coupled circuits. Distribution of current and flux in conductors at high
and low frequencies. Change of resistance with frequency. Theoreti
cal study of special problems. Prerequisite: Course 125. Three crdits.
Mr. Bryant.

132f-134w-136s. Electrical Design. Prerequisite: for 132, Course 115; for
134 and 136, Course 121. Two credits per quarter. Mr. Kuhlmann.

138f.I39w,140s. Slow Transients. Short-circuit currents in power networks,
unbalanced loads in polyphase circuits, transformers and motors, har
monics, stability of power systems under steady state conditions. Pre
requisite: registration in Courses 121, 123, or 125. Three credits per
quarter. Mr. Bryant, Mr. Caverley, Mr. Johnson.

156s. Vacuum Tube Study. Two, three, four, and five electrode vacuum
tubes. Thyration, kenotron, grid glow, photo-electric tubes, etc. Theo
retical study of apparatus and circuits with demonstrations. Two
credits. Mr. Hartig, Mr. Webb.

183f-184w-185s. Special Electrical Laboratory. Efficiency tests and special
problems. Prerequisite: Course 116. Credits arranged.

186w,s. High Tension Testing. Low-frequency pressure up to 320,000 volts
and high frequency to several million volts applied to the study of
dielectric phenomena, testing of high tension equipment, etc. Prerequi
site: Courses 123, 124. Two credits.

191f-192w-193s. Seminar. Weekly discussion of current electrical periodi
cals. Prerequisite: Course 111. One credit per quarter.

COURSES PRIMARILY FOR GRADUATE STUDENTS

211 f-212w-213s. Advanced Circuit Analysis. Circuit analysis using Heavi
side's Operational Calculus. Prerequisite: M.&M. ISO. Two credits
per quarter. Mr. Hartig.

232f-234w-236s. Electrical Design.
Courses 132, 134, 136. Credits
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275f-276w-277s. Electrical Engineering Research. Investigation of special
research problems in laboratory or library. Prerequisite: Course 126.
Two to four credits per quarter. Mr. Bryant, Mr. Ryan, Mr. Hartig,
Mr. Kuhlmann, Mr. \Vebb, Mr. Caverley, Mr. Johnson, Mr. Todd.

284f-285w-286s. Precise Electrical Engineering Measurements. Lectures
and laboratory work. Open to a limited number subject to approval.
Prerequisite: Course 126. One or two credits. Mr. Todd.

ELECTRIC POWER

COURSES FOR UNDERGRADUATE AND GRADUATE STUDENTS

141£. Central Stations. Operation, design and construction of electric
power generating stations. Prerequisite: registration in Course 121.
Two credits. Mr. Ryan.

142w. Electrical Transmission. Prerequisite: registration in Course 123.
Two credits. Mr. Ryan.

144w. Railway Electrical Engineering. Prerequisite: Course 42, 45, 48, or
115. Two credits. Mr. Johnson.

145s. Steam Railroad Electrification. Prerequisite: Course 144. Two
credits. Mr. Johnson.

149s. Protection Engineering. T.he application of relays, circuit breakers,
lightning arrestors and other protective equipment to power circuits
for apparatus protection and isolation of faults. Calculation of fault
currents. Effect of fault condition on system stability. Prerequisite:
registration in Course 125. Three credits. Mr. Johnson.

151£. I1luminating Engineering. Lectures, problems, and laboratory prac
tice. Prerequisite: Physics 43. Two credits. Mr. Johnson.

152f. Photometric Laboratory. Photometric studies of incandescent and
arc electric lamps, gas and oil lamps. Bench and radial photometers
and illuminometers. To be taken with Course 151. One credit. Mr.
Johnson.

COURSES PRIMARILY FOR GRADUATE STUDENTS

237s. Power Transmission Line Design. Preparation of detailed plans
and specifications for the construction of high voltage transmission
lines and distributing systems. Economic, electrical, and mechanical
principles and calculations. Mr. Ryan.

251 w-253s. Illuminating Engineering. Lectures and laboratory work. Meth
ods of determining location, kind, and quality of lights for obtaining
desired illumination. Prerequisite: Course 151. Two credits per
quarter. Mr. Johnson.

ELECTRIC COMMUNICATION

COURSES FOR UNDERGRADUATE AND GRADUATE STUDENTS

161£-162w-163s. Radio Communication. Theoretical and laboratory study
of radio transmitting and receiving circuits and apparatus. Amplifiers,
detectors, oscillators. Electromagnetic waves in free space and on
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net
and
126.

Vector treatment of
resistance, inductance,
Prerequisite: Course

antenna systems. Prerequisite: registration in Courses 121, 123, 125.
Three credits per quarter. Mr. Webb.

164f-165w-166s. Electric Communication. Telephone circuits at audio and
carrier frequencies. Theoretical and laboratory study of circuits hav
ing distributed constants. Use of hyperbolic functions. Wave filters,
balancing networks, equalizers, repeaters. Prerequisite: Course 66.
Three credits per quarter. Mr. Hartig.

181s. Communication Frequency Measurements.
works. Bridge circuits for measuring of
capacity at audio and carrier frequencies.
Two credits. Mr. Hartig.

187f,188w,189s. Special Communication Laboratory. Special problems in
electrical communication. Open by permission to qualified students.
Includes weekly seminar meeting. One to twelve credits total. Mr.
Hartig.

COURSES PRIMARILY FOR GRADUATE STUDENTS

26lf-263w-265s. Advanced Radio Communication. Theoretical study of
the transmission of electromagnetic waves. Design and testing of
radio transmitting and receiving apparatus. Theory of electron tubes
and their use in radio circuits. High frequency measurements. Taken
with Course 262-264-266. Two credits per quarter; registration by
permlSSlOn. Mr. \Vebb.

262f-264w-266s. Advanced Radio Laboratory. Special problems in radio
laboratory and station, usually taken in connection with Course 261
263-265. For students specializing in electrical communication. One
or more credits per quarter; registration by permission. Mr. Webb.

267f-268w-269s. Telephone Transmission. Advanced transmission theory at
communication frequencies. Class and laboratory. Two or three cred
its; registration by permission. Mr. Hartig.

272f-273w-274s. Electromechanical Vibrating Systems and Engineering
Acoustics. Theoretical discussion of the production of sound by elec
trically driven vibrating systems, sound transmission, reflection, absorp
tion. Laboratory study of vibrating systems, pipes, horns, absorbing
materials, sound pressure, articulation, reverberation, resonance, sound
filters. Prerequisite: M.&M. 150. Two credits. Mr. Hartig.

281 w-282s. Advanced High Frequency Measurements. Vector treatment of
circuit networks. Bridge circuits for the measurement of resistance,
inductance, and capacity at audio and radio frequencies. Prerequisite:
Course 126. Two credits per quarter. Mr. \Vebb.

287f-288w-289s. Advanced Communication Laboratory and Seminar. Spe
cial problems in communication. Study and discussion of current articles
on communication. Two or three credits; registration by permission.
Mr. Hartig.

ENGINEERING

See Aeronautical, Agricultural, Chemical, Civil, Electrical, Mechanical,
and Mining and Petroleum Engineering, and Architecture.



GENERAL

COURSES FOR UNDERGRADUATE AND GRADUATE STUDENTS

G.E.111s. Valuation of Public Utility Properties. Factors affecting value,
depreciation, taxation, and regulation of public utility properties. Ele
ments of engineering economics; cost analysis, economic investigations,
rate making. Two credits. Mr. Ryan and non-resident lecturers.

G.E.112f-113w-114s. Rates for Public Utility Properties. Determination of
the rate base and depreciation amount for transportation, gas, water,
electric power and telephone utilities operating expenses, the rate
structure for particular utilities, service and discrimination. Open
only to senior and graduate students in engineering and to properly
qualified students of other colleges. Three credits per quarter. Mr.
Bryant.

COURSES PRIMARILY FOR GRADUATE STUDENTS

29lf-292w-293s. Graduate Seminar. Discussions of problems and results
of research work. Prerequisite: Course 126. One credit per quarter.
(Not offered in 1933-34.)
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DESCRIPTION OF COURSES 71

ENGLISH

Professors Cecil A. Moore, Joseph W. Beach, J. Douglas Bush, Martin
B. Ruud, Elmer E. Stoll, Joseph M. Thomas; Associate Professor
G. Tremaine McDowell; Assistant Professors Muriel B. Carr, William
P. Dunn, James T. Hillhouse, Elizabeth Jackson, Charles W. Nichols,
Anna H. Phelan.

Before registering for graduate courses, students should consult with
the director of graduate work for the department, Mr. Bush.

Before the acceptance of his subject for a thesis, a candidate for the
degree of M.A. or Ph.D. must have given evidence to the department that
he speaks and writes English with propriety.

REQUIREMENTS FOR THE DEGREE OF MASTER OF ARTS

1. Prcrequisitc.-(l) For major work, not less than 27 credit hours in
English literature, 12 of which must be of Senior College grade, including
satisfactory courses in Chaucer and Shakespeare; for minor work, not less
than 27 credit hours in English literature, including courses in Chaucer and
Shakespeare. (2) Unless special exception is made upon petition to the
department, the candidate is required to have a reading knowledge of two
of the following languages: French, German, Latin.

2. The minimum requirements of 18 credits in the major is interpreted
to mean 18 credits in subjects listed below as "Courses in English." If the
candidate has not previously had an elementary course in Old English, this
subject must be included in his program of graduate study.

3. Before taking the oral examination, the candidate is given a written
examination on the history of English literature.



72 THE GRADUATE SCHOOL

REQUIREMENTS FOR THE DEGREE OF DOCTOR OF PHILOSOPHY

1. Delimitation of the field.-The general field of English is divided
into two periods (I) Early English and (2) Modern English. The boun
dary line between these periods may be drawn anywhere between 1500 and
1550 according to the requirements of the candidate's program. A candi
date may select as his major subject either the Early English or the Modern
English period.

2. The candidate will be examined as to his knowledge of the whole
field of English literature, but much more thoroly in that portion of the
field covered by his major. Special emphasis will be laid, in the examina
tion, on one particular period or one particular type (such as drama, lyric,
or essay) with which he is presumed to be especially familiar. This par
ticular period or type would naturally be that connected with his thesis.

3. The candidate must have completed, before examination, advanced
courses in Chaucer and Shakespeare.

4. A good reading knowledge of Latin is in all cases desirable, and in
some cases may be indicated by the candidate's adviser as indispensable.

5. Candidates who have not already taken the comprehensive written
examination given to M.A. candidates must take it before coming up for
the preliminary oral examination.

COURSES IN ENGLISH

COURSES FOR UNDERGRADUATE AND GRADUATE STUDENTS

100f. Old English. Old English prose and poetry. The relation to modern
English is particularly emphasized. Prerequisite: 6 credits above 50.
Four credits. Mr. Ruud.

101f. Middle English. An outline of Middle English grammar, including
the interpretation of selected texts. Prerequisites: Courses 75 and
100. Two credits. Mr. Ruud.

102w. Old English Poetry. Critical reading of poems. Three credits.
Prerequisite: Course 100 and 2 additional credits above 50. Mr. Ruud.

103s. Beowulf. An introduction to the Old English poem, with reading of
considerable portions of the text. Prerequisite: Course 100. Three
credits. Mr. Ruud.

105w-106s.t Eighteenth-Century Poetry. From Pope to Burns, with special
reference to the rise and growth of romanticism. Prerequisite: 6 cred
its above 50. Six credits. Mr. Moore.

107w-108s. Eighteenth-Century Prose. Special study of fiction and the
essay. Prerequisite: 6 credits above 50. Six credits. Mr. Moore. (Not
offered in 1933-34.)

109f-llOw.t The Romantic Poets of the Nineteenth Century. From Words
worth to Keats. Prerequisite: 6 credits above 50. Six credits. Mr.
Beach.

Illf-1l2w. Seventeenth-Century Prose. General survey of the prose of
the century to 1660. Prerequisite: 6 credits above 50. Six credits.
Mr. Bush.
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DESCRIPTION OF COURSES 73

l23f-124w-125s.t The Technique of the Novel. Special studies in novels of
the late nineteenth and twentieth centuries, with particular regard to
structure. Prerequisite: 6 credits above 50 and permission of the in
structor. Nine credits. Mr. Beach.

l26w-127s. Drama, 1660-1880. Prerequisite: 6 credits above 50. Six credits.
Mr. Hillhouse, Mr. Nichols.

129s. Modern Drama. Contemporary drama from 1870 to the present. Pre
requisite: 6 credits above 50, including Course 55-56. Four credits.
Mr. Stoll.

133f. Ballads. A study of a large number of traditional ballads, English
and foreign, and of ballad style and origins. Prerequisite: 6 credits
above 50. Three credits. Mr. Ruud.

136s. Advanced Shakespeare. Shakespeare's development traced to the end.
A careful analysis of four plays. Problems in the interpretation of
Shakespeare's dramatic methods. Prerequisite: 6 credits above 50, in
cluding Course 55-56. Four credits. Mr. Stoll.

140s. Advanced Chaucer. The more important poems (except those read
in Course 75). The treatment will be primarily literary and historical,
linguistic proficiency being presumed. Prerequisite: 6 credits above 50,
including Course 75. Four credits. Mr. Ruud.

141-142-143. Historical Grammar of the English Language. This course
is identical with Comparative Philology 141-142-143. Prerequisite: 6
credits above 50, including Course 75 or 81-82. Six credits. (Not
offered in 1933-34.)

146f-147w. The Metrical Romances. The more important Middle English
romances of the non-Arthurian cycles. Prerequisites: 6 credits above
50, including Course 75 or 81-82. Six credits. Miss Carr.

148f-149w. Arthurian Romances. An introduction to the great stories of
love and chivalry connected with King Arthur and the Round Table.
Prerequisite: 6 credits above 50, including Course 75 or 81-82. Six
credits. Miss Carr.

150. Victorian Poetry. The poetry of the Victorian era, aside from Brown
ing's and Tennyson's. The principal names are: Matthew Arnold, the
Rossettis, Fitzgerald, Morris, Swinburne, and Meredith. Prerequisite:
6 credits above 50. Four credits. Mr. Stoll. (Not offered in 1933-34.)

ISIs. Recent Poetry. Poetry in England and America since the death of
Queen Victoria. The main tradition and tendencies now prevailing.
Prerequisite: 6 credits above 50. Four credits. Mr. Beach.

152f. Pre-Elizabethan Drama. The late medieval and the Renaissance
drama, moralities, interludes, and farces up through the earlier years
of the Elizabethan period. Prerequisite: 6 credits above 50, including
Course 55-56. Three credits. Mr. Bush.

154w-155s. The American Novel. The history of the American novel from
the beginning to the present. Prerequisite: Course 73-74. Six credits.
Mr. McDowell.

156. The American Drama. Survey of American drama in the eighteenth
and nineteenth centuries. Prerequisite: 6 credits above 50, including
Course 73-74. Three credits. Mr. Nichols. (Not offered in 1933-34.)
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157-158. Elizabethan Non-Dramatic Literature. A survey of prose and po
etry, 1558-1603. Prerequisite: 6 credits above 50, including Course 51
or 70 or 55-56 or 170. Six credits. Mr. Bush. (Not offered in
1933-34.)

159f. Colonial Literature in America. Covers the p~riod from 1608 to 1783.
Prerequisite: 6 credits above 50, including Course 73-74. Three credits.
:Mr. Nichols.

160. History of the English Language. Prerequisite: Course 100. Two
credits. (Not offered in 1933-34.)

162f. Restoration Literature. Prerequisite: 6 credits above 50. Four cred
its. Mr. Moore.

164s. Dante in English. See Italian 164s. Three credits.
165w. The Historical Study of Modern English. Prerequisite: 6 credits

above 50. Three credits. Mr. Ruud.
168s. English Literary Criticism. A historical sketch, with special refer

ence to Aristotle, Sir Philip Sidney, Dryden, Dr. Johnson, Coleridge.
Arnold, T. S. Eliot. Prerequisite: 6 credits above 50. Three credits.
Mr. Bush.

170w. Elizabethan Drama. Elizabethan dramatic art aside from Shake
speare's. Special attention to the art of the chief writers-Marlowe,
Jonson, Beaumont and Fletcher, \Vebster, and Massinger. Prerequi
site: 6 credits above 50 including Course 55-56. Four credits. Mr.
Stoll.

COURSES PRIMARILY FOR GRADUATE STUDENTS

217f-218w-219s. Restoration Drama. Nine credits. Mr. Stoll. (Not of
fered in 1933-34.)

220f-221w-222s. l\fedieval Drama. Nine credits. (Not offered in 1933-34.)
225-226-227. Elizabethan Drama. Elizabethan and Jacobean dramatists,

from Lyly to Shirley. Problems assigned may involve Shakespeare,
and in general his contemporaries will be studied less for their own
sakes than for the light they shed upon him. Nine credits. Mr. Stoll.
(1\ot offered in 1933-34.)

228f-229w-230s. Eighteenth-Century Nove!. The rise and development of
the novel as a form of literature; the use made of the novel as a
medium of religious, social, and political theory. Nine credits. Mr.
Moore.

23lf-232w-233s. Shakespeare's Tragic and Comic Art. Nine credits. Mr.
Stoll.

234f-235w-236s. Middle English Alliterative Poetry. A literary and lin
guistic study of selected Middle English alliterative poems. Nine
credits. Mr. Ruud. (Not offered in 1933-34.)

237f-238w-239s. Chaucer. A study of some of the important problems in
the Chaucer canon and in the works of Chaucer. Nine credits. Mr.
Ruud. (Not offered in 1933-34.)

240f-241 w-242s. The Cante1"bll1"y Tales. Nine credits. Mr. Ruud.
243f-244w-24Ss. Non-Dramatic Literature of the Sixteenth Century. The

Renaissance in England; prose and poetry, with special attention to

1
1
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Spenser and his contemporaries. Nine credits. Mr. Bush. (Kot of
fered in 1933-34.)

246f-247w-248s. American Literature from 1783 to 1832. Nine credits.
(Not offered in 1933-34.)

250f-251 w-252s. Classical BackgroUl}ds of Ninteenth-Century Literature.
Classical influences upon poctry from Wordsworth to the prcsent: the
prose of Landor, Arnold, and others. Nine credits. Mr. Bush. (Not
offered in 1933-34.)

253f-254w-255s. Studies in Hawthorne, Poe, and Emerson. Nine crdits.
Mr. McDowell.

256f-257w-258s. Spenser and Milton. Reading of the poetry in full and a
good deal of Milton's prose. The two poets will be studied as the
great English exponents of Renaissance ideas and ideals. Nine credits.
Mr. Bush.

259f-260w-261s. The Victorian Period of the English Novel. The Gothic
Romance and the Revolutionary Novel, the realistic novel of national
manners and Jane Austen. Sir \Valter Scott and the more important
later romancers. (Not offered in 1933-34.)

ENTOMOLOGY AND ECONOMIC ZOOLOGY

Professors William A. Riley, Arthur G. Ruggles, Maurice C. Tanquary;
Associate Professors Alexander A. Granovsky, Julian G. Leach, Clar
ence E. Mickel; Assistant Professors Samuel Eddy, Harold H. Shepard.

Prerequisites.-Eighteen credits in zoology and entomology.

COURSES FOR UNDERGRADUATE AND GRADUATE STUDENTS

117f-118w-119s. General Ecology. General ecology with special reference
to the insects of Minnesota. Frequent field trips. Lectures, labora
tory, and field work. Mr. Eddy.

124su. Advanced Ecology. Similar to Course 117-118-119 with special field
work.

125f-126w-127s. Advanced General Entomology. Morphology and classifi
cation of insects with lectures on the history of entomology. Lectures
and laboratory. Mr. Mickel.

139f-140w. Histology and Development of Insects. Lectures and labora
tory work on the histology, embryonic and postembryonic development
of insects. Individual work along these lines is available to properly
qualified students under Course 197. Mr. Riley.

14lf-142w. Insects in Relation to Plant Diseases. A study of the princi
pal insect vectors and their habits; types of insect injuries affecting
health of plants; modes of insect transmission and dissemination of
plant diseases; the methods of rearing and handling the carriers. Of
interest to students in entomology, plant pathology, horticulture, for
estry, and agronomy. Prerequisites: Entomology or Plant Pathology,
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8 credits or consent of instructors. Six credits. Mr. Granovsky, Mr.
Leach.

144f-145w-146s. Animal Parasites and Parasitism. Lectures and laboratory
work. Second term devoted primarily to the relation of insects to
diseases of man and animals. Mr. Riley.

160. General Forest Entomology. Lectures, laboratory, and library work
treating of the life history, habits, and ecological relationships of
insects that affect trees and forest products. (Not offered in 1933-34.)

17s£. Insecticides and Their Action. Special studies of insecticides. Lec
tures and laboratory. Three credits. Mr. Shepard.

176w-l77s. Advanced Economic Entomology. A study of the principles
of insect control and the history of economic entomology. Lectures.
Three credits per quarter. Mr. Ruggles.

197f,w,s,su. Introduction to Research. Preparation for investigational
work in lines of entomology, parasitology, insects and plant diseases, or
economic zoology. Summer work should be planned when possible.
Mr. Granovsky, ecology; Mr. Riley, parasitology, insect morphology;
Mr. Ruggles, general economic entomology; Mr. Tanquary, apiculture;
Mr. , economic vertebrate zoology; Mr. Mickel, systematic
entomology; Mr. Shepard, insecticides.

COURSES PRIMARILY FOR GRADUATE STUDENTS

201-204. Research in Entomology. Mr. Riley, Mr. Granovsky, Mr. Mickel.
205-208. Research in Economic Entomology. Mr. Ruggles.
209-212. Research in Economic Vertebrate Zoology.
261-264. Research in Parasitology and Medical Entomology. Mr. Riley.
265-268. Research in Insecticides. Mr. Shepard.
269-272. Research in Apiculture. Mr. Tanquary.

F.-\R.YI MANAGEMENT AND AGRICULTURAL ECONOMICS

For courses and staff see Economics.

FINE ARTS

Assistant Professor Upjohn.

20lf-202w-203s. A limited number of graduate students will be accepted
for advanced study and reading under personal guidance. This work
will be concerned with the history of art during historical periods,
in various countries including the United States and with the genesis
and development of art types, tendencies, and schools in architecture
and the fine arts. Prerequisites: 18 quarter credits in Senior College
in history of art or permission of the instructor. Three credits per
quarter. Mr. Upjohn.

FORESTRY

Professors Henry Schmitz, John H. Allison, Edward G. Cheyney, Raphael
Zon; Assistant Professors Randolph M. Brown, Louis W. Rees.



Prerequisites.-For major work, 27 credits in forestry, three quarters
of botany or equivalent. For minor work, 9 credits in the department.

Exemptions from the language requirement for the Master's degree
may be made in individual cases.

The choice in subject must be made by the candidate and approved by
the chief of the division and the instructor. The facilities of the forest
experiment stations at Cloquet and Itasca are available to students taking
this work.
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DESCRIPTION OF COURSES 77

COURSES FOR UNDERGRADUATE AND GRADUATE STUDENTS

101. Advanced Dendrology. A continuation of Course 3-4 with special
studies in classification and distribution of the timber species of the
world. Prerequisites: 10 credits in botany and 8 credits in dendrology.
Three credits. Mr. Rees. (Not offered in 1933-34.)

l1lf-112w. Advanced Forest Mensuration. Continuation of Course 111
with special emphasis on the application of alinement charts and cor
relation in forest mensuration. Consent of instructor necessary. Mr.
Brown.

113f. Wood Pulps and Papers. A detailed study of production of wood
pulp and paper products. Lectures, reading, reports. Prerequisites:
Course 33-34, Chern. 3 or 10. Three credits. Mr. Allison.

114f-115w. Mechanical and Physical Properties of Wood. Derivation and
application of the formulas used in determining stresses in wood. Lab
oratory methods in timber physics. Lectures, reading, laboratory, and
reports. Prerequisite: Course 33-34. Six credits. Mr. Rees.

116s. Mechanical and Physical Properties of Wood. Study of the physical
properties of wood. Shrinkage, relation of strength to moisture con
tent, etc., and their bearing on wood utilization. Laboratory, reading,
and reports. Prerequisite: Course 33-34. Three credits. Mr. Rees.

119w. Advanced Wood Structure I. The microtechnique of woody tis
sues. Lectures, reading, and laboratory work. Prerequisite: Course
33-34. Three credits. Mr. Rees.

120s. Advanced Wood Structure II. Advanced study of the anatomy of
woody plants. Reading, laboratory, and reports. Prerequisite: Course
33-34. Three credits. Mr. Rees.

125s. Wood Preservation. Lectures and collateral reading upon the history,
development, and methods of wood preservation. Different systems
now in use and preservatives used. Mr. Schmitz.

126£. Silvics. The fundamentals forming the basis of silviculture with
special attention to the silvics of the important tree species. Lectures
readings, and required papers. Mr. Cheyney.

127w. Silviculture. A study of the general principles underlying the art
of silviculture, and a brief study of the European methods as applied
to American conditions. Mr. Cheyney.

128s. Silvieultural Laboratory. Nursery practice and field planting. Field
investigations and planting plans. Seed collecting, extracting, and
storing. Dairy nursery and field work. Cloquet Forest Experiment
Station. Mr. Cheyney.
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GEOGRAPHY

Professor Darrell H. Davis; Assistant Professors Ralph H. Brown, Rich
ard Hartshorne.

Prerequisites.-For major work, Courses 1-2 or 11, 41, and 5 additional
credits in geography, Economics 6-7, and Geology 1 or 8. For minor work,
10 credits in the department.

Exemptions from the language requirement for the Master's degree
may be made in individual cases.
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129f. American Silvicultural Practice. A study of the silvicultural methods
now being employed in the United States and the probable results of
the application of other European methods. Lectures, references, and
discussion. Three credits. Mr. Cheyney.

130f. Forest Valuation. The business of forest management. A study of
the different factors entering into the valuation of forest property.
11r. Allison.

131w. Forest Policy and Administration. The policy of the United States
and the states toward the utilization of the public forest resources.
Policy of other owners toward forest resources controlled by them.
Administration of the national and state forests. Mr. Allison.

132s. Forest Regulation Laboratory. Field work. The collection of the
data necessary to work up a forest working plan. Includes the mak
ing of the timber estimates, growth studies, and maps, necessary to a
forest working plan. Cloquet Forest Experiment Station. Mr. Allison.

136£. Forest Economics. The place of the forest in the productive utiliza
tion of land; past and present markets and source of supply of timber
and timber products, particularly with reference to the present situa
tion in North America. Mr. Allison.

140£. Forest Working Plans. A study of methods of regulating and allot
ing the cut from a forest under management. Preparation of a work
ing plan. Lectures and reports. Mr. Allison.

201-202. Research Problems in the Science and Practice of Silviculture.
lIr. Cheyney.

203-204. Research Problems m Forest Management and Working Plans.
Mr. Allison.

205-206. Research Problems in Forest Economics. Mr. Allison.
207f-208w-209s. Research Problems in Wood Technology. Mr. Rees.
210£-211 w-212s. Special Problems in Forest Research and Research Meth-

ods. Mr. Zon.
213f-214w-215s. Special Problems in Forest Utilization. Mr. Schmitz, Mr.

Rees.
216f-217w. Forestry Seminary. Mr. Schmitz.
218f-219w. Research Problems in Forest Mensuration. Mr. Brown.
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COURSES FOR UNDERGRADUATE AND GRADUATE STUDENTS

lOis. Geography of Europe. A study of the various European countries
and their economic development. Prerequisite: 20 credits in social
science, to include 10 credits in geography. Three credits. Mr.
Hartshorne.

102w. Trade Routes and Trade Centers.
ocean routes, ports and interior trade
nificance of the traffic. Prerequisite:
Hartshorne.

110f. Geography of South America. A study of the major geographic
regions of South America, with emphasis upon the economic activities
and their geographic basis. Prerequisite: 20 credits in social science,
to include Course 11 or 41. Three credits. ~[r. Brown.

111w. Cartography and Graphic Representation. The construction and use
of maps and graphs. Prerequisite: 10 credits in Senior College work in
geography, geology, history, or other subjects in which the use of maps
is necessary. Three credits. Mr. Dicken.

120s. Geography of Asia. Areal differentiation in the major geographic
regions of Asia. Special consideration of China, Japan, and India.
Prerequisite: 20 credits in social science, to include Course 11 or 41.
Three credits. Mr. Davis.

133w. Climatology. Weather and climate in their relation to man and his
activities. Prerequisite: Course 11. Three credits. Mr. Brown.

COURSES PRIMARILY FOR GRADUATE STUDENTS

235s. Geography of Minnesota. A regional economic study of the state.
The basis for existing industry and city development will receive special
consideration. Prerequisite: 12 credits in geography, or 20 credits in
social science to include at least 9 credits in geography. Permission of
instructor necessary. Three credits. Mr. Dicken.

241£,s. Field Course in Geography. A consideration of the problems of
field work, illustrated by field trips. Prerequisite: 18 credits in geog
raphy. Three credits. Mr. Davis.

251£-252w-253s. Seminar in Geography. A survey of current literature
with reports and discussion on assigned topics. Prerequisite: 20 credits
in geography or permission of instructor. Three credits. Mr. Davis
and staff.

301£,w,s. Research Problems in Geography. Credits arranged. Mr. Davis,
Mr. Brown, Mr. Hartshorne.

GEOLOGY AND MINERALOGY

Professors William H. Emmons, Frank F. Grout, Clinton R. Stauffer;
Associate Professors John W. Gruner, George M. Schwartz, George
A. Thiel.

Prerequisites.-For major work in geology: Elementary courses in
geology, such as Courses I and 2, or their equivalent; Mineralogy 23 and
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24; General Chemistry, such as Courses I, 2 and 3, or equivalent. In
addition, for those specializing in mineralogy, petrography, and economic
geology, elementary physics, such as Courses 3 and 4, or equivalent, is
required; and for those specializing in paleontology or stratigraphy, Index
Fossils (Course 91-92-93) and Elementary Zoology, such as Courses 1
and 2, or their equivalent, are required. Students who have not had the
necessary prerequisites may take them without credit along with other
work for which they are prepared.

\Vhatever field of special interest is pursued, it is expected that the
student registering for the doctorate in this department will take some
courses in each of the major divisions of geology, if he has not already
had them, and those conducting the preliminary examination will assume
that this has been done.

A student selecting some branch of geology as a major will not be
allowed to select general geology as a minor. It is always preferable that
the minor be taken outside of the major department.

Exemptions from the language requirements for the Master's degree
may be made in individual cases. Students who are deficient in modern
languages are advised to take a language along with their graduate work.
Examinations in French or German are required of candidates for service
on the United States Geological Survey.

COURSES FOR UNDERGRADUATE AND GRADUATE STUDENTS

101 f. Sedimentation. The origin of sedimentary rocks and their primary
structures; interpretation of sediments in relation to paleogeography.
Lectures and assigned readings. Three credits. Mr. Thiel.

102w-103s. Micropaleontology. The study and classification of Foramini
fera, diatoms, and other small fossil organisms and their use for pur
poses of correlation in oil fields. Three credit hours of laboratory
\I·ork. Open to students who have had Geology 11 or 91, and 105.
1\11'. Stauffer.

lOS£. Elements of Rock Study. The occurrence and genesis of rocks; their
mineral and chemical composition and classification; their structure,
texture, and alteration. Prerequisite; Course 24. Mr. Grout.

106w. Petrography. The identification and study of minerals and rocks
by optical methods; the study of igneous rocks, crystalline schists, and
metamorphic rocks. The origin and classification of rocks. Prerequi
site; Course 105. Three credits. Mr. Grout.

107f-I08w-109s. Paleontologic Practice. The collection, preparation, and
study of materials, with a view to gaining a working knowledge of
groups of fossils, and the use of literature. Prerequisite: Course 91
92-93. Nine credits. Mr. Stauffer.

111 f. Ore Deposits. The nature, distribution, and genesis of ore deposits
of the United States; relations of ore deposits to geologic structure;
the deformation and superficial alteration of ore deposits. Prerequi
sites: Courses II, 105. Three credits. Mr. Emmons.

112w. Geology of Petroleum. The first part treats of deposits of metals,
giving special attention to those outside of the United States. The sec-
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ond half deals with the nature, origin, and distribution of petroleum
and with the various oil fields of the world. Prerequisite: Course 111.
Three credits. Mr. Emmons.

113s. Problems in Ore Deposits. Field excursions, map work, lectures on
field and laboratory methods. Prerequisite: Course 112. Three credits.
Mr. Emmons.

119. Physiography of the United States. The development of the surface
features of the United States as affected by the rock structure and
geologic history. Description and genetic analysis. Prerequisite:
Course 2 or 3. Three credits. Mr. Dutton.

121£. Crystallography. The symmetry relations in the thirty-two crystal
classes. Crystal drawings and measurements. Projections and mathe
matical calculations. Prerequisites: Mathematics 7 and Inorg. Chem.
6-7-8 or 9-10. Three credits. Mr. Gruner.

124w-125s. Structural and Metamorphic Geology. The conditions, processes.
and results of metamorphism; structural features resulting from de
formation under varying conditions of load. Prerequisites: Courses
2, 3, or 11 and 105. Six credits. Mr. Schwartz.

131£-132w-133s. Advanced Petrology. Advanced optical methods. Cri
teria for rapid identification of the common rock clans. Regional and
genetic studies. Petrographic reports. Prerequisite: Course 106. Nine
credits. Mr. Grout.

137f. Testing Economic Minerals. Laboratory tests of coal, clay, oil,
building stone, and metallic ores. Prerequisites: Courses 2, 3, or 11
and 105. Three credits. Mr. Gruner.

140w-141s. Applied Petrography. Determination of ore and gangue min
erals, microscopic studies of paragenesis of ores and other mineral
associations. Practical problems in mining and geology. Prerequisite:
Course 131. Six credits. Mr. Grout.

144w-145s. Interpretation of Geologic Maps. Methods of geological exam
ination; study and problems in construction and interpretation of geo
logic maps. Prerequisites: Course 2, 3, or 11 and 124. Six credits.
Mr. Dutton.

149s. Methods of Field Geology. General methods of field work necessary
for Course 150. Mr. Schwartz.

150s.* Field Geology. Detailed, systematic work, conforming
surveys. Reports to be written week before college opens.
requisites see members of the department. Credits arranged.
mons, Mr. Schwartz.

151£-152w-153s. Advanced General Geology. Geologic processes and their
results; development of the North American continent. Prerequisite:
Course 2, 3, or 11. Nine credits. Mr. Stauffer.

161w. Crystal Structure. Study of point groups and space groups. Dif
fraction of X-ray's by crystals. Interpretation of powder and Laue
diagrams. Prerequisites: Course 121, elementary physics, and analyti
cal geometry. Three credits. Mr. Gruner.
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166f-167w. Mineralography. Methods of studying opaque minerals and ap
plication of the methods to problems in ore genesis and history. Pre
requisites: Courses 1l1, 131. Six credits. Mr. Schwartz.

COURSES PRIMARILY FOR GRADUATE STUDENTS

21lf-212w-213s. Advanced Paleontology. Selected groups of fossils. Class
work supplemented by reference reading and thesis. Nine credits.
Mr. Stauffer.

214. Seminar in Ore Deposits. Three credits. Mr. Emmons.
215s. Geology and Ore Deposits of the \~estern Hemisphere. Open to

graduate students and to those undergraduates who have had Course
111. Three credits. Mr. Emmons.

216s. Geology and Ore Deposits of the Eastern Hemisphere. Prerequisites
same as for Course 215. Three credits. Mr. Emmons.

241. Field Course in Geology. To be arranged with individual students
upon application to the department. Credit will be given for field work
done satisfactorily as prescribed in the joint announcement of various
universities.

243-244. Research Course in Geology. Advanced work in geology; chiefly
individual work on selected subjects. Data and collections of material
gathered in the course of field work studied under instructor. Methods
101l0w standards of federal and state surveys. Mr. Emmons, Mr. Grout,
Mr. Stauffer, Mr. Gruner, Mr. Schwartz, Mr. Thiel.

251-252. Original Problems. Morphology and physical measurements of
minerals. Three credits each. Mr. Gruner.

253-254. Research Course in Ore Deposits. Methods of Course 243-244
applied to ore deposits. Three credits each. Mr. Emmons, Mr. Grout,
Mr. Gruner, Mr. Schwartz.

263-264. Research Course in Petrology. Methods of Course 243-244 ap
plied to petrology. Three credits each. Mr. Emmons, Mr. Grout.

GERMAN

Professors Samuel Kroesch, Oscar C. Burkhard; Associate Professor
George Lussky; Assistant Professors James Davies, Fred~rick L.
Pfeiffer.

Prerequisites.-For major work, 27 Senior College quarter credits or
equivalent. For minor work, 18 Senior College credits or equivalent.

COURSES FOR UNDERGRADUATE AND GRADUATE STUDENTS

107su. Historical German Grammar. Phonology, inflection, word forma
tion, syntax. Intended primarily for prospective teachers of German.
Three credits. Mr. Kroesch.

108s. Phonetics. A study of speech sounds and the nature of their pro1uc
tion, with special reference to English, French, and German. Open
to students in the modern languages. Three credits. Mr. Kroesch.

115-116-117. Middle High German Literature. Heldenepos, Hi.ifisches
Epos, Minnesang. Nine credits. Mr. Kroesch. (Not offered in
1933-34.)
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120f-121w-122s.t Proseminar: History of German Literature. This course
provides the necessary background for graduate work in German liter
ature, and serves as an introduction to bibliography, methodology, and
literary criticism. Required of all graduate majors in Germau. Nine
credits.
120f. German Literature through the Reformation Period. :Mr.

Kroesch.
121 w. The Seventeenth and Eighteenth Centuries. Mr. Lussky.
122s. The Nineteenth Century. Mr. Pfeiffer.

140f-141w-142s. Early High German Literature, 1500-1700. Nine credits.
Mr. Lussky.

150f-151w-152s. Die Novelle. A study of the technique and development.
Assigned readings and reports. Nine credits. Mr. Burkhard.

160f-161 w-162s. Lyric Poetry of the Eighteenth and Nineteenth Centuries.
Nine credits. Mr. Davies.

163f-164w-165s. German and English Literary Relations in the Sixteenth,
Seventeenth, and Eighteenth Centuries. Nine credits. Mr. Davies.
(Not offered in 1933-34.)

173f-174w-175s. The Modern Novel: Impressionism, Expressionism, and
"Neue Sachlichkeit," Nine credits. Mr. Pfeiffer.

180-181-182. The Romantic School in Germany. Nine credits. Mr. Pfeiffer.
(Not offered in 1933-34.)

COURSES PRIMARILY FOR GRADUATE STUDENTS

202f-203w. Gothic. The course is designed as an introduction to Ger
manic linguistics and to a comparative study of the Indo-European
languages. Six credits. Mr. Kroesch.

204s. Old Saxon. The Heliand. Three credits. Mr. Kroesch.
209f-21Ow-211s. Old High German. Alternates with Course 215-216-217.

The older High German dialects serve as a basis for a study of his
torical German grammar. Nine credits. Mr. Kroesch.

215f-216w-217s. Middle High German. Phonology, morphology, and syn
tax. Nine credits. Mr. Kroesch.

218f-219w-220s. Seminar. Prerequisite: A good knowledge of at least
two Germanic dialects. Comparative grammar of the Indo-European
languages with special reference to the principal German dialects. In
vestigations in the comparative phonology, syntax, and semantics of
these dialects. Six or nine credits. Mr. Kroesch.

253f-254w-255s. Nineteenth Century Drama: Kleist, Grillparzer, Hebbel.
Nine credits. Mr. Burkhard.

GREEK

Professor Charles Albert Savage.

Prerequisites.-For major work, Courses 105, 106 or 107, 108, or their
equivalent. For minor work, Courses 51 (Philosophy), 52 (Oratory), 53
(Dramatic Poetry) or their equivalent.



84 THE GRADUATE SCHOOL

COURSES FOR UNDERGRADUATE AND GRADUATE STUDENTS

105f. Lyric Poetry. Selections from the elegiac, iambic, lyric, and bucolic
poets. Three times a week. Prerequisite: Course 53. Three credits.
Mr. Savage.

106w. Advanced Drama. Aeschylus, Sophocles, or Aristophanes. Special
attention given to the development of the drama, and to the literary
form and dramatic representation of the plays read. Three times a
week. Prerequisite: Course 53 or 105 or equivalent. Three credits.
Mr. Savage.

107w. Advanced Prose. Selections from Plutarch or Lucian. Alternates
with Course 106. Prerequisite: Course 51-52 or 51-53 or 52-53. Mr.
Savage.

108s. Advanced Epic Poetry. A course of rapid reading in the Iliad or the
Odysse}'. Three times a week. Prerequisite: Course 105 or 106. Three
credits. Mr. Savage.

COURSES PRIMARILY FOR GRADUATE STUDENTS

201-202-203. Oratory (advanced). A study of the development of ora
torical style among the Greeks; selected readings. Twice weekly, one,
two, or three quarters. Mr. Savage.

204-205-206. Dramatic Poetry (advanced). The reading and critical study
of representative Greek plays. Twice weekly, one, two, or three quar
ters. Alternates with 201-202-203. Mr. Savage.

207-208-209. Seminar in Philosophy or Oratory. Once a week, one, two,
or three quarters. Mr. Savage.

210-211-212. History (advanced). Selected readings from Greek historians.
Once a week, one, two, or three quarters. Alternates with 207-208-209.
Mr. Savage.

HISTORY

Professors Lester Burrell Shippee, Guy Stanton Ford, Alfred L. Burt,
Herbert Heaton, August Charles Krey, Albert Beebe \Vhite; Associate
Professors Theodore C. Blegen, Lawrence D. Steefel, George M.
Stephenson; Assistant Professors Harold Deutsch, Ernest Osgood,
Faith Thompson, Alice F. Tyler, David H. \Villson.

Prerequisites.-Of the four fields in which general survey courses in
history are usually given, namely, ancient, American, English, and Euro
pean, students entering upon graduate work in history will usually be ex
pected to have covered two or three courses, with credit not exceeding 18
hours. For the other 9 hours, they should have a more advanced course
in one of these fields and a second course in some field of history in which
intensive work is done with the beginnings of investigation. In meeting
these requirements consideration will be given to work done from the his
torical point of view in others of the social sciences, especially political
science. The department attaches much importance to adequate preparation
in the foreign languages, which may be used by the student in the course
of advanced and research work. Except in very unusual cases, where the
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nature of the field studied cal1s for another language, French and German
are the best tools; adequate reading knowledge of one of these should be
demonstrated not later than the close of the first term in which the student
is registered for an advanced degree.

REQUIREMENTS FOR THE DEGREE OF MASTER OF ARTS IN HISTORY

Candidates for the Master's degree with a major in history shal1 select
from the appended list two fields in which to do their work; for example,
Group C, 1 and Group D, 1. While course work may be expected to cover
some portion of the selected fields, and perhaps material outside them, the
student is expected to prepare himself by reading to stand examination on
the fields rather than on courses. The thesis subj ect will fal1 within one
of the selected fields. The selection of fields should be made in consultation
with an adviser in the department.

and Depend-

Group E

Group D

1. Asia since 476
2. European Colonies

encies
Latin America
Canadian History

1. American History to 1789
2. The United States, 1789-1865
3. The United States since 1865
4. Economic History of the United

States, 1790-1860
5. Economic History of the United

States since 1860

Group B

1. Europe, 395-1300
2. England to 1485
3. Renaissance and Reformation
4. Economic History, 1300-1600

Group C

1. England since 1485
2. Europe, 1559-1789
3. Europe, 1789 to present 3.
4. Economic History, 1600 to present 4.

Group A

1. The Old Orient
2. Greece
3. Rome

Prior to registration prospective candidates for the M.A. degree with
a major in history must consult an adviser and be prepared to take an
examination covering the fields to be selected for presentation. This exami
nation is calculated to demonstrate that the candidate has a grounding in
these fields sufficient to warrant carrying graduate work therein; such
grounding should be at least equivalent to that provided by a Senior Col
lege course in the field. Students unable to demonstrate the possession of
such grounding must register for, and carry without graduate credit, Senior
Col1ege courses which wil1 supply the deficiencies.

REQUIREMENTS FOR THE DEGREE OF DOCTOR OF PHILOSOPHY
IN HISTORY

Candidates will be expected to fulfil1 the general requirements as givell
in this bulletin, pp. 8-11.
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Preliminary Eraminatiolt

For a major in history, the candidate shall choose five fields from
those listed above. At least one period or field shall be chosen from groups
A or B and at least one from groups C or D. Three of these fields
including that containing the subject of the proposed thesis must be related.
The selection of these fields must be made in consultation with, and subject
to the approval of, the chairman of the candidate's examination committee.
These selections shall be reported by the adviser to the chairman of the
History Department. In exceptional cases, the department may approve
fields not included in the list.

The preliminary examination will cover the minor and four of the
periods or fields chosen for the major. That field in which the candidate
intends to do special work shall be reserved for the final examination. The
scope of this reserved field shall be indicated to the department and ap
proved by it at the time when the candidate is certified for the preliminary
examination. Only in exceptional cases shall it cover less than one of the
five fields selected from the above list.

Final E.ramination

In this examination. taken after the successful completion of the pre
liminary examination and the acceptance of the candidate's thesis, the em
phasis shall be placed upon testing the highly detailed knowledge of the
student in his special subject. It shall cover that subject reserved in the
preliminary examination, and, under the rules of the Graduate School, is
given by the same committee that sat in the preliminary examination. This
examination includes the usual defense of the thesis, its methods, results
and contribution to the field investigated.

GENERAL REQUIREMENT

201 f-202w-203s. Historical Bibliography and Criticism. Required of can
didates for advanced degrees in history who do not present evidence of
similar training elsewhere. Mr. Ford, Mr. \Vhite, and others.

Courses numbered 150 to 200 are open to seniors and graduates; pre
requisites are the appropriate survey courses (see courses numbered 50 to
100 in bulletin of the Combined Class Schedule). Graduate students who do
not present the appropriate survey courses or their equivalent are required
to carry such courses without credit; in cases where such procedure is feas
ible the student may register for the course numbered above 149 and also
attend the meetings of the appropriate survey course, being therein held
responsible for class exercises and examinations if the instructor and major
adviser consider it advisable.

COURSES FOR UNDERGRADUATE AND GRADUATE STUDENTS

l50f-15lw-15Zs.t Topics in Ancient European History. Mr. Deutsch. (Not
offered in 1933-34.)

I

I

~
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153f-154w-155s.t Topics in Medieval European History. One or more of
the following topics will be studied· in small groups: Break-up of
Roman Empire; the Crusades; Empire and Papacy; Rise of Feudal
ism; Feudal Institutions; European Migrations; Rise of National
States; Intellectual Development; the Renaissance; the Reformation;
Rise of Towns, etc. Nine credits. Mr. Krey, Miss Thompson.

156f-157w-158s.t Topics in Modern European History. One or more of
such topics as the following will be studied in small groups: Age of
Louis XIV; the Eighteenth Century; French Revolution and Empire;
Restoration and Revolution; Second French Empire; Making of Italy
and Germany; International Relations, 1871-1914; Europe since 1914;
the Eastern Question; Modern Russia, etc. Nine credits. Mr. Deutsch,
Mr. Steefel.

170f-l71w-172s.t Topics in English History. One or more of such topics
as the following will be studied in small groups: Beginnings of Parlia
ment; Legal History (Anglo-Saxon Law, the Age of Glanvill, of
Bracton, of Edward II, etc.); Local Self-Government in Medieval
England; Parliament and Administration in the Fourteenth Century;
Antiquarianism and Political Theorists; the Tudors and Stuarts; Eng
land in the Nineteenth Century; British India; etc. Nine credits. Mr.
White, Miss Thompson, NIr. Willson.

176f-177w-178f.t Topics in Canadian History. Nine credits. Mr. Burt.
180f-181w-182s.t Topics in Economic History. Nine credits. Mr. Heaton.
190f-191w-192s.t Topics in American History. Such topics as the Colonies,

the Revolution and Making of the Constitution, Political Parties, Civil
War and Reconstruction; Immigration; the West; History of Minne
sota; American Agriculture and Rural Life, American Diplomacy, Re
cent American Development; etc. Nine credits. Mr. Shippee, Mr.
Blegen, Mr. Stephenson, Mr. Osgood, Mrs. Tyler.

COURSES PRIMARILY FOR GRADUATE STUDENTS

204f-205w-206s·t Seminar in Medieval History. Nine credits. Mr. Heaton,
Mr. Krey, Mr. White.

208f-209w-21Os.t Seminar in American History. Required of graduate
students whose major field is American history. The first term will
be principally occupied with bibliography and technical topics. Selected
fields in American history will be studied in other terms. Nine credits.
Mr. Shippee, Mr. Blegen, Mr. Stephenson.

221f-222w-223s.t Seminar in Economic History. Nine credits. Mr. Heaton.
224f-225w-226s.t Seminar in Modern European History. Nine credits.

Mr. Deutsch, Mr. Steefel.

HOME ECONOMICS

Professor Wylie B. McNeal; Associate Professors Alice Biester, Clara M.
Brown, Alice M. Child, Harriet Goldstein, Jane Leichsenring, Marion
Weller; Assistant Professor Ethel Phelps.
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Prcrcquisites.-Students desiring to major in Home Economics must
present undergraduate subject-matter credits in certain of the following:
social sciences, physical sciences, biological sciences, art and education
which shall be satisfactory to the adviser under whose direction the major
work is to be done. In addition the student must have adequate under
graduate training in that field of Home Economics in which she wishes
to specialize.

Students majoring in Home Economics for a Master's or a Doctor's
degree and those minoring in this division for the Doctor's degree must
include either Course 209, 279, 289, or 299 in the study program.

COURSES FOR UNDERGRADUATE AND GRADUATE STUDENTS

102f,s. Advanced Textiles. An intensive study of textile materials with
special reference to the following: nature of the raw materials; eco
nomic, chemical, and physical applications involved in their manufacture
and use; methods and significance of physical testing. Prerequisites:
Course 3, Agr. Biochem. 4, Agr. Econ. 3 or parallel. Three credits.
Miss Phelps.

107w. Textile Analysis. Problems and application of quantitative methods
in textile analysis with special reference to establishing standards for
fabrics. Prerequisites: Course 102, Agr. Biochem. 2. Three credits.
Miss Phelps.

115w. Oothing Economics. A study of the economic aspects of clothing
which directly or indirectly affect the consumer. Prerequisites: Course
15, Agr. Econ. 3. Miss Weller.

13lf,w,s. Home Management: House Planning and Equipment. Study of
the small house which aims at more intelligent planning in building and
furnishing. House plans, kitchen arrangements, and equipment of house
studied from homemaker's point of view of economy, convenience, and
beauty. Prerequisite: Course 53. Five credits. Miss H. Goldstein,
Miss V. Goldstein.

136f,w,s. Problems in Income Management. An intensive study of problems
relating to individual and family budgets. Readings, discussions, and
field work. Prerequisites: Courses 34 or parallel, 35, 170, Agr. Econ.
126 or parallel. Two credits. Miss Studley.

150f,w,s. Art History and Appreciation. The historical development of
painting, sculpture, architecture, decoration, furniture, and costumes,
studied with special emphasis on design and influence upon modern
styles. Prerequisite: Course 51 or permission of instructor. Three
credits. Miss H. Goldstein, Miss V. Goldstein.

152w. Advanced Interior Design. Special problems of small house decora
tion, involving execution of elevation drawings. Studies and reports
on topics of historical and practical interest. Actual materials used
as far as possible. Prerequisites: Courses 53, 131, 150, or permission
of instructor. Three credits. Miss H. Goldstein.

154s. Advanced Costume Design. Study of figure construction. Relation
of color and texture to dress design. Studies and reports on assigned
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topics. Laboratory work with fabrics. Designs in pencil and water
colors. Prerequisites: Courses 13, 53, 55 recommended. Three credits.
Miss Fowler.

163s. Institution Management Problems. Problems affecting the efficient
administration of the institution; departmental organization, operation,
maintenance; employment problems; business policies. Field trips to
various types of institutions. Prerequisites: Courses 61, 63. Three
credits. Miss Dunning.

170f,w,s. Nutrition of the Family. The fundamental principles of human
nutrition as applied to the feeding of individuals and groups under con
ditions of health. Prerequisites: Courses 70, 80, Agr. Biochem. 4,
Physiol. 4. Three credits. Miss Biester, Miss Hunt.

17lf,w,s. Child Nutrition. Lectures, discussions, and field work dealing
with the principles of child nutrition and with the formation of desired
food habits. Prerequisites: Course 170, H.E.Ed. 40. Three credits.
Miss Leichsenring.

173s. Nutrition in Disease. A study of the fundamental principles involved
in using diet in the treatment of certain diseases. Prerequisites: Courses
170, 175. Three credits. Miss Hunt.

175f,w. Nutrition II. Metabolism, including work on tissues, blood, milk,
and urine. Prerequisite: Course 73. Four credits. Miss Biester, Miss
Hunt.

176w. Advanced Nutrition. Selected quantitative methods applicable to in
vestigations relating to digestion and metabolism. Prerequisites: Course
73, Agr. Biochem 2. Four credits. Miss Biester.

177s. Digestion and Metabolism. An intensive study of problems relat
ing to digestion and metabolism involving lectures, reading, demonstra
tions. and laboratory work. Prerequisites: Course 175. Three credits.
MIss Leichsenring.

178f,w,s. Clinical Problems in Nutrition. The application of nutrition in
formation to problems in health and disease involving assigned read
ings, discussions and experience in a clinic or with case work. Pre
requisites: 71 or parallel, 75 or parallel, 170 or parallel, 175. Two
credits. Limited to 8. Miss Hunt.

179f,s. Readings in Nutrition. A course designed to give intensive experi
ence in the use of nutrition books and periodicals, involving assigned
readings, oral and written reports. Prerequisite: Course 170. Two
credits. Miss Biester, Miss Leichsenring.

182f,w,s. Experimental Cookery. An intensive study of problems in foods
and food preparation with individual laboratory problems. Prerequi
site: Course 80. Three credits. Miss Child, Mrs. Niles.

183f,w. Experimental Cookery. An intensive study of problems in foods
and food preparation with individual laboratory problems. Prerequi
site: Course 80. Five credits.

186w,s. Special Food Problems. Individual problems in foods and food
preparation. Prerequisite: Course 182. Three credits. Miss Child.

187w,s. Special Food Problems. The same as Course 186 with additional
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problems. Prerequisites: Course 182, Agr. Biochem. 2. Five credits.
Miss Child.

195s. Development of Home Economics. A discussion of the development
of home economics with emphasis upon current problems. Two credits.
~liss McNeal.

COURSES PRIMARILY FOR GRADUATE STUDENTS

202. Animal Fibers. An advanced course dealing with the structure, com
position, chemical and physical properties, and special problems of
manufacture of wool and silk in relation to their use. Prerequisites:
Quant. Chern. 5 cred., Org. Chern. 5 or 6 cred., Adv. Textiles 3 credo
Two credits. Miss Phelps.

204. Plant and Manufactured Fibers. Study of the structure, composition,
physical and chemical properties, and special problems of manufacture
of cotton, flax, artificial silk and certain minor fibers in relation to
their use. Prerequisites: Bot. 5 cred., Quant. Chern. 5 cred., Org.
Chern. 5 or 6 cred., Adv. Textiles 3 credo Two credits. Miss Phelps.

209f,w,s. Seminar in Textiles and Clothing. Reviews and interpretations
of the literature of this field. emphasizing recent advances and involv
ing individual assignments and oral or written reports. Registration
with permission of the instructor. One credit. Miss Phelps.

210. Microanalysis of Textile Fibers. Laboratory applications of histo
logical and microchemical methods in the study of textile materials.
Prerequisites: Bot. 5 cred., BioI. Sci. 10 cred., Org. Chern. 5 or 6 cred.,
Textile Analysis 3 credo Two or three credits. Miss Phelps.

270f-271w. Principles of Human Nutrition. An advanced course dealing
with certain aspects of digestion, metabolism, excretion, and food re
quirements under various conditions. Prerequisites: Courses 170, 175.
Three credits each quarter. Miss Biester, Miss Leichsenring.

279f,w,s. Seminar in Nutrition. Reviews and interpretations of the litera
ture of this field, emphasizing recent advances and involving individual
assignments and oral or written reports. Permission of the instructor.
One credit. Miss Biester, Miss Leichsenring.

289w. Seminar in Foods. Reviews and interpretations of the literature in
the field of foods and experimental food preparation involving indi
vidual assignments and oral or written reports. Permission of the
instructor. One to two credits. Miss Child.

295f,w,296s. Home Economics Problems. Opportunity is offered for the
investigation of selected problems in home economics in fields such as
foods, nutrition, textiles, home management, and related art. Permis
sion of instructor. One to five credits. Miss Biester, Miss Clara
Brown, Miss Child. Miss H. Goldstein, Miss Leichsenring, Miss Phelps,
Miss Studley.

299f,w,s. Home Economics Seminar. A critical study of recent advances
in home economics, involving outside reading and oral or written re
ports. Permission of instructor. One credit. Miss McNeal, Miss H.
Goldstein, Miss Studley.
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HOME ECONOMICS EDUCATION

91

Professor Wylie B. McNeal, Associate Professor Clara M. Brown.

Prerequisites.-For a minor adequate preparation in psychology, educa
tional psychology, education, and home economics must be presented.

COURSES FOR UNDERGRADUATE AND GRADUATE STUDENTS

142af,w. Educational Measurement in Home Economics. Problems of
measurement in home economies; home economics tests and scales;
construction and evaluation of objective tests. Prerequisite: Course 42.
Two credits. Miss Clara Brown.

142bw,s. Educational Measurement in Home Economics. A continuation of
Course 142a, dealing with methods of interpretation and utilization of
test data. Prerequisite: Course 142a. Two credits. Miss Clara
Brown.

143w,s. Home Economics Curricula. The objectives of home economics in
junior and senior high schools; recent surveys and other investigations
used in determining curriculum content; home economics courses of
study. Prerequisite: Course 42 or parallel. Two credits. Miss Clara
Brown, Miss Rose.

147s. Organization and Methods for Related Art Teaching. Organization
of a related art course and methods of teaching art principles as applied
to familiar objects and processes. Prerequisites: Courses 53, 131 or
parallel. Three credits. Miss H. Goldstein.

149f,w,s. Research Problems. A study of the methods used in collection,
treatment, and interpretation of data in the field of home economics.
Permission of instructor. Credits arranged. Miss Clara Brown.

COURSES PRIMARILY FOR GRADUATE STUDENTS

242f,w,s. Problems in Home Economics Education. Current problems 111

home economics education will be studied. Required of all candidates
minoring in home economics education. One credit. Graduates only.
Miss McNeal, Miss Brown, Miss Rose.

245f,w,s. Seminar in Home Economics Education. A research course for
graduate students. Required of all students writing theses in Home
Economics Education. Does not carry credit as course work.

HORTICULTURE

Professors William H. Alderman, Rodney B. Harvey; Associate Professor
Wilfrid G. Brierley, Assistant Professors Troy M. Currence, Fred A.
Krantz, Lewis E. Longley, Arthur N. Wilcox.

Prerequisites.-For major work, 15 credits; for minor work, 9 quarter
credits in department in addition to 2 years in botany and 1 in entomology.

COURSES FOR UNDERGRADUATE AND GRADUATE STUDENTS

107. Orchard Management. A detailed study of the various operations in
orchards and berry fields. Operating costs and profits. Lectures, labo-
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ratory, and individual problems. Prerequisite: Course 6. Three credits.
Mr. Brierley. (Not offered in 1933-34.)

110w. Horticultural Crop Breeding. Applied genetics is emphasized. Meth
ods of breeding each of the important horticultural crops with special
attention to experiment station investigations and to the methods used
by plant breeders. Prerequisite: Agron. 131. Three credits. Mr.
Wilcox.

111£. Systematic Pomology. A study of fruit varieties. Lectures, labora
tory, and a survey of the literature. Prerequisites: Course 6 and Bot.
10 credits. Mr. Brierley.

121w. Small Fruit Culture. Cultural practices for each of the small
fruits; botanic relationship; history of commercial development. Lec
tures, problems, and survey of literature. Prerequisites: Course 6 or
32 and Bot. 10 credits. Three credits. Mr. Brierley.

135f. Truck Crops and Potatoes 1. Truck crop production as an applied
science. The crop or the plant is used as the unit of consideration and
the sciences used to explain cultural practices and plant behavior. Pre
requisites: Course 32 and Bot. 10 credits. Three credits. Mr. Currence.

137w. Truck Crops and Potatoes II. Continuation of Course 135f. Pre
requisites: Course 32 and Bot. 10 credits. Three credits. Mr. Krantz.

190f-191w-192s. Special Problems. A study of problems based upon the
work given in the preceding courses. Two to four credits per quarter.
Horticultural staff.

193f-194w. Horticultural Seminar. Reports and discussions of problems
and investigational work. Required of graduate students. Prerequi
site: 9 credits in horticulture. One credit per quarter. Horticultural
staff.

COURSES PRIMARILY FOR GRADUATE STUDENTS

242w. Horticultural Crop Breeding Topics. A survey of the recent re
searches in the breeding of horticultural crops. Two credits. Mr.
Krantz, Mr. \Nilcox.

243f-244w. Advanced Topics in Horticulture. A critical analysis of recent
research on horticultural crops. Three credits per quarter. Mr. Alder
man. Mr. Brierley, Mr. Harvey, Mr. Currence, Mr. Longley.

245f-246w. Growth Factors in Crop Production. An analysis of growth
and environmental factors as applied to crop plants. Two credits per
quarter. Mr. Harvey.

JOURNALISM

Professor Ralph D. Casey.

Prcrequisitcs.-A total of 27 quarter credits in journalism and English,
distributed as follows:

In journalism, a minimum of 15 credits including reporting, copy
reading, and newspaper make-up, and special feature articles. In English,
additional credits to make up the 27 credits, including a sophomore English
composition course. Freshman composition will not satisfy the require
ment. A reading knowledge of at least one foreign language.
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COURSES FOR UNDERGRADUATE AND GRADUATE STUDENTS

Fees.-A typewriter fee of $1 is charged each quarter to all students
registered for one or more journalism courses other than Journalism 5.

101w. Reporting of Public Affairs. A review of city, county, state, and
national government as a background for reporting. Advanced prac
tice in the writing of news stories. Prerequisites: Course 51-52 and 10
credits in political science. Three credits. Mr. Ford.

103s. Literary Aspects of Journalism. A study of the best journalistic
work of such writers as Kipling, Sir Philip Gibbs, Richard Harding
Davis, Ambrose Bierce, William Allen \Vhite, Will Irwin, Ben Hecht,
Don Marquis, etc. Lectures, outside reading, and some practice in
writing. Prerequisite: English 21-22 or 22-23. Three credits. Mr.
Ford.

109w-110s. History of Journalism. A study of the evolution of the news
paper in England and the United States with special reference to the
problems of present day journalism. Prerequisite: Course 15. Six
credits. Mr. Desmond, Mr. Ford.

Ill£. Foreign News Sources. An examination of foreign news and the
methods by which it is obtained and prepared for American readers.
The importance of foreign news, the methods of correspondents in
various countries, the newspapers in those countries, and some of the
factors affecting the news from those countries considered. This is
not a course for training foreign correspondents but is intended to
help the reader understand the background of foreign news. Prerequi
sites: Course 41 or 51 and one history or political science course in
international relations, or permission of instructor. Mr. Desmond.

112w. Current Newspaper Problems. A study of contemporary matters
of importance in journalistic fields, such as the growth of the chain
newspapers, the radio in its relation to the newspaper, the profes
sionalization of journalism, changing news values, and ethics of jour
nalism. Prerequisite: Course 110 or 111. Three credits. Mr.
Desmond.

130f-131w-132s. The Press and Public Opinion. Research dealing with the
various ways in which newspapers and magazines attempt to influence
public opinion. A study of the technique and effectiveness of these
methods. Prerequisite: 20 credits in sociology, psychology, or poli
tical science. Nine credits. Mr. Casey.

140f-141w-142s. Contemporary Affairs. A study of important state, na
tional, and world problems about which the newspaper man must be
informed and concerning which he must serve as interpreter. The
course will aim to unify the separate social studies which students
have had in other departments of the University, with a view to the
focusing of these studies on contemporary questions. Prerequisites:
Course 109-110 and 20 credits in social science. Nine credits. Mr.
Casey, Mr. Olson, Mr. Desmond.
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COURSES PRIMARILY FOR GRADUATE STUDENTS

21Of,w,s. Research in Newspaper Problems. Individual research 111 either
historical or contemporary phases of newspaper, magazine, or advertis
ing fields. Prerequisite: consent of department. Two credits. l\Ir.
Casey, Mr. Olson.

LATIN

Professor Joseph B. Pike; Assistant Professor Robert V. Cram.

Prerequisites.-Any four of Courses 21-73, and 6 credits in addition
selected from the one hundred series. A reading knowledge of French,
German, or Greek is required of candidates for the Master's degree.

The degree of master of arts: For a major in Latin, any nine-credit
sequence in the two hundred series, and in addition one course each quarter
selected from Courses 121-133 or 241-242-243; ordinarily this latter will be
required in addition to the other two hundred sequence. The student will be
expected to choose for his thesis some problem connected with one of these
courses. Besides, a minor is to be carried throughout the year in one of
the following departments: Comparative Philology, English, German,
Greek, History, Romance Languages, or Scandinavian. For a minor in
Latin, any nine-credit seqnence in the two hundred series or one course each
quarter selected from Courses 121-133.

Candidates for the degree of doctor of philosophy in Latin will be ex
pected to spend at least three years in preparation and will carry each
quarter in addition to one seminar course and one of the courses listed
below, one course in advanced Greek (i.e., in advance of three years of
preparatory Greek). A knowledge of Greek and Roman history, Greek
and Roman literature, and a special knowledge of a particular Latin author,
or group of authors, will be required. In addition to the particular author
or authors assigned the candidate will be expected to have read in the
original the following list of Latin authors:

Caesar: A considerable portion of the Gallic \Var and the Civil "Var.
Catullus: All except LXIII-LXVIII,
Cicero: Fourteen orations (e.g., Roscius Amerinus, Verres Actio Prima,

Manilian Law, Catilinarians I-IV, Murena, Archias, Milo, Marcellus,
Ligarius, Deiotarus, Philippics II; Cato Maior, Laelius, Tusculan
Disputations, Book I).

Horace: All.
Juvenal: Satires I, III, IV, V, VII, VIII, X, XI.
Livy: Books I, II, XXI, XXII.
Lucretius: Books I-V.
Martial: At least one half.
Ovid: About four thousand verses of the Metamorphoses.
Plautus: Amphitruo, Aulularia, Captivi, Menaechmi, Miles Gloriosus, Mos

tellaria, Rudens, Trinummus.
Pliny the Younger: At least one half.
Quintilian: Book X, Ch. I.
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Suetonius: Iulius, Augustus, Tiberius, Nero, Domitian.
Tacitus: Annals I-VI or XI-XVI.
Terence: Adelphoe, Andria, Hautontimorumenus, Phormio.
Virgil: All except the minor poems.

A preliminary written examination upon these authors and upon the
history of Roman literature will be given in addition to the general written
preliminary upon the graduate courses in the major completed at that time.

COURSES FOR UNDERGRADUATE AND GRADUATE STUDENTS

121£. Advanced Virgil. Selection from the Eclogues, Georgics and from
Books 7-12 of the Aeneid. Prerequisites: any two of Courses 51, 52,
53 or equivalent. Three credits. Mr. Pike.

122w. Cicero's Letters. Prerequisites: any two of Courses 51, 52, 53 or
equivalent. Three credits. Mr. Pike.

123s. Medieval Latin. The course aims to accustom students to handle
medieval Latin easily for historical or literary purposes. Prerequisites:
any two of Courses 51, 52, 53 or equivalent. Three credits. Mr. Pike.

131. Juvenal. Selected Satires. Prerequisites: any two of Courses 51,
52, 53 or equivalent. Three credits. Alternates with Course 121.
Mr. Pike. (Not offered in 1933-34.)

132. Seneca's Epistles. Prerequisites: any two of Course 51, 52, 53 or
equivalent. Three credits. Alternates with Course 122. Mr. Pike.
(Not offered in 1933-34.)

133. Vulgar Latin. Lectures on vulgar Latin; selections from Petronius
and Grandgent's Introduction to Vulgar Latin. Prerequisites: any two
of Courses 51, 52, 53 or equivalent. Alternates with Course 123.
Three credits. Mr. Pike. (Not offered in 1933-34.)

COURSES PRIMARILY FOR GRADUATE STUDENTS

201£-202w-203s. Tacitus. (Graduate seminar.) Prerequisites: seven years
of Latin or any two of Courses 121-133. Nine credits. Mr. Pike.

211£-212w-213s. Lucretius. (Graduate seminar.) Prerequisites: seven years
of Latin or any two of Courses 121-133. Nine credits. Mr. Pike.

221-222-223. Graduate Seminar. Cicero's Philosophical Works. Prerequi
sites: seven years of Latin or any two of Courses 121-133. Nine credits.
Mr. Pike. (Not offered in 1933-34.)

231£-232w-233s. Graduate Seminar. Cicero's Rhetorical Works. Prerequi
sites: seven years of Latin or any two of Courses 121-133. Nine cred
its. Mr. Pike.

241£-242w-243s. Graduate Seminar. Introduction to Classical Philology.
Nine credits. Mr. Cram.

Notc on Slllllincr school COllrscs.-For the convenience of students who
wish to secure the M.A. degree by work taken exclusively in the summer
quarter the following courses are offered in successive summers;

145su. Roman Tragedy. Three credits.
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146su. Roman Comedy. Three credits.
147su. Annals of Tacitus. Three credits.
154su. Elegiac Poets. Three credits.

211su-212su-213su. Lucretius. Six credits for the three summers.

LIBRARY METHODS

The course in Bibliographic Seminar (101-102):j: offered by the li
brarian, Frank K. Walter, is recognized for general graduate credit. \Vith
the approval of the adviser, it may be counted toward any major or minor.

MATHEMATICS AND MECHANICS

Professors William L. Hart, Raymond W. Brink, William E. Brooke,
William H. Bussey, Hans H. Dalaker, Dunham Jackson, William H.
Kirchner, George C. Priester; Associate Professors Royal R. Shum
way, Lorenz G. Straub, Anthony L. Underhill, Hugh B. Wilcox;
Assistant Professors Elizabeth Carlson, Gladys E. C. Gibbens, Edward
L. Hill, Willem J. Luyten.

Professor Dalaker is chairman and Professor Underhill is secretary
of the group. Students majoring in mathematics and mechanics should
consult one or the other.

Prerequisites.-For major work 10 credits in calculus and 14 other
credits in non-Junior College courses.

Students may also consult the bulletins of the College of Engineering
and of the Combined Class Schedule.

COURSES FOR UNDERGRADUATE AND GRADUATE STUDENTS

106£. Differential Equations. Three credits. Mr. Underhill.
107w-108s. Advanced Calculus. Three credits per quarter. Mr. Hart.
115w-116s. Differential Geometry. Three credits per quarter. Mr. Under-

hill.
127f.w,s. Technical Mechanics. Five credits. Mr. Wilcox.
128f,w,s. Strength of Materials. Five credits. Mr. Priester.
130f. Open Channel Flow. Theory of uniform and varied flow in open

channels, with practical applications to the design of hydraulic struc
tures; hydraulic similitude; computations for drawdown curves, back
water curves, hydraulic jump, measuring flumes, submerged weirs, etc.
Prerequisites: Courses 129 and 143. Three credits. Mr. Straub.

131£. Advanced Algebraic Theory. Mr. Hart.
132w,133s,l34f. Advanced Hydraulic Problems. Special problems in hy

draulic design. Prerequisite: 130 or registration in 130 or by special
permission. Two credits per quarter. Mr. Straub.

142s. Theory of Invariants. Three credits. Mr. Underhill.

t A fee of $3 per credit is charged for this course.
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144f,145w,146s. Topics in Mathematical Analysis. Three credits per quar-
ter. Mr. Jackson.

149w. Introduction to Group Theory. Three credits. Mr. Bussey.
150f,w,s. Differential Equations. Prerequisite: Course 25. Three credits.
151f-152w-153s. Advanced Calculus with Applications. Prerequisite: Course

25. Three credits per quarter. Mr. Dalaker.
154f-155w-156s. Vector Analysis with Applications. Prerequisite: Course

26. Three credits per quarter. Mr. Brooke.
160f,w,s. Operational Methods and Operational Calculus. Prerequisite:

Course 150 or permission of instructor. Three credits. Mr. Scherberg.
161f-162w-163s. Advanced Technical Mechanics. Three credits per quarter.

Mr. Wilcox.
180f-181w-182s. Advanced Strength of Materials. Three credits per quar

ter. Mr. Priester.
184f-185w-186s. Advanced Testing Materials Laboratory. Two credits per

quarter. Mr. Priester.
191w. Hydraulic Motors and Pumps. Study of the hydraulic theory of the

ram, impulse wheel, reaction turbine, and centrifugal pump. Pre
requisite; Course 129. Three credits. Mr. Straub.

192s. Natural and Artificial Waterways. Vvave motion, tides, ship re
sistance, transportation of sediment. Control and regulation of rivers,
design of ship canals, locks, dry docks, movable dam, harbors. Pre
requisite: Course 129 and preferably 130. Three credits. Mr. Straub.

193w. Hydraulic Measurements. Detailed study of the current meter,
Venturi meter, weir, orifice, Parshall flume, traveling screen, chemical
method of gaging, etc. Prerequisite: 129. Three credits. Mr. Straub.

194f-195w-196s. Advanced Hydraulics Laboratory. Special experimental
studies concerning the characteristics of turbine, pumps, etc. Hy
draulic models. Prerequisite: Courses 129 and 143. Two credits per
quarter. Mr. Straub.

COURSES PRIMARILY FOR GRADUATE STUDENTS

206f-207w-208s. Theory of Functions of Real and Complex Variables.
Three credits per quarter. Mr. Brink.

248f-249w-250s. Reading and Research. Competent students will be as
sisted in independent reading and reports by members of the depart
ment. One to three credits per quarter.

The following courses have been offered from time to time in the past,
and similar courses or other courses of corresponding grade, will be pro
vided at any time when there is sufficient demand for them.

102f-103w-104s. Advanced Analytic and Synthetic Geometry.
114. The Mathematics of Small Vibrations.
118. Vector Analysis.
121-122-123. Mathematical Theory of Statistics.
141. Projective Geometry.
157f-158w-159s. Determinants and Solid Analytical Geometry.
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221-222-223. Calculus of Variations.
251. Theory of Functions of Infinitely Many Variables.
254-255-256. Modern Analysis (based on Whittaker and Watson's Text).
261£-262w-263s. Functions of a Complex Variable.
264f-265w-266s. Advanced Topics in Functions of a Complex Variable.
267f-268w-269s. Advanced Dynamics. Vol. I Routh's Rigid DYl1amics
271-272-273. Theory of Linear Differential and Integral Equations.
274-275-276. Dynamics of a Particle.
277-278-279. Advanced Statics.
281-282-283. Hydrodynamics.
284f-285w-286s. Advanced Hydrodynamics.
294-295-296. Theory of Elasticity.
297-298. Vibration Problems.

The Theory of Numbers.
The Galois Theory of Equations.
Higher Plane Curves.
The Calculus of Finite Difference.
Modern Theories of Integration.
Advanced Descriptive Geometry.
Perspective.
Fourier's Series and Spherical Harmonics.
Advanced Analytic Geometry of Space.
Elliptic Functions and Integrals with Application.
Limits and Series.

The following courses given in the Department of Physics and the
Department of Astronomy may count for credit in this department.

Physics 201£,203w,205s
207f,209w,211s
221£,223w,225s

Astronomy 111 £.112w,113s.
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MECHANICAL ENGINEERING

Professors John R. DuPriest, Frank B. Rowley, Charles F. Shoop; Associ
ate Professors Charles A. Koepke, John V. Martenis, Burton ].
Robertson.

COURSES FOR UNDERGRADUATE AND GRADUATE STUDENTS

121£-122w-123s. Advanced Engineering Design. Problems selected to suit
the student's special interest. Automatic machines; machines for quan
tity production; materials handling and heavy plant equipment. Draft
ing and problems. Prerequisite: Course 24. Two credits per quarter.
Mr. J. J. Ryan.

COURSES PRIMARILY FOR GRADUATE STUDENTS

221£-222w-223s. Mechanical Engineering Design. Advanced problems in
mechanical design dealing with complex stress analysis; critical speeds;
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vibration; lubrication theory; design of machines for special purposes;
economics of standardization, etc., requiring work of research char
acter. Prerequisite: 121. Three credits per quarter. 11 r. DuPriest,
Mr. Martenis, Mr. ]. ]. Ryan.

STEAM ENGINEERING

COURSES FOR UNDERGRADUATE AND GRADUATE STUDENTS

141£ Power Plant Engineering. Power plant engineering. Theory, prac
tice, and economics relating to prime movers and steam generating equip
ment of the modern power plant including auxiliary units, such as
condensers, heaters, purifiers, pumps, fans, piping, etc. Prerequisite:
Course 32. Three credits. Mr. Shoop.

144w. Steam Turbines. Theory and practice applied to various types.
Thermodynamics and mechanical analysis of problems involved in the
design of nozzles, blades, rotors, etc. Condition of operation; systems
of transmission; lubrication: economy; field of service. Laboratory
investigation. Prerequisite: Course 32. Three credits. Mr. Shoop.

145w. Applied Thermodynamics. Laws of heat transmission, mean tem
perature difference in condensers, boilers, brine coils, feed water heaters.
Treatment of cooling towers, accumulators, multiple stills, stage
evaporators, vapor refrigeration; air compressors, multi staging, inter
cooling, etc. Prerequisites: Courses 32, 35. Three credits. Mr. Shoop.

146s. Fuels and Combustion. Fuels: classification and analyses. Hand and
stoker treatment; regulation. Pulverized and liquid fuels. Types of
burners, controls. Combustion: generation of heat; furnace gases;
stratification; flame way; smoke preveution. Furnaces. Lectures and
recitations. Prerequisite: Course 141. Three credits. Mr. Shoop.

147w. Design of Steam Machinery. Piping systems, furnace and gas pas
sage dimensions, stokers, oil, gas and pulverized fuel burners, super
heaters, feedwater heaters and pumps, air pre-heaters, automatic con
trols, chimneys, etc. Prerequisite: Course 141. Two credits. Mr.
Shoop.

148s. Design of Power Plant l.Tnits. Treatment of condensers, air pumps,
cooling towers, stage evaporators, reheaters, etc. Prerequisite: Course
147. Two credits. Mr. Shoop.

149f,w,s. Advanced Steam Laboratory. Tests of steam turbines, uniflow
and compound steam engines, condensers, evaporators, and vacuum
pumps. Tests of compound steam pump. Air compressor, boiler,
superheater, and power plant. Studies of fluid flow meters and air
conditioning apparatus. Prerequisites: Courses 32 and 35. Two
credits. Mr. Shoop.

COURSES PRIMARILY FOR GRADUATE STUDENTS

241s. Advanced Thermodynamics. Reversible changes of state anJ efflux
of wet and superheated vapors. Flow of compressible fluids in mains,
moving channels, into receivers, and communicating vessels. Gas mix-
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tures, critical points, liquefaction. Power plant cycles: regenerative,
reheating, and bleeding. Prerequisite: Course 145. Three credits. Mr.
Shoop.

242f-243w. Power Plant Design. Problems, designs, and estimates for
power plants and central stations. Selection of motive powers, relative
advantages of steam, producers, and gas plants. Choice of engines
and boilers; pumps, piping, and accessories. Prerequisite; Course 148.
Two credits per quarter. Mr. Shoop.

244s. Power Plant Management. Operation and maintenance of boilers,
engines, steam turbines, and accessory apparatus. Smoke prevention,
lubricants, and lubrication. Power plant finance. Daily logs and
power costs. Study of recent power researches. Prerequisite: Course
141. Three credits. Mr. Shoop.

IXTERNAL COMBUSTION ENGINES

COURSES FOR UNDERGRADUATE AND GRADUATE STUDENTS

I50f. Internal Combustion Engines. Laws of gases; gas cycles, Otto, semi
Diesel, and Diesel engines. Mechanism of various types. Carburetion,
governing, cooling, lubrication. Combustion. Gas producers. Pre
requisites: Courses 30, 31. Three credits. Mr. Robertson.

151w. Advanced Internal Combustion Engines. Special reference to auto
mobile, truck, and airplane engines. Theoretical consideration of fuels,
combustion, detonation, lubrication, etc. Prerequisite: Course 150.
Three credits. Mr. Robertson.

152s. High Speed Engine Testing. Use of modern research instruments and
methods for testing. Experiments showing effect of fuel mixture,
distribution, spark timing, etc., upon general engine performance. Pre
requisite: Course 159. Two credits. Mr. Robertson.

153s. Automobile Fleet Maintenance. Study of available types of motor
coaches and trucks, their design features from a maintenance view
point, a survey of service depot requirements with a study of fleet
service methods and maintenance practice. Lectures and recitations.
Prerequisite: Course ISO. Three credits. Mr. Robertson.

154w. Design of Airplane Engines. Determination of sizes of cylinder
bearings and important detail parts of radial and in-line aircraft engines:
inertia forces, polar diagrams, etc. Prerequisites: Courses 27, 150.
Two credits. Mr. Robertson, Mr. Ford.

156w-157s. Design of Internal Combustion Engines. Calculations of iner
tia forces and size of cylinders for automobile, aircraft, and stationary
service. Theoretical diagrams and details of parts. Prerequisite:
Courses 121, ISO. Two credits. Mr. Robertson, Mr. Ford.

159f,w,s. Internal Combustion Engine Laboratory. Tests of gasoline, semi
Diesel, and Diesel engines. Power plant units and automotive engines.
Prerequisite: Course ISO or reg. in ISO. Two credits. Mr. Robertson,
Mr. Ford.
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COURSES PRIMARILY FOR GRADUATE STUDENTS

250f,w,s. Dynamics of High Speed Engines. Advanced study of inertia
forces; balancing high speed multi-cylinder engines; engine torque
analysis; torsional vibration, etc. Conferences, assigned readings, and
problems. Prerequisites: Courses 121, 150. Three credits. Mr.
Robertson. Mr. Ford.

25lf-252w-253s. Automobile and :Motor Truck Design. Theory and design
of the automobile, motor truck engine, and chassis, complete design of
engine, transmission, and chassis. Lecture and drawing room. Two
credits per quarter. Mr. Robertson.

254s. Gas Tractor Design. Selection of wheel sizes; horse power weight
and drawbar pull. Bearing pressures; ratios and strength of gearing.
Details of principal parts. Prerequisite: Course 156. Two credits.
Mr. Robertson.

255f-256w-257s. Automobile Testing and Research. Dynamometer and
road tests including over-all efficiency of cars at various speeds, fuel
consumption, effect of road surface on traction, efficiencies, and gen
eral performances. Special research problems. Prerequisite: Course
ISS or 159. Two credits. Mr. Robertson.

258s. Motor Truck and Bus Transportation. Problems involving motor
truck transportation, capacity of trucks, trailers, drawbar pull. Effi
ciencies. Effect of road surface. Freight handling. Analysis of costs
of truck operation and maintenance. Relative costs of transportation.
Prerequisite: Course 152. Three credits. Mr. Robertson.

HEATING, VENTILATION, AND REFRIGERATION

COGRSES FOR UNDERGRADUATE AND GRADUATE STUDENTS

163f. Heating and Ventilation. Principles of heating and ventilation in
cluding the design and layout of warm air, steam, hot water, vapor,
vacuum, and fan systems of heating. Requirements and design of ven
tilating systems. General principles of central station heating. Reci
tations, lectures, and designs. Prerequisites: M.&M. 127, 128, 129.
Four credits. Mr. Rowley.

164s. Heating and Ventilation. Principles of heating and ventilation.
Heating systems; furnaces, steam, hot water, vapor, vacuum, and fan
blast. Piping systems. Ventilation, humidification, synthetic air chart.
Temperature regulation. Prerequisite: M.&M. 92. Two credits. Mr.
Rowley.

165f,w. Advanced Heating and Ventilation. Special selected problems.
Prerequisite: Course 63. Three credits. Mr. Rowley.

166s. Refrigeration. Principles of refrigeration. Various types of refrig
erating machines, refrigerants, applications to ice making, cold storage,
cooling of air, liquids, and solids. Lectures and recitations. Prerequi
site: Course 32. Three credits. Mr. Rowley, Mr. Algren.

167w. Advanced Heating and Ventilation. Prerequisite: Course 165. Thre('
credits. Mr. Rowley.
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169f,w,s. Heating and Ventilation Laboratory. Tests of heating, ventilat
ing, and air conditioning equipment. The determination of air quali
ties as required for comfort and for specific industries. Tests and
studies of complete installation. Prerequisites: Courses 35, 63 or reg.
in 63. Two credits. Mr. Algren.

COURSES PRIMARILY FOR GRADUATE STUDENTS

265f,w,s. Advanced Heating and Ventilation. Taken in connection with
research work in the laboratory. Prerequisite: Course 63. Credits
arranged. Open to graduates only. Mr. Rowley.

267w. Mechanical Equipment of Buildings. Selection of heating, ventilat
ing, and plumbing systems for various types of buildings. Piping lay
outs for fire protection, air, gas, and vacuum cleaning systems, eleva
tors. Designs and layout of equipment. Lectures and drafting. Pre
requisites: Course 63, Phys. 43. Three credits. Mr. Martenis.

hmUSTRIAL ENGINEERIKG

COURSES FOR UNDERGRADUATE AND GRADUATE STUDENTS

171 f,w. Production Control. Principles and practice involved in economical
production. Standardization. Requirements for uniformity and inter
changeability. Jigs, fixtures, and special equipment; gases and inspec
tion systems. Divisions of labor. Conveying, handling, and stores
control. Fatigue elimination. Prerequisite: open to seniors who have
had Course 15 or 71. Three credits. Mr. Koepke.

172w. Industrial Plants. Factory organization and construction for eco
nomical manufacture. Organization of the industry. Location and
type of buildings, power' development. Layout of plant. Routing
systems and machine layout. Heating and ventilating requirements.
Lighting. Sanitation. Distribution of power. 'Welfare features. Lec
tures, recitations, and drawing room practice. Prereqtlisite: Course
171. Three credits. Mr. ·Koepke.

173s. Industrial Management. General principles. Taylor system; wage,
bonus, and profit sharing systems. Maintenance and depreciation.
Purchasing. Allocation of cost, overhead, and machine burden.
Graphical representation. Prerequisite: Course 172. Three credits.
1Ir. Koepke.

174f. Industrial Management Laboratory. Planning department. Time and
motion studies; rate setting. Instruction cards. Production control.
Shop practice with investigations in local factories. Lectures, assigned
reading, practice, and reports. Prerequisites: Course 73 and reg. in
171. Two credits. Mr. Koepke.

175w. Materials Han:11ing. Equipment and facilities necessary for the
economical transportation and storage of materials and parts during
the process of manufacture, factors affecting capital tied up in in
ventory, hand and power trucks, conveyors, elevators, hoists, cranes,
arrangement of stores, checking and issuing materials. One recitation,
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three laboratory hours per week. Prerequisite: reg. III 172. Two
credits. Mr. Kopke.

179s. Industrial Relations. Labor administration. Foreman training.
Training the worker; job analysis. Employment and turnover; the
human element, service departments. Stabilization of labor. Lectures,
reading, shop visits, and reports. Prerequisites: Course 174. Three
credits. Mr. Koepke.

COURSE PRIMARILY FOR GRADUATE STUDENTS

277f-278w-279s. Industrial Engineering Problems. Special investigations
of practical problems and suggested methods of procedure. Lectures,
assigned reading, shop visits, and reports. Prerequisites: Courses 173,
174. Three credits per quarter. !vfr. Koepke.

HYDRAULIC MACHINERY

COURSE FOR UNDERGRADUATE AC\'D GRADUATE STUDENTS

189s. Hydraulic Machinery. Theory of operation, design, construction, and
regulation of water turbines. Turbine testing; characteristics, selection
of type. Cost of turbines and water power. Prerequisite: M.&M. 129.
Three credits.

RAILWAY MECHANICAL ENGINEERIKG

COURSES PRIMARILY FOR GRADUATE STUDENTS

281 f. Railway Technology. Systematic course of visits to the various
railroad shops in the vicinity to study locomotive details and classifi
cations. Locomotive practice. Lectures and reports. Prerequisites:
M.&M. 127, 128, 129. One credit. Mr. Martenis.

282f-283w-284s. Locomotive Design and Construction. Locomotive details.
Design of boiler, cylinders, frame, springs, trucks, axles, wheels, run
ning gear, equalizing arrangements, valve gears, lubrication. Lectures,
assigned reading, and drafting. Prerequisite: Course 2eI. Three
credits per quarter. Mr. Martenis.

SEMINAR AND RESEARCH

COCRSES FOR UNDERGRADUATE AND GRADUATE STUDENTS

190f-191w-l92s. Seminar. Reading of assigned articles in current tech
nical press. Classroom presentation of principal features of assigned
articles. One credit per quarter. Mr. DuPriest, Mr. Robertson.

194w,s. Advanced Engineering Problems. Opportunity will be offered for
carrying on special investigations in the various fields of mechanical
engineering. Two credits. Registration by permission of the division
chief in charge of work.
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I .

COURSE PRIMARILY FOR GRADUATE STUDENTS

290f-291w-292s. Mechanical Engineering Research. Courses may be
elected which involve investigations in connection with lubrication,
fuels, furnaces, boilers, steam engines, turbines, gas engines, heating
and ,ventilation, industrial and other engineering problems. Reports,
special problems, and related tests. Credit arranged. Mr. DuPriest,
Mr. Rowley, Mr. Shoop, Mr. Koepke, Mr. Martenis, Mr. Robertson.

MEDICAL SOCIAL WORK

For statement of prerequisites and of graduate courses and staff, see
Sociology.

MEDICINE

(Including General Medicine, Dermatology, and Nervous and
Mental Diseases)

The graduate work in the Department of Medicine is designed to pre
pare students for practice of the specialty of internal medicine, research
in the problems of general medicine, and for the specialty of nervous and
mental diseases, as ,the case may be, and to train men as teachers in their
respective fields, Prospective students who have had no special work in
addition to that of the undergraduate course in physiology, physiologic
chemistry, therapeutics, experimental medicine, or pathology are advised
to devote a year or more to these subjects before entering the regular
three-year graduate course, Throughout the course it is recommended that
a minor be carried in one or more of the following departments: Physi
ology, Pharmacology, Pathology, Immunology, and Pediatrics. For stu
dents specializing in nervous and mental diseases, minors in anatomy and
psychology are especially valuable, and for those desiring it, work would
be arranged in the Department of Ophthalmology and Oto-laryngology,
giving a' special opportunity to study lesions of the eye occurring in sys
temic disorders. In the Medical School, during at least the third year of
the three-year fellowship, the fellow acts as an officer of the clinic with
definite responsibility in the care of patients in the University Hospitals.

For courses of study see special bulletin of graduate courses in
medicine.

METALLOGRAPHY

Professor Ralph L. Dowdell.

Prerequisites.-For major work, adequate preparation in the sciences
fundamental to metallography (chemistry, physics, geology, technical sub
jects), the general requirements being fulfilled. For minor work, the pre
requisites to the courses to be pursued.

Exemption from the language requirements for the Master's degree
may be made in individual cases.
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COURSES FOR UNDERGRADUATE AND GRADUATE STUDENTS

ISO£. Metallography for Electrical Engineers. Principles of metallography,
including pyrometry, thermal analysis, constitution diagrams, micro
scopic and photomicrographic technique; study of typical alloys with
special reference to electrical resistance, conductivity, magnets, etc.
Laboratory work and demonstrations. Two lectures, three laboratory
hours per week. Three credits. Mr. Forsyth.

151w. Advanced Metallography for Electrical Engineers. Continuation of
150. Two lectures, three laboratory hours per week. Prerequisite:
Course 150. Three credits. Mr. Forsyth.

l52f. Metallography for Aeronautical Engineers. Principles; metallography
of iron and steel with· special reference to alloy steels, and light alloys
used in airplane construction. Laboratory work and demonstrations.
Open to senior aeronautical engineers. Three credits. Mr. Dowdell,
Mr. Jerabek.

l53f-154w-155s. Metallography. (Long course for metallurgical engineers.)
Theory of metallic alloys. Metallographic technique. Properties of
metals and alloys. Metallography of iron and steel and commercial
alloys. Technical metallography. Three lectures, four laboratory hours
per week each quarter. Prerequisites: Chern. 9, Phys. 43 or Mech. 53.
Five credits per quarter. Mr. Forsyth.

l56w. Metallography for Mechanical Engineers. Similar to 150 but specially
arranged for students in mechanical engineering. Two lectures, three
laboratory hours per week. Three credits. Mr. Dowdell.

l57s. Advanced Metallography for Mechanical Engineers. Continuation
of 156. Two lectures, three laboratory hours per week. Prerequisite:
Course 156. Three credits. Mr. Dowdell.

l60f. Metallography for Chemical Students. Principles of metallography,
including constitution diagrams, preparation and standardization of
thermocouples, preparation and thermal analysis of alloys, microscopic
examination and making of photomicrographs; typical alloy systems as
iron carbon (steel and cast iron), some non-ferrous alloys. Prerequisite:
Anal. Chern. 1, 2. Two lectures and three laboratory hours per week.
Three credits. Mr. Jerabek.

16lw. Advanced Metallography for Chemical Students. Metallography and
heat treatment of iron and steel; including alloy steels, commercial uses
of various steels, and engineering specifications. Prerequisite: Course
160. Two lectures and three laboratory hours per week. Three credit•.
Mr. Jerabek.

l62s. Advanced Metallography for Chemical Students. Metallography of
the non-ferrous metals with a study of the constitution diagrams, prop
erties, and uses of important commercial alloys. Prerequisite: Course
160. Two lectures and three laboratory hours per week. Three credits.
Mr. Jerabek.

l63£. Advanced Metallography. Seminar work on recent advances in metal
lography. Lectures and recitations, with outside reading and special



106 THE GRADUATE SCHOOL

special problems in fer
Credits arranged. Mr.

reports. May be accompanied by laboratory work. Prerequisite: 6
credits in metallography. Credits arranged. Mr. Dowdell.

164w. Advanced Metallography. Advanced consideration of the structures,
properties, and uses of metals and alloys. May be accompanied by
laboratory work. Prerequisite: 6 credits in metallography. Credits
arranged. Mr. Dowdell.

165s. Advanced Metallography. Technical metallography as applied to the
automotive industry. Lectures and special reports. May be accom
panied by laboratory work. Prerequisite: 6 credits in metallography.
Credits arranged. Mr. Dowdell.

l63f-164w-165s. Laboratory. Laboratory work on
rous, non-ferrous, and X-ray metallography.
Dowdell.

COURSE PRIMARILY FOR GRADUATE STUDENTS

20lf-202w-203s. Advanced Metallography for Graduate Students. Intended
primarily for research work. Credits arranged. Mr. Dowdell.

METALLURGY

Professors Peter Christianson, Levi B. Pease.

Preri'quisili's.-Elements in physics and chemistry.

COURSES FOR UNDERGRADUATE AND GRADUATE STUDENTS

104w. Metallurgy of Pig Iron and Wrought Iron. General underlying
principle of iron ore reduction, including construction, operation, and
regulation of the iron blast furnace together with direct reduction of
iron ore and refining products in the hearth and puddling furnaces.
Prerequisite: General Metallurgy 3. Three lectures an:! one consulta
tion hour per week. Three credits. Mr. Christianson.

lOSs. Metallurgy of Steel. General principles involved in the refining and
purification of pig iron and scrap into various grades of steel. Three
lectures and one consultation hour per week. Three credits. Mr.
Christianson.

106£. Metallurgy of Base Metals. Lead, copper, zinc. Consideration of
methods and principles involved in roasting, smelting, and refining base
metals. Hydrometallurgy and electrolytic refining. Four lectures per
week. Four credits. Mr. Pease.

107w. Metallurgy of Base Metals. Continuation of Course 106£. Four
lectures per week. Four credits. Mr. Pease.

108s. Metallurgy of Precious Metals. Principles involved and methods
used in the extraction of gold, silver, and other precious metals. Cyani
dation, amalgamation, and refining. Four lectures per week. Four
credits. Mr. Pease.

11Of-ll1w. Ore Dressing. General principles involved in the crushing, siz
ing, gravity separation, flotation, and magnetic concentration of ores.
Three credits. Mr. Pease.
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112f-113w-114s. Ore Dressing Laboratory. Practical examination of ores.
Operation of laboratory ore dressing equipment. Laboratory concen
tration of common ores. Two credits. Laboratory and conference.
Mr. Pease.

117w. Advanced Metallurgy. Metallurgical calculations to determine heat
balance and heat distribution in furnaces. Four lectures and six labo
ratory hours per week. Four credits. Mr. Christianson.

118s. Advanced Metallurgy. Designs of furnaces together with laboratory
work. Consultations. Mr. Christianson.

123f. Electrometallurgy. Application of electricity to the production of
heat for the smelting of ores and refining of metals. Relative cost of
fuel and electric heating; also relative efficiencies of fuel and electric
furnaces. Construction of high temperature furnaces and operation of
commercial plants. Three lectures and one consultation hour pcr week.
Three credits. Mr. Christianson.

COURSES PRIMARILY FOR GRADUATE STUDENTS

Z04f-20Sw-206s. Thesis Courses for Graduate Students. Intended primarily
for research work. Credits arranged. Mr. Christianson, Mr. Pease.

207-208-209. Special Problems in Metallurgy. Seminar work on metal
lurgical problems. Credits arranged. Mr. Christianson, Mr. Pease.

210-211-212. Special Problems in Advanced Metallurgy. Intended primarily
for research work. Credits arranged. Mr. Christianson, Mr. Pease.

MINING AND PETROLEUM ENGINEERING

Professors Peter Christianson, Edward \V. Davis, \Valter H. Parker, Levi
B. Pease.

Prerequisites.-Candidates for the degree of master of science in min
ing or petroleum engineering must have completed an undergraduate course
of study the substantial equivalent of that required for graduation in the
School of Mines and Metallurgy of the University of Minnesota. The
basic courses in mathematics through Calculus; Mechanics; Strength of
Materials; Hydraulics; General and Mine Surveying; a geologic sequence
including General Geology, Mineralogy, Rock Study, Petrography, Eco
nomic Geology, and Ore Deposits; chemistry through Quantitative Analy
sis; Assaying and General Metallurgy must be included. In addition can
didates for the degree of master of science in mining engineering must
have included in their undergraduate course, Ore Dressing, Exploration,
Development and :Mining Methods. Candidates for the degree of master
of science in petroleum engineering must have included additional geology
so as to have a foundation in Sedimentation, Structural and Metamorphic
Geclogy and Paleontology; Oil Field Exploration, Development and Pro
duction Methods. In all cases, before registering for advanced courses
the necessary prerequisites will be required.

Exemption from the language requirement may be made in individual
cases.
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MINING

COuRSES FOR UNDERGRADUATE AND GRADUATE STUDENTS

112f-113w-114s. Mine Plant. Discussion of the machinery and appurte
nances employed in the equipment of mines. Air compression, rock
drills, mechanical features of hoisting, pumping, ventilation, under
ground transportation. Electricity applied to mining. Eighteen credits.
lIJr. Comstock.

131f. Exploration. Location of mineral lands, prospecting, exploration,
boring, explosives, drilling, blasting, and timber treating. Five lectures
per week. Four credits. Mr. Trengove.

132w. Tunneling. Tunneling, drifting, shaft sinking, raising, and mining
methods. Five lectures per week. Four credits. Mr. Parker, Mr.
Trengove.

134s. Mining Methods. Underground mining methods and support of under
ground excavations. Five lectures per week until May 1. Three cred
its. Mr. Parker.

141 f. Mine Examination and Contracts. Mine examinations, sampling, and
mining reports. Amortization. Contracts and specifications. Corpora
tions, capitalization, stocks, and bonds. Five lectures per week. Four
credits. Mr. Parker.

143w. Coal Mining and Mining Law. Coal mining methods. Mechaniza
tion and coal preparation. Mine gases. Accident prevention. State
mining codes. Compensation laws. Mining law and court interpre
tations. Taxation. Five lectures per week. Four credits. Mr. Parker.

145s. Placer and Quarries. Placer, hydraulic mining, and dredging. Quar
ries. Five lectures per week until May 1. Three credits. Mr. Parker.

151-152-153. Special Problems in Mining. Seminar work on mining prob
lems. Credits arranged. Mr. Parker.

COURSES PRIMARILY FOR GRADUATE STUDENTS

201-202-203. Special Problems in Mining. Seminar work on mining prob
lems. Credits arranged. Mr. Parker.

204..\dvanced Mine Examination. Mathematical principles necessary for
a complete evaluation of a mine. Mathematical and economic principles
involved in the valuation of mine plant involving obsolescence, replace
ment of equipment and structures, etc. Mathematical, economic, and
ore dressing principles involved in the valuation of an ore deposit.
Five credits. Mr. Comstock, Mr. Parker.

205. Gold Mine Valuation. Application of the principles and methods de
veloped in Course 204 to the valuation of a gold mine. Five credits.
11r. Parker, Mr. Pease.

206. Copper Mine Valuation. Application of the principles and methods de
veloped in Course 204 to the valuation of a copper mine. Five credits.
11r. Parker.

207. Iron Mine Valuation. Application of the principles and methods de
veloped in Course 204 to the valuation of an iron mine. Five credits.
11r. Christianson, Mr. Parker.



DESCRIPTION OF COURSES 109

of oil lands, methods of drilling, explosives,
Five lectures per week. Four credits. Mr.

208. Lead-Zinc Mine Valuation. Application of the principles and methods
developed in Course 204 to the valuation of a lead-zinc mine. Five
credits. Mr. Parker, Mr. Pease.

209. Valuation of Mine of Non-Metallics. Application of the principles
and methods developed in Course 204 to the valuation of a mine of
non-metallics. Five credits. Mr. Christianson, Mr. Parker.

210. Field Course in Mining. Detailed study of the actual operations, ac
counts, ore treatment, etc. of a mine. To be arranged with individual
students upon application to the department. This may be carried on
during a summer. A detailed written report will be required.

211. Applied Ore Testing. Ore testing as applied to mine production of
some particular ore deposit. Five credits. Mr. Christianson, Mr.
Parker.

212. Applied Ore Dressing. Ore dressing as applied to yearly production
and segregation of ore shipments of some particular mine. Five cred
its. Mr. Davis, Mr. Parker.

213. Applied Ore Estimating. Estimating ore reserves with the object of
determining life and value of mine. Five credits. Mr. Parker.

214-215-216. Special Problems in Mining Economics. Intended primarily
for research. Credits arranged. Mr. Parker.

PETROLEUM ENGINEERING

COURSES FOR UNDERGRADUATE AND GRADUATE STUDENTS

131 f. Exploration. Location
blasting, timber treating.
Trengove.

132w. Oil Field Development. Aerial surveys, geophysical prospecting,
oil and gas production. Five lectures per week. Four credits. Mr.
Parker.

134w. Oil Field Equipment. Mechanical features of drilling equipment, gas
lift, pumping, natural gasoline extraction. Special devices for ab
normal conditions. Two lectures per week. Two credits. Mr. Com
stock.

138s. Oil Field Mapping. Twelve hours a week until May 1. Three credits.
Mr. Trengove.

141£. Administration. Reports, amortization, corporations, capitalization,
stocks and bonds, leases, contracts and specifications. Five lectures per
week. Four credits. Mr. Parker.

142w. Administration. Accident prevention, state codes, compensation laws,
taxation, proration and unitization, production decline. Five lectures
per week. Four credits. Mr. Parker.

ISIs. Petroleum Refining. Distillation and purification processes used in
the production of commercial products from crude petroleum. Five
lectures a week until May 1. Two credits. Mr. Christianson.

155-156-157. Special Problems in Petroleum Engineering. Seminar work
on petroleum problems. Credits arranged. Mr. Comstock, Mr. Parker.
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COURSES PRIMARILY FOR GRADUATE STUDENTS

201-202-203. Seminar Work on Petroleum Problems. Credits arranged.
Mr. Comstock, Mr. Parker.

204. Advanced Oil Lease Valuation. Mathematical principles necessary
for a complete evaluation of an oil lease. Mathematical and economic
principles involved in the valuation of plant and equipment involving
obsolescence, replacement of equipment and structures, etc. Mathe
matical economics and refining principles involved in the valuation of
a pool. Five credits. Mr. Christianson, Mr. Comstock, Mr. Parker.

205. Applied Lease Valuation. Application of the principles and methods
developed in Course 204 to the valuation of a specific oil lease. Five
credits. Mr. Christianson, Mr. Comstock.

206. Field Course in Petroleum Engineering. A detailed study of the actual
operations, accounts, crude oil treatment, etc. of an oil field lease. To
be arranged with individual students upon application to the depart
ment. This may be carried on during a summer. A detailed written
report will be required.

207. Crude Oil Emulsions. A study of the methods of dehydration. Lec
tures and laboratory work. Five credits. Mr. Christianson, Mr. Com
stock.

208-209-210. Special problems in petroleum economics intended primarily
for research. Credits arranged. Mr. Comstock, Mr. Parker.

OBSTETRICS AND GYNECOLOGY

For staff and courses of study offered, see special bulletin of graduate
work in medicine.

OPHTHALMOLOGY AND OTO-LARYNGOLOGY

For staff and courses of study offered, see special bulletin of graduate
work in medicine.

PATHOLOGY

P.rereqltisites.-Graduate students who desire to take their major or
minor work in pathology must present credits in the following subjects:
physics, 8 credits; general and organic chemistry, 12 credits; zoology, 6
credits; and a reading knowledge of German.

In addition, students who elect their major work in pathology must
present credits for the equivalent of the first two years' work of the Medi
cal School of this University.

For staff and courses of study offered, see special bulletin of graduate
work in medicine.

PEDIATRICS

F or staff and courses of study offered, see special bulletin of graduate
work in medicine.
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PHILOSOPHY

For staff and courses of study offered, see special bulletin of graduate
work in medicine.

Professors Norman Wilde, David F. Swenson; Associate Professor George
P. Conger.*

Prerequisites.-For a major, 18 credits; for a minor, 9 credits.
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DESCRIPTION OF COURSES

PHARMACOLOGY AND THERAPEUTICS
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I
~

COURSES FOR UNDERGRADUATE AND GRADUATE STUDENTS

100. History of Religions. Prerequisite: 10 credits. Three credits. Mr.
Conger. (Not offered in 1933-34.)

101. Psychology of Religion. Prerequisite: 10 credits. Three credits. Mr.
Conger. (Not offered in 1933-34.)

102s. Philosophy of Religion. Prerequisite: 10 credits. Three credits.
Mr. Swenson.

103. Esthetics. Prerequisite: 10 credits. Three credits. Mr. Swenson.
(Not offered in 1933-34.)

104f. History of Esthetic Theory. Prerequisite: 10 credits. Three credits.
(Alternates with 103.) Mr. Swenson.

108f-109w-110s. History of Ethics. Prerequisite: 20 credits in any social
science or 10 credits in philosophy. Six credits. Mr. VV'ildlC.

115w. Contemporary Philosophy. Prerequisite: Philosophy 50, 51, or 52.
Three credits. Mr. Conger.

120. Scandinavian Philosophy. Prerequisite: 10 credits. Three credits.
Mr. Swenson. (Not offered in 1933-34.)

124. Political and Social Ethics. Prerequisite: 20 credits in any social
science, or 10 in philosophy. Five credits. Mr. Wilde. (Not offered
in 1933-34.)

129w. Development of Political Thought. Prerequisite: 10 credits in phi
losophy, or 20 credits in any social science. Five credits. Mr. Wilde.

135w-136s. Philosophy of Plato. Prerequisite: 10 credits. Six credits.
Mr. Swenson.

141. Metaphysics. Prerequisite: 10 credits, including Philosophy 2. Five
credits. Mr. Conger. (Not offered in 1933-34.)

147f-148w. Advanced Logic. Prerequisite: 10 credits, including Philosophy
2. Six credits. Mr. Swenson.

15lf-152w. Modern Idealism. Prerequisite: 15 credits in philosophy or con
sent of instructor. Six credits. Mr. Castell.

16lf-162w-163s. Seminar in Philosophy. Individual investigation, topics
to be determined after consultation with the department. Prerequisites:
20 credits in philosophy and consent of instructor. Nine credits. Mr.
vVilde, Mr. Swenson.

* Absent on leave, 1933·34.
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PHYSICS

Professors Henry A. Erikson, Louallen F. Miller, John T. Tate, Anthony
Zeleny; Associate Professors J. William Buchta,* Joseph Valasek;
Assistant Professor Edward L. Hill.

PI"erequisites.-For major work, differential and integral calculus and
two years of physics of college grade. For minor work, one year of college
physics.

A student majoring in physics is required to take Courses 101-103-105
and 52 unless excused by the department upon satisfactory evidence at en
trance. A course of general reading as outlined by the department in each
case is also advised.

For the Master's degree a reading knowledge of French or German is
required. It is desirable that this requirement be fulfilled before graduate
work is begun. For the Ph.D. degree a reading knowledge of both French
and German is required.

COURSES FOR UNDERGRADUATE AND GRADUATE STUDENTS

1Olf-103w-105s. Theoretical Physics. An analytical survey of fundamental
principles of mechanics, sound, heat, light, electricity, and magnetism
designed to supplement the general courses and to prepare students for
more specialized courses. Five lectures a week. Prerequisites: 12
credits in physics, Math. 51. Five credits per quarter. Mr. Tate.

107f-109w-111s. Modern Physics. A survey of the newer developments in
physics. Prerequisites: Math. 51, 12 credits in physics. Three credits.
Mr. Erikson.

l1Ow.:j: Modern Experimental Physics. An experimental study of out
standing effects in modern physics. Prerequisites: Course 144. Three
credits. Mr. Erikson.

113w. Intermediate Acoustics. The mechanics of vibrating systems and
wave motion. The production, propagation, analysis, and reception of
sound. Prerequisites: Math. 51, 15 credits in physics, including Phys.
13. Three credits. Mr. Buchta.

114f-116w-118s. Elementary Physical Investigation. The experimental or
theoretical study of physical phenomena the nature or laws of which
are not as yet understood. Prerequisites: Course 104, Math. 51. The
work in this course requires the submission of a written report on the
work accomplished. Three credits. Staff.

115f-117w-119s. Problems Course. The work of this course consists en
tirely in solving problems and exercises designed to give practice in the
mathematical analysis of physical problems. Prerequisites: Course 105,
Math. 51. Three credits per quarter. Mr. Buchta.

124s.:j: Pyrometry. A theoretical and experimental study of different prin
ciples involved in temperature measurement, covering standardization
and calibration with some practical considerations. Prerequisites:
Courses 23, 24. Three credits. Mr. Miller.

* Absent on leave, 1933-34.
t A fee of $2 is charged for this course.
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126f,s.~ Advanced Heat. A theoretical and experimental study of heat phe
nomena such as comparati ve calorimetric methods, temperature regu
lators, ratio of specific heats of gases, conductivities and radiation.
Prerequisites: Courses 23, 24. Three credits. Mr. Miller.

134f,w.~ Experimental Optics. Special experimental work in spectrometry,
optical instruments, photometry, absorption, polarized light. Two thr~e

hour laboratory periods a week. Prerequisite: Course 34. Three
credits. Mr. Valasek.

136w,s.~ Spectrum Analysis. An experimental course dealing with the
measurement of wave lengths, intensities, and absorption coefficients in
the infra-red, visible, and ultra-violet regions of the spectrum. Two
three-hour laboratory periods a week. Prerequisite: Course 34. Three
credits. Mr. Valasek.

144f.~ Electricity Measurements. Devoted mainly to the study of poten
tiometer methods, capacity, inductance, magnetic flux. Three credits.
See Engineering bulletin. Mr. Zeleny.

146w.~ Advanced Electricity Measurements. Precision measurements of
electromotive force, current, resistance, capacity, inductance, and mag
netic flux. Use of apparatus of highest precision. Three two-hour
laboratory periods a week. Prerequisite: Course 144. Three credits.
Mr. Zeleny.

148s.t Radioactivity. An analytical study of the theories and methods of
investigation supplemented by laboratory technique. Those pursuing
this course should continue with Chemistry 151, Radiochemistry. Pre
requisites: Courses 43 and 44. Three credits. Mr. Erikson.

150w.~ Conduction through Gases. An analytical study of the theories and
methods of investigation, supplemented by laboratory technique. Pre
requisites: Courses 43 and 44. Three credits. Mr. Erikson.

152f. X-Rays. A study of the nature and production of X-rays. Prerequi
sites: Courses 43 and 44. Three credits. Mr. Valasek.

154s. X-Ray Spectroscopy. Theory of diffraction of X-rays by crystals.
Emission and absorption spectra. Theory and systemization of X-ray
spectra. Satellites of diagram lines. Effects of chemical combination.
Lectures combined with laboratory work. Prerequisites: Course 152,
Math. 51. Three credits. Mr. Valasek.

COURSES PRIMARILY FOR GRADUATE STUDENTS

Physics 101-103-105 and Mathematics 51 are prerequisites for all the
graduate courses listed below. A reading knowledge of German is highly
desirable and may be presumed in certain phases of the work, particularly
that of the seminars.

The major work of the graduate division is embodied in various
seminars in which the emphasis is placed on problems and developments in
fields of current interest in experimental and theoretical physics. Indi-

:; A fee of $2 is charged for this course.
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consists of advanced work principally in clas
in extension of the general survey given in

vidual study of the literature,
form the basis of the work.
from year to year.

Course 20lf-203w-205s
sical mathematical physics
101-103-105.

together with reports and discussions. will
The choice of topics for study will vary

20lf. Analytical Dynamics, Elasticity, and Hydrodynamics. D'Alembert's
principle, Lagrange's equations, variational principles. VVave propa
gation in solid and fluid elastic media; vibrations of strings and plates;
general theorv of small vibrations in discrete and continuous nwdia.
Applications to the theory of sound. Five hours a week. Mr. Hill.

203w. Electrodynamics and Optics. General field equations; electron theory
and the special theory of relativity. Reduction to macroscopic field
equations. Molecular theory of dielectrics; dia-, para-, and ferro
magnetism. General mathematical theory of the optical behavior of
isotropic, anisotropic. and metallic media. Five hours a week. ~Ir.

Hill.
205s. Statistical Mechanics and Thermodynamics. Classical theory of sta

tistical mechanics and advanced kinetic theory. Brownian movements;
specific heats of gases and solids; crystal physics from the molecular
viewpoint. Three laws of thermodynamics, phase rule, equations of
state. thermodynamic potentials with applications to homogeneous and
heterogeneous substances. Statistical interpretation of thermodynamics;
chemical constant theory. Five hours a week. Mr. Hill.

207f-209w-211s. Seminar in Contemporary Experimental Physics. Study
and discussions of fields of major interest and importance: internal
and external photoelectric effect, thermionic emission, electron scattering,
and ionization of atoms and molecules. Radioactivity an:! problems
of nuclear physics; cosmic rays, etc. Mr. Tate, Mr. Buchta.

215f-217w-219s. Seminar in Spectroscopy. Problems of X-ray spectroscopy,
X-rays and crystal structure analysis. Line and band spectra. Mr.
Valasek.

221£-223w-225s. Seminar in Contemporary Theoretical Physics. Study of
the literature and problems of modern physical theories, primarily of
quantum mechanics and its applications to atomic and molecular struc
ture, theory of radioactivity, etc. Quantum statistics, theory of radia
tion, metallic conduction; theory of valence. Mr. Hill.

The following courses will be offered provided at any time there is
sufficient demand for them:

Applied Electricity-Theory of Electrical Circuits.
The Partial Differential Equations of Mathematical Physics.
Advanced Topics in Electron Theory and the Special Theory of Relativity,
The General Theory of Relativity.
Advanced Quantum Theory.
Advanced Hydrodynamics and Theory of Sound.



DESCRIPTION OF COURSES 115

PHYSIOLOGY AND PHYSIOLOGIC CHEMISTRY

Prerequisitcs.-The Department of Physiology is well equipped for the
various types of physiologic investigation. The library facilities are good.

For a minor in physiology, general zoology, general and organic chem
istry, and college physics are prerequisites. (In exceptional cases high
school physics may be accepted.) For a major, physical chemistry is de
sirable.

In addition, each student majoring in physiology or physiologic chem
istry must have had the general courses, Physiology 100, 101, 103, 104, or
the equivalent.

For staff and courses of study offered, see special bulletin of graduate
work in medicine.

PLANT BREEDING

Plant breeding may be elected as a field for either major or minor work.
For prerequisites for specialization and statement of courses of study see
announcement under Agronomy and Plant Genetics.

PLANT PATHOLOGY AND BOTANY

Professors Edward M. Freeman, Elvin C. Stakman; Associate Professors
Jonas J. Christensen, Julian G. Leach.

KOTE.-For courses in botany including plant physiology see also De
partment of Botany.

Prerequisitcs.-The minimum requirement is (a) three years (27 cred
its) in the plant sciences; (b) general bacteriology one quarter (4 credits)
or some equivalent; (c) one year (9 credits) in plant pathology-preferably
two years (18 credits), including mycology.

COURSES FOR UNDERGRADlJATE AND GRADUATE STUDENTS

105f-106w-107s. Mycology. Morphology, taxonomy, and biology of fungi.
Lectures, laboratory, and field work. Prerequisite: Botany 1 or 10.
Six to fifteen credits. Mr. Freeman, Miss Dosdall.

11 Ow. Principles of Pathology. A systematic consideration of the basic
factors governing the development of plant diseases. Prerequisites:
Course 1 or 10 and Bact. 41. Three credits. Mr. Stakman, Mr.
Allison.

111w. Diseases of Field Crops. Symptomatology, etiology, and practical
methods of control. Laboratory, lecture, and greenhouse work. Pre
requisite; Course 1 or 10. Three credits. Mr. J. ]. Christensen.

112. Diseases of Fruit and Vegetable Crops. Especially those important in
Minnesota. Laboratory, lecture, and field work. Prerequisite: Course
1 or 10. Three credits. Mr. Leach, Mr. Eide. (Not offered in
1933-34.)

114w. Advanced Forest Pathology. Wood rots, including a study of the
deterioration of wood products caused by fungi. Lectures and labora
tory work. Prerequisite: Course 1 or 10. Three credits. Mr. Stak
man, Mr. C. Christensen.
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116£. Pathologic Histology. A study of the histological changes in diseased
plants. Lectures, laboratory, and reference work. Prerequisite: Course
1 or 10. Three credits. Mr. Leach.

118. Bacterial Diseases of Plants. Bacteria as plant pathogenes; repre
sentative types with particular reference to the technique used in study
ing bacterial diseases of plants. Lectures, laboratory, and greenhouse
work. Prerequisite: Course I or 10. Three credits. Mr. Leach.
( Not offered in 1933-34.)

119s. Principles of Plant Disease Control. A general consideration of prin
ciples and practices in controlling plant diseases. Lectures, demon
strations, and reference work. Prerequisite: Course 1 or 10. Three
credits. Mr. Leach, Mr. Eide,

14lf-142w. Insects in Relation to Plant Diseases. A study of the principal
insect vectors and their habits; types of insect injuries affecting health
of plants; modes of insect transmission and dissemination of plant
disease; methods of rearing and handling insect vectors. Prerequisite:
8 credits in ent. or plant path. Six credits. Mr. Granovsky, Mr. Leach.

COURSES PRIMARILY FOR GRADUATE STUDENTS

203f-204w-205s. Research in Plant Pathology. Special assignment of work
in laboratory and field problems in pathological research. Mr. Freeman,
Mr. Stakman, Mr. ]. ]. Christensen, Mr. Leach, Miss Dosdall.

207f-208w-209s. Research in Mycology. Research work along following
suggested lines; taxonomy of natural groups; fungous flora of particu
lar regions, 'localities, or habitats; investigation of fungi involved in
special industrial or natural processes; morphology or physiology of
special forms. Prerequisite: Course 105-106-107. For minor or major.
Three credits per quarter. Mr. Freeman, Mr. Stakman, Miss Dosdall.

211w. History of Plant Pathology. Development of important mycological
and pathological researches; historical basis of modern science of plant
pathology. Two credits per quarter. Mr. Stakman.

213. Seminar. Assigned topics with special reference to current patho
logical problems. Historical review of literature on special problems
and critical study of current literature. Two credits. Mr. Stakman.

215f. Genetics of Plant Pathogenes. A study of physiologic specialization,
sexuality, hybridization, mutation, and similar phenomena in plant patho
genes, with particular emphasis on practical implications. Prerequisites:
Course 1 or 10 and Agron. and PI. Gen. 131. Mr. Stakman, Mr. ]. ].
Christensen.

PLANT PHYSIOLOGY AND AGRICULTURAL BOTANY

Professor Rodney B. Harvey.

COURSES FOR UNDERGRADUATE AND GRADUATE STUDENTS

160w. Plant Microchemistry. The localization, identification, and function
of plant constituents. Lecture, demonstration, and laboratory. Pre-



reqUisite: organic chemistry or phytochemistry. Lecture, three credits;
laboratory, two credits. Mr. Harvey, Mr. Landon.

161w. Transport, Storage, and Ripening of Fruits and Vegetables. The
effects of temperature, respiration, packing, etc., on storage life. Pre
requisite: Plant Physiol., 5 c·redits. Three credits. Mr. Harvey.

162w. Physiological Relations of Crop Plants to Temperature. A gradu
ate course covering in detail hardiness and general temperature effects.
Readings and translations. Prerequisite: Phys. 23. Three credits. Mr.
Harvey.

COURSES PRIMARILY FOR GRADUATE STUDENTS

250s. Research Methods in Applied Plant Physiology. Advanced research
methods of analysis and physical measurements applied in Physiology.
Laboratory and lecture. Three to five credits. Mr. Harvey, Mr.
Landon.

25lf-252w-253s. Seminar in Applied Plant Physiology. One credit. Mr.
Harvey.

254f-255w-256s-257su. Research Problems in Applied Plant Physiology.
Special assignment of work in applied plant physiology. Mr. Harvey.

258f-259w. Growth Factors in Crop Plants. A lecture and reading course
covering genetic physiology, the initiation of growth, growth rate, and
effect of the environment on growth. Prerequisite: cytology and
genetics. Two credits per quarter. Mr. Harvey.

i
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POLITICAL SCIENCE

Professors Harold S. Quigley, William Anderson, Oliver P. Field, Morris
B. Lambie, Jeremiah S. Young; Assistant Professors Lennox A. MiJls,
Joseph R. Starr.

REQUIREMENTS FOR THE M.A. DEGREE

For requirements not stated here, see pp. 8-11.

Prerequisites.-For major work, 18 credits, for minor work, 12 credits,
or their equivalent, in political science.

Course requirements.-Eighteen hours in major subjects in addition to
176-177 (Scope and Methods of Political Science); 9 hours in minor
subjects.

A candidate with a major in political science IS expected to choose
two fields from among the following:

1. Public Law
2. Comparative Modern Government
3. Political Theory (including the history of theory)
4. American Government and Politics
5. Local Government
6. International Law and Relations

He should choose one field outside of political science for a minor. The
minor field should be related to the major or be calculated to support it.
A reading knowledge of French or German is required.
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EXQ1I1inQ6ons.-Final written examinations will be given upon the
major, also an oral examination upon the thesis and the major and minor
fields.

REQUIREMENTS FOR THE PH.D. DEGREE

For requirements not stated here, see pp. 14-18.

Prercqnisiles.-For major work, 18 credits, for minor work, 12 credits,
or their equivalent, in political science.

The character of the work for the doctorate requires that a candidate
exhibit a grasp of fields of knowledge rather than of specific courses. A
candidate will choose, in consultation with his major advisers, four major
fields from among those listed above, and such minor fields as may be ac
ceptable to his major and minor advisers. Courses li6177 (Scope and
Methods of Political Science) is required of all majors. The division of
work between the major and the minor may be adjusted somewhat to suit
individual cases. The work done for the M.A. degree may be applied
toward the Ph.D. A reading knowledge of French and German is required.

EXQminQliolls.-The preliminary examinations will cover the minor
fields, and the major fields other than the field of the thesis. Except in
unusual circumstances, no general written examination will be required in
the minor fields. The final examination will, as a rule, be limited to the
the,is and the field in which it is written. The candidate will be expected
in the preliminary examinations to show a comprehensive knowledge of
facts and principles, and the literature of his chosen fields; in the final
examination he will be expected to defend his thesis and to show a detailed
knowledge of his special field of research.

COURSES FOR UNDERGRADUATE AND GRADUATE STUDENTS

lOlf-l02w-103s.t Constitutional Law. I. Constitutional amendment; na
tional-state relations; national judiciary; powers of Congress; taxation;
interstate commerce. II. The executive; foreign relations; military
affairs; territories; interstate relations. III. Government and the indi
vidual; freedom of speech; ex post facto laws; obligation of contracts;
due process of law; equal protection of laws. Nine credits. Mr. Field.

104f. American Constitutional Development. I. To 1800. Colonial origins;
first state constitutions; formation of the federal constitution; organi- .J
zation of the new government. Three credits. Mr. Young. ~

105w. American Constitutional Development. II. 1800 to 1865. Political
revolution of 1800; national sovereignty and state rights; slavery and ..
the constitution; Civil War problems. Three credits. Mr. Young. ..

106s. American Constitutional Development. III. 1865 to the present. Re
construction of the Union; extension of national authority over com
merce, transportation, and labor; national subsidies to the states; struc-
tural and functional changes in government; government of depend· 4
encies; extension of democracy; recent amendments, including prohibi-
tion of the liquor traffic. Three credits. Mr. Young.



107L Recent Social Legislation. Governmental powers and methods used
for social legislation, state and national; peace and security; safety
and health; public morals; semi-social economic relations; social in
surance; minimum wage; city planning; police power restrictions on
the use of private property. Three credits. Mr. Young.

lOSw. Legislative Power and Methods. Source and scope of the legislative
power; methods used by legislative bodies; current legislative prob
lems; formation and defense of legislative bills. Three credits. Mr.
Young.

109s. Government and Business. Governmental powers; restraint of trade
and manipulation of prices; protection of debtors; business affected
with a public interest; combinations of laborers; corporations; com
pulsory benefits; conservation of natural resources; vested rights; con
fiscatory legislation. Three credits. Mr. Young.

111. Law of Public Utilities. See announcement of Law School.
113f-114w.t Topics in Administrative Law. I. Election, appointment, status,

compensation, and discharge of civil officers and employees of govern
ment. II. Official powers; construction of powers; discretion; en
forcement of administrative orders; judicial remedies against abuse
of official authority. Six credits. Mr. Field.

115s. Topics in Constitutional and Administrative Law. Study of a few
related topics in these fields each year. Three credits. Mr. Field.

116-117-llS.t Local Government and Administration. A survey of local
government, urban and rural, in the United States and selected foreig~

countries. Status, organization, powers, and methods. Finances, and
such services as police, health, education, housing, city planning, and
public utilities. Nine credits. (Not offered in 1933-34.)

119. Jurisprudence. See announcement of Law School.
131 f-132w.t Principles of Public Administration. Sources of administra

tive power; administrative areas and organization; the budget; purchas
ing; public service as a career. Six credits. 1\1r. Lambie.

133s. Problems of Public Administration. Special problems relating to
finance, education, safety, health, welfare, commerce, labor, and con
servation of natural resources. Three credits. Mr. Lambie.

142f-143w-144s.t Comparative European Government. Survey of the gov
ernment and politics of the principal countries of Enrope. Nine credits.
Mr. Starr.

145s. Political Parties. The nature, functions, organization, and methods
of political parties, and other groups active in politics; legal control
of parties and elections. Mr. Starr.

149-150.t Government and Politics of the British Empire. The imperial
relationship; status and government of the self-governing dominions,
the crown colonies, and India. Six credits. (Not offered in 1933-34.)

151. Problems in the British Empire. Intensive study of some phase of
British imperial affairs. Three credits. (Not offered in 1933-34.)
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153s. Far Eastern Government and Politics. The constitutional develop
ment of Japan and China; government, parties, and political problems.
Three credits. Mr. Quigley.

161w-162s.t Current Political Thought. Present day schools of political
thought compared; ideas concerning sovereignty and liberty, state func
tions, representative government, and democracy; analysis of socialism,
communism, syndicalism, and fascism. Six credits. Mr. Anderson.

163f. Topics in American Political Thought. Stress to be laid on current
American political ideas. Six credits. Mr. Lippincott.

165w. Development of Political Thought. See Philosophy 129. Five cred
its. Mr. Wilde.

169. Problems in Democracy. Problems of individual and class differ
ences; public opinion; dictatorship; expert knowledge; and leadership.
Three credits. (Not offered in 1933-34.)

171. Political Psychology. See Psychology 141.
174f-175w.t Topics in· Comparative European Government and Politics.

Students will be asked to study and read intensively on selected topics
in European government, such as the multiple-party system, the pro
grams and organization of political parties, electoral law, economic
representation, ministerial responsibility, and federal government.
Group discussions and special reports by individual students. A read
ing knowledge of a modern foreign language is desirable. Mr. Starr.

176f-177w.t Scope and Methods of Political Science. The field of political
science; relation to other studies; types of approach; research methods
and technique; bibliography. Problems of teaching at the college level.
Required of all candidates for postgraduate degrees in political science.
Three credits. Mr. Anderson.

18lf-182w.t International Law. Nature, sources, and sanctions of inter
national law. The laws of peace, war, and neutrality. Six credits.
Mr. Quigley.

183s. International Organization. The structure of the older international
community and of the League of Nations; procedure in the formation
of international policy; international legislation and administration, the
settlement of international disputes; sanctions. Three credits. Mr.
Quigley. (Not offered in 1933-34.)

19lf-l92w.t Far Eastern Diplomacy. The international relations of China
from the earliest period; early contacts between Japan and China; the
policy of exclusion gradually overcome by western powers; the open
ing of the Far East in the nineteenth century; the "open door" policy;
the Great War and the revision of treaties; the present situation. Six
credits. Mr. Quigley.

195f-196w.t Colonial Government and Administration. The economic and
political factors in colonization; forms of government; administrative
organization, personnel, and problems i commercial policies i mandates
under the League of Nations. Six credits. Mr. Mills.

197s. Problems in Colonial Administration. Three credtis. Mr. Mills.

I
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COURSES PRIMARILY FOR GRADUATE STUDENTS

20lf-202w-203s.t Seminar in American Government and Politics. Mr. An
derson, Mr. Lambie, Mr. Young.

211f-212w-213s.t Seminar in Public Law. Mr. Anderson, Mr. Field, Mr.
Young.

221f-222w-223s.t Seminar in Comparative Modern Government. Mr. Quig
ley, Mr. Mills, Mr. Starr.

23lf-232w-233s.t Seminar in Political Theory. Mr. Anderson, Mr. Lippin
cott.

24lf-242w-243s.t Seminar in Local Government. Mr. Anderson, Mr.
Lambie.

251f-252w-253s.t Seminar in International Law and Relations. Mr. Quigley,
Mr. Mills.

PSYCHOLOGY

Professors Donald G. Paterson, John E. Anderson, Richard M. Elliott;
Associate Professors Charles Bird, Edna F. Heidbreder; Assistant
Professors William T. Heron, Kate Hevner, Miles A. Tinker.

P.rereqltisites.-For either major or minor work, 12 credits.

COURSES FOR UNDERGRADUATE AND GRADUATE STUDENTS

10lf-102wt-103s. Experimental Psychology. The theory and technique of
the leading methods of experimental investigation in human psychology.
Individual research problems in the second and third quarters. One
lecture, four laboratory hours per week. Three credits per quarter.
Mr. Tinker.

IOSf. Systems of Psychology. A comparative study of the problems, meth
ods, and viewpoints of modern psychology. Three credits. Miss Heid
breder.

114-115.t Human Behavior. An analysis of the development and organi
zation of human behavior. Consciousness or mind, as a property of the
living body, is discussed in its dependence upon response. Six credits.
Mr. Elliott. (Not offered in 1933-34.)

125f-126wt-127s. Psychology of Individual Differences. Experimental and
statistical study. Influence of sex, race, immediate ancestry, environ
ment, maturity in the causation of individual differences. Investigation
of definite problems and analysis of results. Individual research prob
1ems in third quarter. Three credits per quarter. Mr. Paterson.

130s. Vocational Psychology. Psychology of individual differences in in,
telligence, aptitudes, interests, and training, with special reference to
vocational guidance. Two credits. Mr. Paterson.

144f-14Sw.t Abnormal Psychology. Normal and abnormal behavior con
trasted. Varieties of maladjustment as illustrated in criminality, de
ficiency, fanaticism, and insanity. Stress will be laid on the inade
quacies of personality as shown in everyday life. Six credits. Miss
Heidbreder.
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15lf-152wt-153s. Animal Psychology. Vertebrate behavior is emphasized.
A critical study of the literature, and of the relationship between animal
and human psychology. Individual investigation of special problems
in the second and third quarters. Three credits per quarter. ~r.

Heron.
160f. Psychology in Personnel Work. Psychology as applied to the selec

tion and retention of a stabilized personnel. The standardized inter
yiew; principles and technique of employment tests; methods of judg
ing character qualities; the rating scale; personnel classification methods.
Three credits. lIIr. Longstaff.

COURSES PRDIARILY FOR GRADUATE STUDEKTS

200i-20lw-202s.t History of Psychology 1. Origin and development of
scientific psychology. Men, schools, and methods. Emphasis on the
experimental period, 1860 to the present. Open to advanced students
with permission of instructor. One credit per quarter. Mr. Tinker.

203i-204w-205s.t History of Psychology II. Psychology in America. De
"elopment of laboratories, departments, apparatus, texts, and journals.
Present status. Open to advanced students with permission of in
structor. One credit per quarter. Mr. Tinker.

206f-207w-208s. Research in Animal Behavior. Mr. Heron.
21Of-211 w-212s. Research Problems. Laboratory investigations. Open to

graduate studies only. Mr. Paterson, Mr. Anderson, Mr. Elliott, Mr.
Bird, Miss Heidbreder, Mr. Heron, Mr. Tinker.

21Sf-216w-217s.t Seminar in Psychology. A basic seminar required of can
didates for the Ph.D. degree with majors in psychology who have com
pleted one year of graduate study. Program based on a syllabus of
required and optional readings prepared during the previous year. Lec
tures. reports of reading and research, and discussions. Four credits
per quarter. "Ir. Paterson, Mr. Elliott, Mr. Bird, Miss Heidbreder,
~Ir. Heron, Miss Hevner, Mr. Tinker.

225f,w,s.t Seminar in Contemporary Research. Discussion of the prob
lems of psychology and related sciences and reports of research proj
ects. Monthly meetings attended by the department staff and gradu
ate students majoring in psychology. Open for credit to candidates
for the Ph.D. degree who haw completed one year of graduate study
Two credits. Mr. Elliott and others.

230. Advanced Differential Psychology. Three credits. M.L Paterson.
240s. Seminar in Social Psychology. A critical study of the experimental

im'estigations of social behavior and of the fundamental concepts pre
vailing within this field. Lectures, discussions, and individual reports.
Open to graduate students in psychology and the social sciences.
Three credits. Mr. Bird.

250f-251 w-252s. Topics in Psychology. Independent reading, tutorial con
ferences, and reports in any field of psychology, such as the psychology
of sensation, reaction time, perception of space, Gestalt psychology,
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differential psychology, social and political behavior, personnel psy
chology, aesthetics, human and animal learning, etc., which meets the
approval of one of the listed instructors. The chairman of the depart
ment will, if requested, assist the student in selecting the most appro
priate instructor to guide reading in a particular field. Credits ar
ranged. Mr. Paterson, Mr. Elliott, Mr. Bird, Miss Heidbreder, lIr.
Heron, Miss Revner, Mr. Tinker.

ROMANCE LANGUAGES

Professors Everett \V. Olmsted, Francis B. Barton, Irville C. LeCompte,
Colbert Searles, Edward H. Sirich; Associate Professor Carlos V.
Arjona; Assistant Professors Raymond L. Grismer, Elizabeth Nissen.

Prerequisites.-For major work, 27 Senior College credits or equivalent;
for minor work, 18 Senior College credits or equivalent. Candidates for
Master's degree must also have a reading knowledge of at least one other
modern language. Candidates for the Doctor's degree must have a knowl
edge of Latin equivalent to at least two years of high school Latin; a read
ing knowledge of a second Romance language, and, by the end of the first
year of graduate work, a reading knowledge of German.

COURSES FOR U~DERGRADUATE AND GRADUATE STUDENTS

FRENCH

100s. French Oral Diction. Practical and theoretical study of spoken
French. Three credits. Miss Guinotte.

103f-104w-105s.t French Syntax and Composition. Special studies in char
acteristic problems of French syntax. Three credits. Mr. Barton.

115£. French Literature: Seventeenth Century: Formation of the Classic
Ideal. Four credits. Mr. Searles.

116w. French Literature: Seventeenth Century: Moliere, Racine, LaFol}
taine. Four credIts. Mr. Searles.

117s. French Literature: Seventeenth Century: Moral and Didactic Litera
ture. Four credits. Mr. Searles.

118f-119w-120s. French Literature: Eighteenth Century. First quarter, be
ginnings of the philosophic movement, Bayle, :Montesquieu, Diderot;
second quarter, Voltaire; third quarter, Rousseau, th~ theater, the
novel. Nine credits. Mr. Sirich.

12lf-122w-123s. French Literature: Sixteenth Century. First quarter, the
Rhetoriqueurs, Marat, Rabelais; second quarter, the Pleiade; third
quarter, Montaigne, Amyot. Nine credits. Mr. Olmsted.

130. French Romantic Poetry. Mr. Clef ton. (Not offered in 1933-34.)
131. Parnassian Poetry. Mr. Clefton. (Not offered in 1933-34.)
132. Baudelaire, Verlaine and the Symbolists. Mr. LeCompte. (Not offered

in 1933-34.)
141-142.t Eighteenth Century Dramatic Literature. Mr. Olmsted. (Xot

offered in 1933-34.)



124 THE GRADUATE SCHOOL

143. Romantic Drama. Mr. Olmsted. (Not offered in 1933-34.)
144f. French Dramatic Literature; 1843-1890. Mr. Olmsted.
145w. Le Theatre Libre. Mr. Olmsted.
146s. Contemporary Dramatic Literature. Mr. Olmsted.
153s. Contemporary French Lyric Poetry. Mr. LeCompte.
156. French Realistic Novel. Mr. Boyer. (Not offered in 1933-34.)
157w. Modern Novel: Bourget, France, Loti. Mr. Boyer.
158s. Contemporary French Novel. Mr. Boyer.
17lf-172w-173s.t History of the French Language. Lectures and illustra

tive texts giving the development of the French language from its
origins to the nineteenth century. Especially intended for prospective
teachers. Three credits. Mr. LeCompte.

ITALIAN

159f-160w. Dante. The Divina Commed£a. (Alternates with 161-162.)
Six credits. Miss Nissen. ~

161-162. The Sixteenth Century. Reading of texts and study of literary
influences. Miss Nissen. (Not offered in 1933-34.) ~

164s. Dante (in English). Lectures, reading, and discussion of the New
Life, and parts of the Divine Comedy. Three credits. Miss Nissen. 4

SPANISH

110f-ll1w-112s. Spanish Literature: Nineteenth Century. Nine credits.
Mr. Grismer.

115-116-117. Spanish Literature: Seventeenth Century. First quarter, the
drama; second quarter, the novel; third quarter, lyric and epic poetry.
Alternates with 156-157-158. Nine credits. Mr. Ariona. (Not offered
in 1933-34.)

120-121. The Ballad. Six credits. (Not offered in 1933-34.)
141s. Modern Spanish Novel. (Alternates with 150.) Four credits. (Not

offered in 1933-34.)
150. Modern Spanish Drama. (Alternates with 141.) Four credits. (Not

offered in 1933-34.)
156f-157w-158s. Spanish Literature: Sixteenth Century. First quarter, the

drama; second quarter, Cervantes and the novel; third quarter, poetry,
the mystics. Alternates with 115-116-117. Nine credits. Mr. Ariona.

174f-175w-176s. Contemporary Spanish Literature. First quarter, the
drama; second quarter, the novel; third quarter, poetry. Six credits.
Mr. Ariona.

COURSES PRIMARILY FOR GRADUATE STUDENTS

20lf-202w-203s. Old French Phonology and Morphology. Lectures on the
origin and development of the French language, with practical exercises
and reports on assigned topics. Six credits. Mr. LeCompte.

204f-205w-206s. Reading in Old French Literature. An introductory course
in the reading of Old French. Different types of literature will be read
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and their origin and development discussed. A certain amount of col
lateral reading required. Three credits. Mr. LeCompte.

207f-208w-209s. Old Provenc;al. Reading in early Provenc;al literature with
special attention to the poetry of the troubadours. Six credits. Mr.
LeCompte.

222f-223w-224s. French Seminar. Classical period. Six credits. Mr.
Searles, Mr. Sirich.

225-226-227. French Seminar. Modern period. Mr. Barton.
230-231-232. Research Methods and Material. Three credits.
24lf-242w-243s. Old Spanish Philology. Six credits. Mr. Olmsted.
244f-245w-246s. Old Spanish Literature. Every year a different genre is

studied, such as the epic. Subject to be decided by agreement of stu
dents. Six credits. Mr. Olmsted.

250f-251w-252s. Spanish Seminar. Six credits.
259f-260w-26ls. Research in Romance Languages. Credit depends upon

amount of work accomplished.

SCANDINAVIAN

Professor Andrew A. Stomberg.

Prerequisites.-For major work, 18 credits; for minor work, 6 credits
in the department. All required foreign language credits for the Master's
degree in this department may be in either Danish, Norwegian, or Swedish.

COURSES FOR UNDERGRADUATE AND GRADUATE STUDEKTS

lOlf-102w-103s. Modern Norwegian Literature. From 1814 to the present
day. Prerequisite: Course 4-5. Nine credits. Mr. Madsen.

104f. Modern Scandinavian History. Prerequisites: Courses 4-5, 10-11-12,
or 15 credits in history. Three credits. Knowledge of Scandinavian
not required. Mr. Stomberg.

107f-l08w-l09s. Modern Swedish Literature. The Swedish novel. Pre
requisite: Course 10-11. Nine credits. Mr. Stomberg.

110. Ibsen. Prerequisite: Course 101-102-103. Three credits. (Not of
fered in 1933-34.)

111-112-113. Old Norse (Icelandic). Grammar and reading. Six credits.
(Not offered in 1933-34.)

114f. Strindberg. Prerequisite: Course 107-108-109. Three credits. Mr.
Stomberg.

117. Earlier Norwegian Literature. Prerequisite: Course 4-5. Five cred
its. (Not offered in 1933-34.)

COURSES PRIMARILY FOR GRADUATE STUDENTS

20lf-202w-203s. Seminar in the History of the Scandinavian Languages.
Nine credits. Mr. Stomberg.

209f-21Ow-211s. Seminar in Modern Swedish Literature. Nine credits.
Mr. Stomberg.

215f-216w-2l7s. Seminar in Norwegian Literature.
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SOCIOLOGY AND SOCIAL WORK

Proiessors F. Stuart Chapin, Robert W. Murchie, \Vilson D. \Vallis (An
thropology), Malcolm M. Willey; Associate Professors Clifford Kirk
patrick, Gertrude Vaile, George B. Void; Assistant Professors Anne F.
Fenlason, Elizabeth G. Gardiner, Calvin F. Schmid; Lecturer Edward
F. Waite.

Prcrcquisitcs.-In sociology: for major work, 18 quarter credits; for
minor work, 12 credits. In social work: elementary courses in general
zoology, economics, political science, psychology, and sociology. In addi
tion the following courses in sociology: Statistics, Elementary Case \\.ork.
Field Courses, and Social Protection of the Child.

COURSES YOR UxDERGRADUATE AND GRADUATE STUDENTS

100f. Social Psychology. Primarily for sociology students. The social
attitudes; their development and modification under social pressure;
the interactions of individuals and groups. Mr. Kirkpatrick.

101 f. Social Organization. The organization and structure of social groups;
the basic culture patterns of economic, political, and social institutions.
Integration and disintegration of social groups and institutions. Essen
tials of social dynamics. Mr. Chapin.

102s. Social Control and Criminal Behavior. A consideration of criminal
behavior in relation to the breakdown of social control. Mr. Void.

103w. Sociology of Conflict. Types of social conflict and their role in
social life. Mr. Void.

11 Of. Rural Organization. A study of social organization as it affects liv
ing conditions in small towns and rural districts. Especially designed
for rural social workers and specialists in rural sociology or agricul
tural economics. 11r. Murchie.

112s. The Rural Social Survey. A course dealing with the methods and
content of rural social research. All methods of investigation are
analyzed. Especially designed for those interested in social research
under Purnell or similar funds. Mr. Murchie.

114w. Rural Social Institutions. A detailed study of the problems of organi
zation and efficiency of selected rural institutions, especially religious,
educational, civic, and recreational. For advanced students. Lectures,
discussions, reports. :Mr. Murchie.

11Sw. Religion As a Social Institution. The origin and function of religion
viewed as a culture pattern in relation to social processes and social
organization. Mr. Kirkpatrick.

116w. The Newspaper As a Social Institution. A study of the social role
of the newspaper in the United States, with special reference to the
social changes that have influenced the press, and the corresponding
influences of the press upon social life. Mr. Willey.

119f. The Family. The evolution of the family; development of family
unity or disunity; the roles of the several members of the family;
methods of investigation of the family. Mr. Kirkpatrick.



120f. Social Progress. A history of the theories of progress and a critique
of the idea of progress. Mr. Wallis.

122. Advanced Statistical Methods. The analysis and interpretation of
social data by application of the theory of errors, the theory of prob
ability, the theory of sampling, partial correlation. and the analysis
of time series. (Not offered in 1933-34.)

123s. Methods of Social Investigation. The nature of scientific method;
the problems of sociology; specific methods of investigation of social
phenomena. Mr. Schmid.

126s. The Technique of Leadership in Group Work. An advanced course
for prospective executives in settlements and program agencies. ~riss

Mead.
128s. Principles of Administration, Puhlicity, and Finance Applied to Social

\Vork. A technical study of methods of organizing charitable agencies,
of financing them, and of making the puhlic aware of their work. Lec
tures and practice work. Mr. Bradley.

129f,w. Selected Problems in Social Case \Vork. A study of social case
work practices as applied to selected prohlems. Mrs. Fenlason.

130s. Advanced Case \;York. A study of some of the wider aspects of social
case work. A consideration of the adaptation of other scientific knowl
edge to social case work and an analysis of processes and techniques
of interviewing. Mrs. Fenlason.

131s. Rural Social Case \Vork. Primarily a course for students \vishing
to specialize in social work in the rural field. Miss Vaile.

132. Juvenile Courts and Probation. Primarily a course in probatiun prac
tice work, but prefaced by lectures on the social and legal aspects of
the juvenile courts and probation. (Not offered in 1933-34.)

133w. Social Case Work in Health Problems. A course open only to stu
dents who are properly grounded in case work. 'Miss Gardiner.

134s. Legal Protection of the Child. A study of the relation of law to
child welfare. A survey of existing children's protective legislation,
of its administration and its future development. Mr. \Vaite.

135f,w,s.+ Field Practice in Social \Vork for Children. Designed to meet
the individual needs of students in the course on Legal Protection of
the Child. Miss Vaile.

U6w. Essentials of Medicine for Social \Vorkers. A discussion of diseases
most often encountered in social work, with a consideration of their
social implications. Miss Gardiner.

137w. The History and Theory of Social \Vork. A consideration of the
historical backgrounds of the modern social work movement and the
evolution of the theory underlying it. Miss Salsberry.

139s. Case \Vork in Mental Problems. A study of the intellectual and
emotional factors in human adjustment and their significance in case
work. Miss Leahy.

140w. History of Social Theory. A rapid survey of the leading social
theories from the time of the Greeks with special reference to the more

I
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t A fee of $3.50 per quarter is charged for this course.
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recent developments of sociology. The theories are related to their
social backgrounds. Mr. Wallis.

141s. Communication Agen~ies and Social Li£e. The development of the
modern communication network, with special attention to agencies of
mass impression and their influence upon social attitudes, opinion, and
behavior. Mr. Willey.

152f. Public Welfare Administration. Deals with the history of public wel
fare administration and special problems of state and county adminis
tration o£ public welfare activities. Miss Vaile.

153£,w,s-154£,w,s-155f,w,s.+ Advanced Field Training in Case Work. May
be taken in specialized fields of child welfare and medical, as well as
family, work. Miss Vaile, Mrs. Fenlason, Miss Gardiner, Mrs. Doyle.

156f,w,s-157f,w,s-158f,w,s.+ Advanced Field Training in Group Work. Miss
Vaile, Miss Mead, Miss Jones.

160s. Population Problems. Mr. Schmid.

COURSES PRIMARILY FOR GRADUATE STUDENTS

200f-201w-202s. Seminar in Applied Sociology. Mr. Kirkpatrick.
203£-204w-205s. Seminar in Social Theory. Staff.
206f-207w-208s. Seminar: Statistical Theory in Relation to Social Theory

and Practice. Mr. Chapin.
209f-21Ow-211s. Seminar: The Theory of Social Evolution: The Cultural

Approach to Sociology. (Instructors in the introductory course are
required to take this seminar in the fall quarter.) Mr. Willey.

215f-216w-217s. Seminar in Rural Sociology. Mr. Murchie.
218f-219w-220s. Seminar in Social Work. Miss Vaile, Mrs. Fenlason, Miss

Gardiner, Miss Leahy, Miss Mead.
221£-222w-223s.+ Graduate Field Training. Twelve hours per week each

semester. Staff.
224f-225w-226s. Medical Social Work. Principles and methods of medical

social case work. Interrelations within medical institutions and with
the community. The organization and development of social work in
hospitals and dispensaries, its trends and scope. Open only to full
time students who wish to specialize in medical social work. Three
hours a week. Miss Gardiner.

227£-228w-229s.+ Advanced Graduate Field Training. Twelve hours a week
each quarter. Miss Vaile, Miss Gardiner.

SOILS

Professor Frederick J. Alway; Associate Professor Clayton O. Rost; As
sistant Professor Paul R. McMiller.

Prerequisites.-For major work, at least two years of work in chem
istry, including both quantitative analysis and organic chemistry, and one
year of work in general physics. A reading knowledge of French or Ger
man is required for the Master's degree. In certain cases where some other

: A fee of $3.50 per quarter is charged for this COllrse.

,
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modern foreign language would be more valuable in connection with the
thesis it may be substituted.

COURSES FOR UNDERGRADUATE AND GRADUATE STUDENTS

101w. Chemical Analysis of Soils. A laboratory course in the chemical
analysis of soils including the determination of replaceable bases. Pre
requisites: Course 6, Quantitative Analysis. Three to five credits.
Mr. Rost.

102f,w,s. Special Problems in Soils. Individual laboratory or field work
upon some special soil problem in soil physics, or soil chemistry. Ar
rangements must be made in advance. Prerequisite: Course 101 or
108. Credits, according to amount of work. Mr. Alway, Mr. Rost.

104f. Soil Surveying. Principles of soil surveying with field practice in
the preparation of soil maps. Prerequisite: Course 108. Three credits.
Mr. McMiller.

107w. Fertilizers. Development of the use of commercial fertilizers. Their
sources, preparation, composition, combination, and uses. Lectures and
laboratory work. Prerequisite: Course 6. Three credits. Mr. Rost.

108w. Physical Properties of Soils. The determination of physical con
stants of soils, including mechanical composition. Prerequisite: Course
6. Three credits. Mr. McMiller.

COURSES PRIMARILY FOR GRADUATE STUDENTS

202f,w,s. Research in Soils. The investigation in the field, in the labora
tory, or in both, of soil problems. The particular problem which a
student may select will depend upon his previous training in agronomy,
botany, chemistry, geology, and physics. Credit, according to work.
Mr. Alway.

203w. Seminar in Soils. Review of current literature; presentation and
discussion of papers on research; study of methods of investigation
of soils. Required of graduate students. One credit. Mr. Alway.

SPEECH

Professors Frank M. Rarig; Assistant Professors Bryng Bryngelson,
A. Dale Riley.

COURSES FOR UNDERGRADUATE AND GRADUATE STUDENTS

10lf-102w.t Advanced Speech Composition. Structure and oral style. Psy
chology of persuasion. Briefing. Critical study of models. Writ
ten speeches. Reports. Prerequisites: Courses 41-42-43 or 45-46; Psy.
1-2; 10 credits in soc. sci. Six credits. Mr. Rarig.

lOSs. Theory of Reading and Acting. The forms of literature; literature
regarded as an art; psychology of creative imagination; speech ele
ments in literature; technique governing use of auditory and visual
symbols. Collateral readings, speech problems, reports, term papers.
Prerequisites: Courses 41-42-43 or 45-46; 81-82-83; Psy. 1-2. Three
credits. Mr. Rarig.
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lllf-112w-113s.t Stage Direction. An advanced course in the practice and
theory of stage direction, including esthetics of the theater, analysis
of the play, casting, centering attention, rhythm, reading, climaxes,
organization for production, the unified whole. Prerequisite: Course
91-92-93. Nine credits. Mr. Riley.

115f-116w-117s. Playwriting and Production. Theory and practice of writ
ing and producing plays. Composition of the play from the elementary
scenario to the completed dialog. Registration limited to ten students.
Prerequisites: Course 71-72-73 and permission of instructor. Six cred
its. Mr. Riley.

121w-122s.tt Advanced Speech Problems. Factors determining the behavior
of speakers and audiences. Prerequisites: Course 41-42-43 or 45-46;
Psy. 1-2. Recommended: Psy. 114-115; Anat. 4. Six credits. Mr.
Knower.

141-142-143.t Voice Science. The study of the voice mechanism and of
vocal sound; methods of analysis and synthesis. The study of hearing.
Experimental methods applied in individual research projects. Read
ings, reports, experiments. Prerequisites: Course 41-42-43; Psy. 1-2
and 4-5 or 7. Nine credits. (Not offered in 1933-34.)

162w-163s.H Speech Pathology. The physiological and psychological as
pects of organic and functional speech problems. Theories of stutter
ing. Diagnoses, case histories, and treatment of speech cases. Obser
vation of clinical diagnosis and treatment. Prerequisites: Courses 41
42-43 or 45-46; 61, 67; Psy. 1-2 and permission of instructor. Six
credits. Mr. Bryngelson.

COURSES PRIMARILY FOR GRADUATE STUDENTS

207f-208w-209s. Seminar in Orators. A critical study of the great English
and American orators. One historical period each quarter. Prerequi
sites: Courses 41-42-43 or 45-46; 101-102; Psy. 1-2; 140; 10 credits in
soc. sci. Six credits. Mr. Rarig.

26lf-262w-263s. Seminar in Speech Pathology. A study and critical analy
sis of current literature in the field of speech pathology. Thesis prob
lems. New theories and clinical procedures. Specific cases for group
study. Prerequisites: Courses 41-42-43 or 45-46; 61; 67; 121-122: 162
163; Psy. 1-2. Six credits. Mr. Bryngelson.

29lf-292w-293s. Research and Thesis. Open to graduate students who are
engaged in thesis projects. Six credits. Mr. Rarig, Mr. Bryngelson,
Mr. Riley.

SURGERY

(Including divisions of General Surgery, Experimental Surgery, Orthopedic
Surgery, Urology, and Dental Surgery)

For staff and courses of study offered, see special bulletin of graduate
work in medicine.

:I: A fee of $1 per quarter is charged for this course.
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VETERINARY MEDICINE

Professor Clifford P. Fitch.

131

Prcrcqllisitcs.-For major work, 12 credits; for mmor work, 6 credits
111 ~he department.

COURSES FOR UNDERGRADUATE AKD GRADUATF: STUDEKTS

101w-102s. Advanced Anatomy of Domestic Animals. Advance:l stndy of
the structures involved in the type, conformation, and nutrition of the
common farm animals, Dissection of farm animals, including a study
of the osseous, muscular, and other principal anatomical structures.
Mr. Kernkamp.

103w-104s.t Advanced Comparative Physiology, An advanced course in
physiology of the domestic animals, including laboratory work with
special emphasis on animal nutrition, Mr. Nilson,

COURSES PRIMARILY FOR GRADUATE STUDENTS

205f-206w-207s-208su. Veterinary Pathology and Bacteriology. Advanced
problems, Specially adapted to meet the needs of graduate students,
Offered as major or minor work Credits arranged. Mr. Fitch.

ZOOLOGY

Professors Dwight E. Minnich, William A. Riley, Jerry E. \Vodsedalek;
Associate Professors Clarence E. Mickel, Adolph R. Ringoen; As
sistant Professors Samuel Eddy, Clarence P. Oliver.

Prcrcqllisitcs.-For major work, Course 1-2-3, and at least 18 credits
of advanced work approved by the department; for minor work, Course
1-2-3 or the equivalent.

COURSES FOR UNDERGRADUATE AND GRADUATE STUDEKTS

107f-108w.t Protozoology. A survey of the Protozoa, with special refer
ence to their structure and life histories. Lectures, laboratory, reading.
Six credits. Mr. Turner.

109f-11Ow-111s. Physiology. A survey of animal behavior from the physi
ological viewpoint including the physiology of sense organs, nervous
systems, muscles, glands, etc. Lectures, laboratory, reading. Nine
credits. Mr. Minnich.

117f-118w-119s. Animal Ecology. Ecology of animals with special refer
ence to insects. Lectures, laboratory, assigned reading and field excur
sions. Nine credits. Mr. Eddy, Mr. Hodson.

125f-126w-127s. Advanced Entomology, :Morphology and classification of
insects, with lectures on the history of entomology. Nine credits. Mr.
Mickel.

144f-145w-146s. Animal Parasites and Parasitism. Lectures and labora
tory work Origin and biological significance of parasitism; the struc-
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ture, life history, and economic relations of representative parasites.
Second term devoted primarily to the relation of insects to diseases of
man and animals. Nine credits. Mr. Riley.

148f-149w-150s. Histology and Organology. Comparative study of the
microscopic structure of tissues, and organs. Textbooks, lectures, labo
ratory. Nine credits. Mr. Ringoen.

160f-161w. Cytology. A survey of cell structure and behavior with special
reference to genetic cytology. Lectures, reading, and laboratory work.
Six credits. Mr. Wodsedalek.

170f-171w. Advanced Genetics. General laws involved in heredity and
variation, with deviations from and practical applications of the laws.
Textbook, lectures, laboratory. Six credits. Mr. Oliver.

181w-182s. Comparative Embryology. A survey of the principles of animal
development dealing with fundamental invertebrate and vertebrate types.
Lectures, reference, and laboratory work. Six credits. Mr. Ringoen.

197f-198w-199s. Problems. Advanced work in some special line. Five or
more credits. Mr. Minnich, Mr. Riley, Mr. Wodsedalek. Mr. Mickel,
Mr. Ringoen, Mr. Eddy, Mr. Oliver.

COURSES PRIMARILY FOR GRADUATE STUDENTS

201-203. Research in Entomology. Mr. Riley.
205-207, 209-211, 265-267. See Entomology and Economic Zoology.
211-213. Research in Ecology. Mr. Eddy.
217-219. Experimental Zoology. Mr. Minnich.
229-231. Research in Animal Histology. Mr. Ringoen.
233-235. Research in Embryology. Mr. Ringoen.
237-239. Research in Animal Cytology. Mr. Wodsedalek.
251-253. Research in Animal Genetics.
261-263. Research in Animal Parasitology. Mr. Riley.
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1933-34
1933

September
October
October

Kovember

Kovember

November

December
December

1934

January
January

February

February

March
March
April
April

April

May

June
June
June
June

July
July
Sept.

25-0ctober 14
2 Monday

12 Thursday

9 Thursday

18 Saturday

23 Thursday

21 Thursday
23 Saturday

8 Monday
18 Thursday

8 Thursday

23 Friday

22 Thursday
24 Saturday
2 Monday

12 Thursday

30 Monday

14 Monday

11 Monday
16 Saturday
20 \Vednesday
28 Thursday

26 Thursday
30 Monday

1 Saturday

Registration of graduate students
Fall quarter classes begin, 8 :30' a.m.
Examinations in German and French for

candidates for advanced degrees
Last day for filing theses of candidates

for the Ph.D. degree for the fall
quarter

Last day for filing subject-matter of
Master's theses for the spring quarter

Last day for filing theses of candidates
for Master's degrees for the fall quarter

Commencement Convocation
Fall quarter ends, 6 :00 p.m.

\Vinter quarter classes begin, 8 :30' a.m.
Examinations in German and French for

candidates for advanced degrees
Last day for filing theses of candidates

for the Ph.D. degree for the winter
quarter

Last day for filing theses of candidates
for Master's degrees for the winter
quarter

Commencement Convocation
\Vinter quarter ends, 6 :00 p.m.
Spring quarter begins, 8 :30' a.m.
Examinations in German and French for

candidates for advanced degrees
Last day for filing theses of candidates

for the Ph.D. degree in June
Last day for filing theses of candidates

for Master's degrees in June
Sixty-second annual commencement
Spring quarter closes, 6 :00 p.m.
Summer quarter classes begin, 8 :00 a.m.
Last day for filing theses of candidates

for advanced degrees for first term of
summer quarter

Commencement Convocation
Second term classes begin
Second term closes

1 First hour classes begin at 8:15 at University Farm.



GRADUATE WORK IN MEDICINE

ORGANIZAnON

The graduate work in medicine in the Medical School and the Mayo
Foundation is a part of the work of the Graduate School of the University.
Its management is entrusted by the Board of Regents to a committee com
posed as follows:

The President of the University, Lotus Delta Coffman, Ph.D., LL.D.

The Dean of the Graduate School, Guy Stanton Ford, Ph.D., LL.D.

The Dean of the Medical Sciences, Richard E. Scammon, Ph.D.

The Dean of the Medical School, Elias Potter Lyon! M.D., Ph.D., LL.D.

The Director of the Mayo Foundation, Louis B. Wilson, M.D.

Clarence Martin Jackson, M.D., M.S., LL.D., of the Medical School

Winford P. Larson, M.D., of the Medical School

Owen H. Wangensteen, M.D., Ph.D., of the Medical School

George E. Fahr, B.S., M.D., of the Medical School

Donald C. Balfour, M.D., of the Mayo Foundation

William F. Braasch, B.S., M.D., of the Mayo Foundation

Melvin S. Henderson, M.D., F.A.C.S., of the Mayo Foundation

RU5sell M. Wilder, M.D., Ph.D., of the Mayo Foundation
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GEKERALIKFORMATIOX

The graduate work in medicine here outlined is not intended for those
seeking brief practitioners', or review or demonstration courses. Oppor
tunities of this kind are to he found in the bulletin of the Medical School,
and in special announcements from the Mayo Foundation.

History.-In the fall of 1914, the University of Minnesota began gradu
ate work in various fields of medicine and surgery in addition to that
already offered for some time in the laboratory branches.

The training of medical graduates for special work in pathology, clin
ical medicine, and surgery by means of interneships, residences, and as
sistantships begun in 1905 had also been developed in the Mayo Clinic at
Rochester. A corporation, the Mayo Foundation for Medical Education
and Research, was founded by \Villiam ]. and Charles H. Mayo. On June
9, 1915, the University of .Minnesota and the Mayo Foundation for Medical
Education and Research entered into an agreement, by the terms of which
the funds and income of the 1Iayo Foundation for Medical Education and
Research are devoted. under the direction of the regents of the University
of Minnesota, to the promotion of graduate work in medicine and to research
in this field. On September 13, 1917, the funds and income of the Mayo
Foundation were transferred entirely to the regents of the University.

Plir/,osc.-The objects of this graduate work in medicine are the train
ing of fully equipped and properly certified specialists for medical practice
and of investigators and teachers in the various branches of medicine.

Standards.-In graduate work in medicine the University of Minne
sota, in order to secure results and safeguard scientific standards, adopted
those general policies and methods already indicated by the established
graduate work in other sciences. The development has depended upon the
maintenance of real standards of admission; the supply of qualified advisers
to graduate students; the provision of adequate laboratory, clinical. and
library equipment; and the institution of rigid tests in course and examina
tions in residence, with evidence of the power of productive research on
the part of the student as demonstrated in a thesis.

In clinical branches the degree of master of science is intended pri
marily to indicate scientific proficiency. To be recommended for this
degree the candidate must have given evidence by three years of residence
that he is competent to begin the practice of a clinical specialty in a scientific
manner without the supervision of others. The doctorate of philosophy in
clinical subjects will be given only to those men who have not only given
evidence of proficiency at least equal to that required for the Master's
degree, but who in addition present evidence of well-marked ability to
advance medical science through original investigation.

Laboratory cqlli!'mcnt.-The laboratory equipment for the prosecution
of graduate work in medicine is located in Minneapolis, St. Paul, Rochester,
and Pokegama. The laboratory branches are well housed in excellently
equipped buildings on the campus at Minneapolis and at Rochester. The
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university museums of anatomy, pathology, and surgery contain a large
number of specimens available for teaching purposes.

Clinical equipment.-The University owns and controls Elliot Memorial
Hospital with its service building, the Memorial Cancer Institute, the Todd
Memorial Hospital, the William Henry Eustis Hospital for Crippled Chil
dren, and the Students' Health Service.

The State Hospital for the Crippled and Deformed at Phalen Park,
St. Paul, offers the Lniversity full participation in its clinical opportunities.

The city hospitals of Minneapolis and the Ancker Hospital of St. Paul,
and the Miller Hospital, St. Paul, are available for graduate work.

In Rochester St. Mary's, Colonial, W orral1, and Curie hospitals are
available. All patients are examined clinically in the Mayo Clinic Building
and its annexes. The general medical library occupies one floor of this
building with ample provision for a general reading room and private
rooms for special studies.

Consent for post-mortems is obtained in about 85 per cent of patients
dying in the Mayo Clinic. .

The working museum contains morc than 350,000 pathologic specimens.
Arrangements have been made whereby fellows or other graduate stu

dents in medicine may divide their time, part of their work being taken
in the Mayo Foundation at Rochester and part in the Medical School at
Minneapolis and St. Paul.

Libraries.-Besides the University Library and the departmental libra
ries, there are at the disposal of the student the general medical and bio
logical libraries in the new University Library and the Mayo Clinic Build
ing. and the col1ections of the Hennepin County and Ramsey County
Medical Societies. Current issues and complete files of the most impor
tant medical periodicals are available in either Minneapolis or Rochester.

Methods of study.-The graduate work in medicine is maintained on a
university basis. The graduate student is given an opportunity to find out
things for himself rather than formal instruction by undergraduate methods.
The student's work is careful1y graded by his immediate chief. In the
arrangement of work the best opportunities will be consistently given to the
best qualified men. Work which receives a grade below B will not be
counted for graduate credit in the major field, nor if below C in the minor.
Students with unsatisfactory records will not be permitted to continue.

Registration and 1lumber of stlldents.-All students entering upon
graduate work in medicine wil1 register with the dean of the Graduate
School. Students who begin their residence work in Rochester may fulfill
the preliminary requirements by registering there with the director of the
Mayo Foundation. The number of graduate students who will be regis
tered for work is determined by the clinical opportunities and laboratory
facilities available.

Tllition.-The tuition fee for the graduate work in clinical medicine for
those not holders of fel10wships or otherwise entitled to exemption is $75
per quarter for residents of Minnesota and $100 per quarter for non
residents. For students in the fundamental laboratory branches, the tuition
fee is $20 per quarter for residents of Minnesota and $30 per quarter for
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non-residents. Extra fees may be charged to cover the cost of materials
and supplies for exceptional laboratory experimentation. The special fees
for graduate work in the Summer Session are stated in the separate sum
mer session bulletin. Fellows, scholars, and members of the teaching or
scientific staff are exempt from tuition, except in the Summer Session.

Fellowships and scholarships.-Teaching fellowships in the clinical de
partments of the Medical School are now established as follows: in sur
gery, 9; in internal medicine (including mental and nervous diseases), 10;
in obstetrics, 5; in ophthalmology and oto-Iaryngology, 3; in radiology, 3;
and in pediatrics, 3. In addition, there are several clinical fellowships in the
Minneapolis General Hospital. Fellowships are also available in the Uni
versity Health Service. They carry a stipend of $600, $600, and $900.
These teaching fellows are required to devote their entire time (excepting
an annual vacation of three weeks) to graduate work, including a small
amount of teaching.

Similar teaching fellowships have been established in the fundamental
laboratory departments of the Medical School as follows: in anatomy (in
cluding histology and embryology), 6; in physiology and physiologic chem
istry, 3; in pathology, 3; and in bacteriology, 2. These fellowships carry
a stipend of $700 the first year, $900 the second, and $1,100 the third year.
In some cases the fellowships are for the school year only (September to
June), with proportionately smaller stipend. They require a small amount
of teaching, the remainder of the time being devoted to graduate work
leading to advanced degrees.

In addition, there are at !lIinneapolis 5 scholarships without stipend,
carrying free tuition with opportunity for graduate study in any of the
clinical departments.

The attention of prospective medical graduate students is also called
to the Shevlin Fellowship in medicine yielding $500 and tuition. This
fellowship permits work in any department of medicine, preference being
given to the laboratory sciences. Applications should be in the hands of
the dean of the Graduate School before March 1.

The Mayo Foundation carries the following basic and clinical fellow
ships: in clinical and experimental surgery, 60; in orthopedic surgery, 6;
in ophthalmology, 4; in rhinology and oto-Iaryngology, 4; in obstetrics
and gynecology, 4; in proctology, 2; in anesthesia, 2; in dental surgery, 4;
in clinical and experimental medicine, 60; in neurology, 4; in dermatology,
6; in urology, 8; in pediatrics. 6; in radiology, 6; in pathology, 8; in
bacteriology, 2; in physiology, 2; in chemistry, 2; in biophysics, 2; in
sanitary engineering, 1. The fellowships in clinical branches (and in pre
clinical fields for fellows who are not physicians) pay $700 each year.
The fellowships in preclinical branches pay $700 the first year, $900 the
second year, and $1,100 the third year.

Nominations for fellowships on the Mayo Foundation are made each
quarter, beginning with October l, for residence to begin three to six
months later or as vacancies occur. Each applicant is notified of his
nomination immediately after it is made and his acceptance or rejection
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thereof requested. In the Medical School appointments are made as
vacancies occur.

The Miller Hospital Clinic, St. Paul, supports four clinical fellow
ships, one each in surgery, medicine, ophthalmology and oto-laryngology,
and obstetrics and gynecology. A clinical fellowship in tuberculosis is
provided at the Pokegama Sanatorium. Appointments are made as vacan
cies occur. Apply through the Graduate School.

All appointments are made for one year and are renewable annually
for a period of three years upon the basis of satisfactory progress in the
work pursued. Requests for blanks for application for fellowships and
scholarships should be addressed to the dean of the Graduate School, Uni··
versity of Minnesota, Minneapolis, :-linnesota, or to the director of the
Mayo Foundation, Rochester, Minnesota.

".J.ssistalltships.-A few qualified assistants, such as traveling fellows
from other universities or foundations, officers of the medical corps of the
United States Army, Kavy, or Public Health Service, et aI., designated as
special students and not candidates for degrees, may be accepted at Roches
ter in laboratory and clinical branches for short periods. The number is
necessarily limited in order not to interfere with the work of the resident
fellows. Correspondence concerning this work should be directed to the
director of the Mayo Foundation, Rochester, Minnesota.

A small number of assistantships in the Mayo Clinic are open to gradu
ate students who have satisfactorily completed three years of fellowship
in the Mayo Foundation.

Several of the departments in the :-Iedical School (including Anatomy,
Physiology, and Pathology) have paid assistantships which may furnish
means of self-support while the holder is pursuing graduate work. For
further information, address the dean of the Medical School.

Clillical alld class ze'ork for z'isitill!J or residellt practitionen.-In order
that there may be no misunderstanding, it should be stated that the gradu
ate work for a limited number, described above, in no way changes or
modifies the opportunities for observation hitherto extended visiting phy
sicians and surgeons by the Mayo Clinic in Rochester, or the arrangements
offered in Minneapolis by the Medical School for practitioners who wish
to attend such undergraduate medical classes as may be of profit to them
without interfering with the regular work of the staff and students of the
Medical School. Inquiries concerning these opportunities should be ad
dressed to the director of the Mayo Foundation, Rochester, Minnesota,
or to the dean of the Medical School, Millard Hall, Minneapolis, Minnesota.

S1l111mary of requiremellts.-The various steps involved in the require
ments for the degree of doctor of philosophy (Ph.D.) in anyone of the
clinical or laboratory departments are briefly summarized on page 13.

The requirements for the Master's degree (M.A. or M.S.) are indi
cated on page 12. Further information concerning graduate work in general
may be found in the general Graduate School bulletin.

Requirements for adZlanced degrees in 1Iledicille.-1. Selection. In the
selection of graduate medical students, and in making appointments to fel
lowships for medical graduate work, preference will be given, other things
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being equal, to students who have an unusually good training 111 the funda
mental medical sciences (i.e., anatomy, physiology, pathology, etc.) through
which they should make their approach to the specialty which they wish
to take as a major subject. Personal interviews with applicants are desirable.

2. Admission. All graduate students are admitted by the dean of the
Graduate School. Entrance upon work for the advanced degrees of master
of science (M.S.) or doctor of philosophy (Ph.D.) in the clinical depart
ments of medicine is limited to those who have: (a) the Bachelor's degree
in arts or science or its equivalent;' (h) the degree of doctor of medicine
from acceptable institutions (i.e., those in Class A of the American Medical
Association); and (c) one year's experience as an interne in an approved
hospital or as an assistant in a laboratory in an acceptable medical school.
In the fundamental laboratory sciences (anatomy, physiology, bacteriology,
pathology, and pharmacology) properly prepared students may be admitted
without (b) and (c) as candidates for the Master's degree (M,A. or M.S,)
or the Doctor's degree (Ph.D.),

Applicants to be considered for fellowships are expected to read and
speak English fluently, Fellows in the Mayo Foundation must pass a
satisfactory physical examination including X-ray of the chest after nom
ination and before being finally accepted.

3, Licensure. Graduate students working in any field of clinical medi
cine must be licensed to practice in Minnesota within six months after
beginning their work in either the :Medical School or the Mayo Foundation,

Upon entrance to the Graduate School, the candidate, with the approval
of the dean, will select his adviser in the field of his major work. \Vith
the approval of his adviser and the dean, he will outline a study program
for the year and if possible for the period of residence.

4, Residence. For the Doctor's degree (Ph.D,.> at least three full
years of successful graduate study are required, including certain special
requirements noted below, For the Master's degree (M.S,) in clinical
subjects, two or tl,lree years are required. For the Master's degree in the
laboratory sciences a minimum of one year (three quarters) of residence
is required, For the Master's degree (M.S. in Path. or Rad.) with field
named in pathology or radiology, three years are required,

S. Language requirements, A reading knowledge of French and Ger
man in the field of the candidate's major must be certified by the professors
in charge of these languages at least one year before the Doctor's degree
is conferred, and before admission to the pr-eliminary examination. The
candidate's adviser or his representative may attend this examination and
furnish appropriate literature for the test. For the Master's degree in the
laboratory sciences, a reading knowledge of only one foreign language is
required, which must be certified before the end of the second quarter of
the year in which the candidate expects to present himself for the degree,
For the Master's degree (M,S.) in the clinical branches, the language cer
ti ficate is optional.

1 Students who have completed at least two years of pre-medical collegiate work,
making an equivalent of the seven years combined Arts-Medicine Course at the Uni
versity of Minnesota. may be eligible for admission as graduate students.
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6. Study program. The study program for the entire three years should
be submitted at the beginning of the first year and must be submitted before
beginning the second year. This program requires approval by the student's
adviser, by the dean, and by the Medical Group Committee. Sufficient re
search work to train properly the fellow in the principles and methods of
scientific investigation and to form the basis of an acceptable thesis is
required.

7. Minor. With the approval of his adviser and the dean of the
Graduate School, each student upon entrance selects a minor, which must
be logically related to his major subject, and (for the Doctor's degree)
must be completed by the end of the second year. The minor is preferably
a laboratory subject in some other department, and should amount to not
less than one sixth of the total work for the degree. At least one sixth
of the work offered for the degree in a clinical subject should consist of
graduate work in the fundamental laboratory branches, which wili serve
as a basis for the proposed clinical specialization. This fundamental work
should be concentrated in the first part of the course so far as possible.
The final examination in the minor for the Doctor's degree is included in
the preliminary examination, as noted below. For the Master's degree no
special examination is required in the minor, aside from the usual course
examinations.

Familiarity with those phases of the medical sciences essential to pro
ficiency in the major specialty will be required.

8. Major. The major is that field in which the student desires to
specialize. Together with the thesis, the major work should occupy at
least two thirds of the total work for the degree.

9. Certificate of proficiency. Each candidate in a clinical field must
have a certificate of proficiency signed by all members of the faculty with
whom he has served, stating that in their opinion he is competent to begin
the practice of medicine in his major field in a scientific manner without
the supervision of others.

10. Admis~ion to candidacy. For the Master's degree without major
designation, students who have met the language requirement, whose daily
work in residence as indicated by quarterly grades has been satisfactory,
and whose thesis subject has been properly approved, are admitted to
candidacy at the end of the second quarter. For the Doctor's degree, the
student is required to pass a preliminary examination, as noted below,
before admission to candidacy.

11. Preliminary examination. At least seven months before the Doc
tor's degree is conferred, an oral preliminary examination of the student
is given by a committee appointed by the dean, which shall not exceed three
hours. Certificates of proficiency in French and German, completion of the
minor work, and the recommendation of the major department shall be re
quired before admission to this examination. The examination is in addition
to the usual course examinations. It shall cover the graduate work pre
viously taken by the student, and may include an}' work fundamental
thereto. The field of the. candidate's specialization and the thesis are re
served forr the final examillation. Only after the successful completion of
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this examination may the student be enrolled as a candidate for the Doctor's
degree. Students failing to pass this preliminary examination shall not be
re-examined until at least one quarter has passed.

12. Thesis. Each candidate for an advanced degree (Master's or Doc
tor's) must submit a thesis. For the Master's degree the subject of the
thesis should be filed with the dean of the Graduate School six months prior
to candidacy. The subject must be approved by the adviser and by the
Medical Graduate Committee. The topic should be within the field of the
major, and the thesis should represent approximately half of a year's work
of the student. The thesis must be written in acceptable English. It must
show ability to work independently and give evidence of power of inde
pendent thought both in perceiving problems and in making satisfactory
progress toward their solution. Familiarity with the bibliography of the
special field and correct citation of authorities are expected.

The Master's thesis must be typewritten in quadruplicate, two copies
on a special form of linen stock, the other two as carbon copies. Samples
of the paper required should be examined in the dean's office. The four
copies of the thesis must be filed in the dean's office not later than six weeks
before graduation. The thesis will be examined by a committee appointed
by the dean on recommendation of the Medical Graduate Committee.
Unanimous approval by the thesis committee is necessary for the acceptance
of the thesis. If the thesis is accepted, the candidate must deposit with the
registrar, at least one week before commencement, the sum of $1.50 for
binding two copies of the thesis, which wiII be cataloged and deposited in
the University Library.

For the Doctor's degree, a more elaborate thesis is required. The
subject is to be stated in the written department recommendation, which
precedes the preliminary examination at the end of the second year. The
accumulation of material for the thesis should be started much earlier.
The thesis must give evidence of originality and power of independent in
vestigation. I t must embody results of research forming a real contri·
bution to knowledge and ml1st exhibit a mastery of the literature of the
subject and a familiarity of the sources of knowledge. The matter must
be presented with a fair degree of literary skill.

The thesis must be typewritten in quadruplicate, to facilitate reading by
the thesis committee. The four copies must be filed in the dean's office
not later than four weeks before graduation. The dean will appoint a thesis
committee with the student's adviser as chairman. Unanimous approval by
this committee will be necessary for the acceptance of the thesis. If the
thesis is accepted, the candidate must deposit with the registrar, not later
than one week before commencement, a bond for $100 to cover the costs
of printing as laid down in the regulations adopted June 12, 1922. A copy
of these regulations will be furnished on request. One carbon copy is to
be bClUnd in black cover for permanent filing in the Graduate School office.

13. Final written examination. In addition to the usual course exam
inations in all subjects where such are given, the candidate for the Master's
degree must pass a final written examination in the field of the major.
(No special final examination is required in the minor.) The final written
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examination will be held not later than two weeks before commencement.
It is given by the members of the graduate faculty in the major department,
the adviser acting as chairman. This examination shall cover all the work
done in the major, and may include any work fundamental thereto,

For the Doctor's degree, a final written examination in the major
subject is similarly given after the thesis is presented and at least two
weeks before commencement.

14. Final oral examination. If all other requirements for the degree
have been met, including the final written examination and the acceptance
of the thesis, the final oral examination will be held not less than two weeks
before commencemeJlt. All final examinations for the higher degrees in
medicine will include questions on the history of medicine with special
reference to the candidate's major field.

For the Master's degree the final oral examination will cover the work
offered for the degree, and may include other work fundamental thereto,
and shall not exceed two hours. At the close of the examination, the com
mittee will vote upon the candidate, taking into account all of his work.
A majority vote is required for approvaL

For the Doctor's degree the final oral examination shall cover the
special field of knowledge represented by the major work, including the
thesis problem, and shall not exceed three hours. Cpon completion of the
examination, a formal vote of the committee shall be taken and an affirma
tive vote of at least two thirds of the members shall be necessary for
recommendation of the candidate for the degree.

15. Recommendation by the faculty. The dean will report to the gradu
ate faculty the names of those who have completed the requirements for
the 1Iaster's and Doctor's degrees, and those duly approved will be recom
mended by the faculty to the Board of Regents of the university. Cnless
excused by the dean of the Graduate School and the president of the Uni
versity, all candidates are required to be present at commencement when

the degrees are con ferred,
A tabular summary of requirements for the Master's degree follows:

I

I

~

\VORK U~DER THE DIRECTIOK OF DATE

]I;ovemher 15.
Before close of second

quarter.
Beg-inning of third quarter.
Four weeks before gradua

tion.
Defore admission to final

oral examination.
I\ot later than two weeks

before commencement and
hefore final oral.

1'\ot later than two weeks
hefore commencement.

On entrance.

committee, in
the thesis com·

at the usual time.)

~lajor department members
of the graduate faculty"

Thesis committee

Ad viser and dean of the
Graduate School .

Aflviser <1111\ group committee
Ad viser and language de-

partment .
Executive committee .
Dean of the Graduate School

minor

. . . . . . . . . . . . . . . . One week he fore commence
ment.

(For the Master's degree in clinical subjects, the dates refer to the last year.)

Final oral examination on Appointed
all work , eluding

rnittee
(Course examinations as required

Fee for binding thesis .... Registrar

Final written examination
in major .

Examination of thesis ....

Program, major and

Appro,-al of thesis subject
Language requirement ....

Approval of candidacy ".
Filing of thesis .
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See tabular summary of requirements for the Doctor's degree below.
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WORK

FIRST YEAR

Major .
Minor .

SECOND YEAR

Tentative program of en
tire second and third
year's work .

Major, including thesis ..
Minor .

Language .

Recommendation .
Preliminary examination

THIRD YEAR

Major, including thesis ..

Filing of thesis .

Approval of thesis .

Final written examina-
tion in major

Final oral examination ..

Bond for publication of
thesis .

UXDER THE DIRECTION OF

Adviser and dean of Grad-
uate School .

Adviser, Medical Graduate
Committee and dean of
Graduate School

As for tentative program ..
Adviser and minor depart-

ment .
Adviser and language ue-

partment .
1\lajor department
Special committee .

Adviser, Medical Graduate
Committee, and dean of
Graduate School , ..

Dean .

Thesis committee

I\Iajor department members
of the graduate faculty

Special committee includ
ing thesis committee and
other members appointed
hy dean of Graduate
School .

Registrar .

D ..\TE

Before beginning work of
second year.

Before admission to pre~

liminary examination.

At least 7 months before
degree is to he conferred.

Four weeks before gradua
tion.

Before admission to final
oral examination.

Two weeks before com~

mencement and before
final oral examination.

J\1"ot later than two weeks
before commencement.

N at later than one week
before commencement.
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DESCRIPTIO);' OF COURSES

The various divisions are grouped under the fonowing departments:

1. Anatomy (including histology and embryology).
2. Bacteriology and Immunology.
3. Biophysics.
4. Medicine (including Divisions of General Medicine, Dermatology

and Syphilology, Nervous and Mental Diseases, and Neurology).
S. Obstetrics and Gynecology.
6. Ophthalmology, Otology, Rhinology, and Laryngology,
7. Pathology.
8. Pediatrics.
9. Pharmaceutical Chemistry,

10. Pharmacology and Therapeutics,
II. Physiology and Physiologic Chemistry.
12. Preventive Medicine and Public Health.
13. Radiology.
14. Surgery (including Divisions of General Surgery, Neurosurgery,

Orthopedic Surgery, Urology, Proctology, Anesthesia, and Den
tal Surgery).

In each department the work is described in two separate groups:
A-that given in the Medical School, and B-that given in the Mayo Foun
dation. All courses are numbered for purposes of registration. The
courses given in the Mayo Foundation are given the special prefix M.
The suffixed f, w, s, and su indicate fall, winter, spring, and summer
quarters, respectively. The hyphcn denotes courses continuous through
the quarters indicated. Suffixed letters separated by commas indicate the
repetition of the course in the corresponding quarters. The courses num
bered between 100 and 200 are less advanced in character, and in some
cases are open as electives to properly qualified undergraduates. The
courses above 200 are primarily graduate in character, of the more ad
vanced or research type.

ANATOMY

A. COURSES OFFERED AT THE MEDICAL SCHOOL

Professors Clarence M. Jackson, M.S., M.D., LL.D., (Head), Edward
A, Boyden, Ph.D., Hal Downey, Ph.D., Andrew T. Rasmussen, Ph.D"
Richard E, Scammon, Ph.D., Assistant Professors Edith Boyd, B.A.,
:M.D., Shirley P. Miller, Ph.D.

The Institute of Anatomy offers excellent facilities to students who
wish to take advanced work or to pursue investigations in anatomy.

The prerequisite work for all students who desire a major or minor
in the Department of Anatomy includes general zoology, 6 semester hours,
and advanced zo:)logy or elementary courses in anatomy (including his
tology, embryology, and neurology), 6 semester hours. In addition, each
student who desires a major in anatomy must have had the elementary
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courses in that branch of anatomy in which he desires to specialize-gross
anatomy, histology, embryology, or neurology. Students majoring in clinical
subjects who desire a minor in anatomy must have had the courses in
anatomy usually required of medical students (including Courses 103, 107,
and 111). A reading knowledge of either French or German is required
of students who desire a major in anatomy for the Master's degree, and
a reading knowledge of both French and German is required of those
who are candidates for the Doctor's degree.

Courses for Uudergraduate and Graduate Students

1035,su. Human Histology. A microscopic study of the various tissues and
organs. Prerequisite: Anatomy 5-6, or equivalent. 9 credits. Dr.
Rasmussen.

107s. Human Embryology. The development of the human body. Pre
requisite: Anatomy 5-6. or equivalent. 6 credits. Dr. Boyden.

ll1s,su. Human Keurology. A study of the gross and microscopic
ture of the central nervous system and sense organs of man.
requisites: Anatomy 103 and 107, or Zoology 26w. 6 credits.
Rasmussen.

115w. History of Anatomy. Prerequisite: Anatomy 5-6. 2 credits. Dr.
Miller.

129f-130w. Topographic Anatomy. Based upon a study of cross sec-
tions of the human body. Lectures and laboratory work. Prerequi
site: Anatomy 5-6-7. 2 credits (or more) each quarter. Dr. Jackson.

134f,w. Anatomy of the Ne\V-Born. A detailed laboratory study of the
anatomy of the new-born. Fourth. fifth, or sixth year medical, or
graduate students. Prerequisite: Anatomy 5-6. or equivalent. 3 credits
each quarter. Dr. Boyden.

149w. Experimental Neurology. A study of the morphology of the central
nervous system by experimental methods. Prerequisite: Anatomy Ill.
3 credits (or more). Dr. Rasmussen.

150f,w. Seminar in Keurology. Largely conferences upon assigned reading.
Prerequisite: Anatomy 111. Hours and credits to be arranged. Dr.
Rasmussen.

153f-154w-155s-156su. Advanced Anatomy. Individual topics for advanced
work in gross anatomy, histology, embryology, or neurology will be
assigned to students who have completed the elementary courses in the
corresponding subjects. Special courses are arranged for clinical gradu
ate students. Dr. Jackson, Dr. Downey. Dr. Rasmussen, Dr. Shirley
Miller.

157s. Developmental Anatomy of the Head. Prerequisite: Anatomy 107.
3 credits. Dr. Boyden.

158s. Special Histology and Neurology of the Head Region. Prerequisites:
Anatomy 103 and 111. 3 credits. Dr. Rasmussen.

160f-161w-162s-163su. Seminar in Human Growth. A study with graphic
analysis of data on physical development of children of school age.
Prerequisite: Course 134, or equivalent. Hours and credits to be
arranged. Dr. Boyd.
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165f-166w. Hematology. Normal and pathologic morphology of the blood
and blood-forming organs, with special emphasis on the study of the
blood from the standpoint of diagnosis and prognosis. 3 credits each
quarter. Dr. Downey.

Courses Primarily for Graduate Students

20lf-202w-203s-204su. Research in Anatomy. Qualified students may under
take the investigation of problems in anatomy, including histology,
embryology, and neurology. Special facilities are offered to graduate
students in the clinical departments for work upon problems in applied
anatomy. Dr. Jackson, Dr. Boyden, Dr. Downey, Dr. Rasmussen,
Dr. Scammon.

205f -206w-207s. Anatomical Seminar. Reviews of the current literature
and discussion of research work being carried on in the department.
Reading knowledge of French and German required. 1 credit. Dr.
Jackson.

BACTERIOLOGY AND IMMUNOLOGY

A. COURSES OFFERED AT THE MEDICAL SCHOOL

Professors Winford P. Larson, M.D., Robert G. Green, M.D., M.A.,
Arthur T. Henrici, M.D.; Associate Professor H. Orin Halvorson,
Ch.E., Ph.D.; Instructor Charles E. Skinner, Ph.D.

Courses 'for Undergraduate and Graduate Students

IOls,su. Special Bacteriology for Medical Students. The study of patho
genic bacteria, especially in relation to definite diseases; bacteriological
methods in clinical diagnosis; principles of infection and immunity,
with practical application of serum reactions. Fourth year medical
students and others. Prerequisite: general bacteriology. 66 hours;
4 credits. Dr. Larson and assistants.

114s,su. Molds, Yeasts, and Actinomycetes. Study of the morphology, cul
tivation, and classification of actinomycetes, yeasts, and molds. Study
of the mycoses. Prerequisite: general bacteriology. 66 hours; 4 credits.
Dr. Henriei.

116w. Course in Immunity. Laws of hemolysis. Quantitative relation
ships between antigen and antibody. Wasserman reaction. Opsonins.
Vaccines. Precipitin reaction. Blood grouping. Abderhalden reaction.
Anaphylaxis. Fifth and sixth year medical students. Limited to ten
students. 66 hours; 3 credits. Dr. Larson.

117s. Pathogenic Protozoa. Study of parasitic Protozoa in man, including
spirochaets, their morphology and life history; intermediate hosts as
agents in the spread of disease; cultural methods. Prerequisites: gen
eral and special bacteriology, Zoology 144. 66 hours; 3 credits. Dr.
Larson.

119w. Bacteriological Chemistry. The physical chemistry of bacterial cells.
Inorganic and organic constituents. Toxins. Bacteriolysants. Stability
of bacterial suspensions. Chemistry of immune reactions. Prerequi-
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sites: general and special bacteriology, Physiology 100, 101, or Agri
cultural Biochemistry 111, 112. Lecture 22 hours; 2 credits. May be
taken with Bacteriology 150w. Dr. Green.

121w. Industrial Bacteriology. The physiology of micro-organisms with
particular reference to the metabolism of carbohydrates, proteins, and
fats, and its bearing 011 the industrial fermentations. Prerequisite: Bac
teriology 41. TThS, 1. 3 credits. Dr. Halvorson.

122s. Industrial Bacteriology (continued). Bacteriology of foods, water,
and sewage, including a study of the evaluation of bacteriological data.
Prerequisite: Bacteriology 41. TThS, 1. 3 credits. Dr. Halvorson.

COl/rses Primarily for Graduate Students

201£,w,s,su. Research in Bacteriology. Graduate students of the necessary
preliminary training may elect research, either as majors or minors, i.n
bacteriology. Hours and credits arranged. Dr. Larson, Dr. Green,
Dr. Henrici, Dr. Halvorson.

203f,w,s. Seminar in Bacteriology. One credit.
205s. Bacteriological Survey. A survey of original literature in bacteri

ology and related sciences. 3 credits. Dr. Larson, Dr. Green, Dr.
Henrici.

B. COURSES OFFERED IN THE MAYO FOUNDATION

Professocs Edward C. Rosenow, M.D., Arthur H. Sanford, M.A., M.D.;
Associate Professor Thomas Byrd Magath, M.D., Ph.D.; Assistant
Professor Luther Thompson. Ph.D.

Opportunities for the graduate study of bacteriology and immunology
are in connection with routine clinical examinations and in special research.
They are open to graduates in medicine or holders of Master's degrees who
have had work both in bacteriology and pathology equivalent to that given
in the medical course in the University.

M251£,w,s,su. Clinical Bacteriology and Parasitology. Making and exam
ination of cultures. Preparation and administration of autogenous
vaccines. \Vasserman tests; special laboratory methods in clinical bac
teriology or parasitology. Research in bacteriology and parasitology.
Dr. Sanford, Dr. Magath, Dr. Thompson.

M252f,w,s.su. Experimental Bacteriology. Research in the bacteriology of
normal and diseased tissues, the blood, secretions and exudates. Ex
perimental inoculation of animals and immunological studies. So far
as possible work limited to study of pathogenesis and to development
of specific methods of prevention and treatment of various diseases
presumably of infective origin. Dr. Rosenow.

In addition to the above, students majoring in bacteriology and im
munology may take work in experimental physiology or physiologic chem
istry. For details, see these departments.
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BIOPHYSICS
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A. COURSES OFFERED AT THE i\IEDICAL SCHOOL AND IX
THE DEPARTMENT OF PHYSICS

Professor Henry A. Erikson, Ph.D.; Associate Professor Karl \V. Sten-

strom, Ph.D.

148w. Radioactivity. Dr. Erikson.
ISO£. Conduction through Gases. Dr. Erikson.
1S2s. X-Rays. Dr. Erikson.

Other courses listed under Physics may be considered for credit 111

biophysics.

104w. Roentgen and Radium Therapy. (See Radiology 104.)
lOS£. Roentgen Rays, Light, and Radium. (See Physiology lOS.)
106s. Physical Therapy. (See Radiology 106.)
170f,w,s,su. Problems in Biophysics. Investigations of the effects of roent

gen, radium, cathode, visible, and ultra-violet radiation, may be under
taken. Instruments are available for spectrophotometric work in the
visible and ultra-violet regions for temperature measurements by means
of thermocouples, and to a certain extent for electrical measurements.
Hours and credits arranged. Dr. Stenstrom.

Courses Primaril)' for Graduate Students

204f,w,s. Research in Biophysics. Students who want to carry out more
extensive and independent investigations should register for this course
instead of for Course 170. Dr. Stenstrom, Mr. Nurnberger.

RESEARCH

B. COURSES OFFERED IN THE MAYO FOUNDATION

Professor Charles Sheard, Ph.D.; Assistant Professor Edward ]. Baldes,

Ph.D.
Opportunities are offered for graduate work of a research character

in biophysics in the 'Mayo Foundation. These researches have to do chiefly
with physical and physicochemical measurements on the structure and func

tion of cells and tissues.
Research work suitable for theses for the degree of doctor of phil

osophy is offered to a limited number of well-prepared fellows majoring in
biophysics. In general, the Master's degree or its equivalent is a pre
requisite for admission to these advanced research courses.

In addition, there are numerous problems suitable for a minor for
fellows who are majoring in other departments of surgical, clinical, and

experimental work.

M2S3f,w,s,su. Special Researches in Biophysics. Dr. Sheard, Dr. Baldes.

In addition to the above, students in biophysics may do research work
in physiology in the foundation and at the Medical School, and in biology
in the University at Minneapolis. For details, see these departments.

,
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BIOMETRY (Medical Statistics)

For staff and courses offered, see pages 53 and 54.

MEDICAL SOCIAL WORK

19

For staff and courses of study offered, see the general Graduate School
bulletin, Department of Sociology.

MEDICINE

(Including Divisions of General Medicine, Dermatology and Syphilology,
Nervous and Mental Diseases, and Neurology)

The graduate work in the Department of Medicine is designed to offer
opportunities for gifted men and women to prepare themselves for the
practice of internal medicine or any of its subdivisions as a specialty. It
also aims to guide its fellows in research in these fields and to give them
a start in university teaching. Prospective fellows who have had no special
work in addition to that of the ordinary undergraduate courses will profit
greatly from some special work. \Nhile work in anyone of the funda
mental subjects might be of value, physiology, biochemistry, bacteriology,
and pathology at the present are of the greatest importance. Work in any
of these subjects might be further continued during the work in medicine
to meet the requirements for a minor subject. Such work may also be done
in pharmacology. For fellows specializing in nervous and mental diseases
work in anatomy or psychology might be of special value as a minor.
Work can also be arranged in the Department of Ophthalmology and Oto
Laryngology for fellows working in nervous and mental diseases, thus giv
ing special opportunity to study lesions of the eye occurring in systemic
disorders.

GENERAL l\IEDICL'\E

A. COURSES OFFERED AT THE MEDICAL SCHOOL

Professors George E. Fahr, B.S., 11.D., Henry E. Michelson, B.Sc., M.D.,
]. Arthur Myers, M.D., Ph.D.. Henry L. Ulrich, B.S., M.D., F.A.C.S.,
S. Marx \V"hite, B.S., M.D., F.A.C.P.; Associate Professors Moses
Barron, B.S., M.D., Ernest T. F. Richards, M.D., C.M.

For graduate work in internal medicine the University Hospital (offi
cially, the :Minnesota General Hospital) and the Minneapolis General Hos
pital afford a wide range of clinical material both in the wards and in the
out-patient departments. For research work there are opportunities at the
University Hospital in its laboratories for biochemistry, cardiography, basal
metabolism, and experimental medicine. Similar opportunities may be made
available at the Minneapolis General Hospital.

Anatomy, physiology, biochemistry, pathology, bacteriology, immunol
ogy, and pharmacology have their laboratories and teaching centers on
the campus and the pursuit of a minor subject to the extent required by
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the Graduate School may be carried on alongside of, and in intimate rela
tion to, the more definitely clinical studies. The large autopsy service of
the Department of Pathology gives experience in this field and provides
control of clinical diagnosis.

The more intensive clinical studies of the fellow are carried on in one
or both of the hospitals mentioned and the out-patient departments are
utilized to the degree necessary for training of the fellow in the type of
work to be met with later in practice.

During a longer or shorter period of his fellowship the fellow will
act as assistant resident physician or as resident physician in one of the
hospitals. In this position he has to assume greater responsibilities in the
care of the patients than during the interneship.

It is required that a certain amount of time be given by the feUow to ~

teaching. 1
Besides the clinical work a fellowship also includes research work

toward the fulfillment of the requirements for an acceptable thesis. This
work may be purely clinical, but more preferably, a combined clinical and
laboratory study.

The courses listed below are described in the broadest outlines for
purposes of recording the character of the work done. No hard and fast
program is contemplated, the individual capabilities, needs, and purposes
of the fellow being given particular attention.

para
study
these

of dental and
Experimental

bacteria from

Courses Primarily for Graduate Students

20lf,w,s,su. Clinical Medicine. Study of general diagnosis and methods of
investigation and of the recording of clinical data. Emphasis placed
on methods of treatment. Dr. Fahr, Dr. Ulrich, Dr. Barron, Dr.
Richards.

202f,w,s,su. Diseases of Cardiovascular Apparatus. Special study of dis
eases of the heart and blood vessels, including technique and applica
tion of the polygraphs, electrocardiograph, and interpretation of out
lines of the heart and great vessels obtained by means of radiograms
and orthodiagram. Minneapolis General Hospital and University Dis
pensary. Dr. Fahr.

203f,w,s,su. Research III Medicine. University Hospital. Dr. Ulrich,
Dr. White.

204f,w,s,su. Problems in Medicine. Specific problems in diagnosis and
treatment, including problems in immunology viewed from the clinical
standpoint. Minneapolis General Hospital. Dr. Fahr, Dr. Barron.

205f,w,s,su. Tuberculosis. Opportunities in the study of problems relating
to tuberculosis are offered. Co-operation between the Medical School
and tuberculosis sanatoria is close, and problems may be studied, both
the clinical and laboratory sides. An out-patient department is also
available. Dr. Myers.

206f,w,s,su. Research in Mouth Infections. A study
dental infections are related to systemic diseases.
to determine the lesion produced in animals by
sources. Dr. Hartzell.

209f,w,s,su. Neurologic Research. Dr. Hamil~on, Dr. McKinley.
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B. COURSES OFFERED IN THE MAYO FOUNDATlON

Professors Russell M. Wilder, M.D., Ph.D., Henry S. Plummer, M.D.;
Associate Professors Walter C. Alvarez, M.D., \Valter M. Boothby,
M.D., M.A., George E. Brown, M.D., George B. Eusterman, M.D.,
Herbert Z. Giffin, B.S., M.D., Norman M. Keith, B.A., M.D., Willis
S. Lemon, M.D., Archibald H. Logan, M.D., William A. Plummer,
M.D., Porter P. Vinson, M.D., M.A., Frederick A. WilJius, M.D.,
M.S. in Med.; Assistant Professors Edwin G. Bannick, B.S., M.D.,
]. Arnold Bargen, M.D., 1v1.S. in Med., Arlie R. Barnes, M.D., M.A.,
M.S. in Med., David M. Berkman, M.D., M.S. in Med., Philip W.
Brown, B.A., M.D., M.S. in Med., Harry M. Conner, M.D., Fred W.
Gaarde, B.S., M.D., Samuel F. Haines, M.D., M.S. in Med., Dorr F.
Hallenbeck, M.D., Howard R. Hartman, B.S., M.D., Philip S. Hench,
B.A., M.D., M.S. in Med., Herman ]. Moersch, l1.D., M.S. in Med..
Lee W. Pollock, B.S., M.D., Andrew B. Rivers, M.D., M.S. in Med.,
Albert M. Snell, M.D., M.S. in Med., Leda ]. Stacy, M.D.; Instructors
Edgar V. Allen, M.D., M.A., M.S. in Med., Nelson W. Barker, B.A.,
M.D., M.S. in Med., John M. Berkman, M.D., M.S. in Med., Melvin W.
Binger. M.D., M.A.. Alex E. Brown. B.S.. M.D.. M.S. in Med.,
Mandred \\7. Comfort, B.A., M.D., M.S. in Neur., Austin C. Davis,
B.A., M.D., Della G. Drips, M.D., M.S., Harold C. Habein, B.A., M.D.,
Frank]. Heck, M.D.. M.S., Bayard T. Horton, M.D., M.S. in Med.,
Edwin ]. Kepler, M.D., M.S. in Med., H. Ross Magee, B.A., M.D.,
Duncan M. Masson, M.B., Charles K. Maytum, M.D., Monte C. Piper,
M.D., Louis E. Prickman. M.D., M.S. in Med., Charles H. Watkins,
M.D., Ph.D., James F. Weir, B.A., M.D., M.S. in Med., Harry G.
Wood, M.D., C.M.

The clinical work in internal medicine in Rochester consists of diag
nostic work on the floor of the clinic or in one of the hospital medical
services, and includes history taking, physical examinations, the recom
mendation of patients for special examinations with correlation of the
results thereof, and the formation of independent judgments concerning
diagnoses and indications and recommendations for medical and surgical
treatment. all under the immediate direction of the head of the section and
his associate or first assistant.

Each service consists of six days each week for six months except as
noted. in a clinical section. There are sixteen general diagnostic sections
in which the fellow may work in the clinic and twelve medical hospital
services. Each of the general diagnostic sections is general in the sense
that any patient may be referred to anyone of them. Many of them how
ever are special in that they have fields of intensive interest as follows:
Drs. H. S. and W. A. Plummer, Diseases of the Thyroid: Dr. \Vilder,
Metabolic Diseases; Dr. Berkman, Dr. Hallenbeck, Acute Abdominal Dis
eases; Dr. Logan, Intestinal Diseases; Dr. Gaarde, Allergic Diseases;
Dr. Lemon, Diseases of the Chest; Dr. Vinson, Bronchoscopy and Esoph
agoscopy; Dr. Giffin, Diseases of the Blood; Dr. G. E. Brown, Vascular
Diseases; Dr. \Villius, Diseases of the Heart; Dr. Keith. Diseases of the
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Kidneys; Dr. Eusterman, Dr. Snell, Dr. Alvarez, Gastrohepatic Diseases;
Dr. Mussey, Dr. Stacy, Gynecologic Diseases.

The satisfactory completion of at least four services of six months
each in these sections is required for recommendation for an advanced
degree. When he is sufficiently competent in clinical work the fellow may
be appointed to a first assistantship in the Mayo Clinic for a period of
one year.

The Medical Department is furnished amply with about four to five
hundred medical beds.

Medical graduates lacking in autopsy experience may take a service of
six months or more in the Section of Pathologic Anatomy. Such a service
gives good experience in autopsy technique and diagnosis.

In graduate work in medicine the didactic lecture plays but a minor
role. In the diagnostic clinic and hospitals much of the teaching is done
through seminars, through ward rounds, and by contact between the pro
fessor and the fellow in the handling of the patients, or in the carrying
out of laboratory procedures. In both clinical and hospital sections the
fellow enters the section as an assistant and assists in the actual work of
these sections under the supervision of the head of the section and his
associates.

Seminars are conducted in each section. In the clinical seminars cases
of unusual interest are discussed and presented. In the hospital services
additional seminars are conducted on special phases of medicine, on labora
tory methods, on current medical literature, and pathologic conferences
are conducted in cases coming to operation and necropsy. In these sem
inars the fel10ws themselves play an active role in presenting to the group
cases or subjects which have been assigned to them by their chiefs.

In the laboratories fel10ws are given every opportunity to work out
for themselves the problems of their choice or to participate in investiga
tions being carried out by members of the staff.

As soon as he becomes oriented, each fel10w is expected to find time,
in addition to his clinical work, to begin and carry forward persistently
some piece of research. While this may be purely clinical, in most inr
stances it will be found to have relationships requiring detailed study in
physiology, physiologic chemistry. pathology, or bacteriology.

Tho the minimum time required for recommendation for the degree
of master of science for work done in these fields is three years, it may
be found that considerably more time is desirable.

M2S4f-w,w-s,s-su,su-f. General Medical and Surgical Diagnosis. Research.
Seminar. Dr. Wilder, Dr. Mussey, Dr. H. S. Plummer, Dr. Alvarez,
Dr. G. E. Brown, Dr. Eusterman, Dr. Giffin, Dr. Keith, Dr. Lemon,
Dr. Logan, Dr. VV. A. Plummer, Dr. Wil1ius, Dr. D. M. Berkman,
Dr. Gaarde, Dr. Haines, Dr. Hallenbeck, Dr. Hench, Dr. Pollock,
Dr. Snell, Dr. Stacy, and associates.

M2SSf,w,s,su. Medical Hospital Residence. Research. Seminar. Dr.
vVilder, Dr. H. S. Plummer, Dr. Alvarez, Dr. G. E. Brown. Dr. Eus
terman, Dr. Giffin, Dr. Keith, Dr. Lemon, Dr. Logan, Dr. \V. A.
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Plummer, Dr. \V"illius, Dr. D. M. Berkman, Dr. Gaarde, Dr. Haines,
Dr. Hallenbeck, Dr. Hench, Dr. Pollock, Dr. Snell, Dr. Stacy, and
associates.

M264f-w,w-s,s-su,su-f. Necropsy Service. (See Department of Pathology.)

In addition to the above, students majoring in internal medicine may
take work in biochemistry, biophysics, experimental physiology, Roentgen
diagnosis, ophthalmology, neurology, dermatology, psychiatry, Roentgen
therapy or radium therapy. For details, see these departments.

DERMATOLOGY AND SYPHILOLOGY

B. COURSES OFFERED IN THE MAYO FOUXDATION

Professor Paul A. O'Leary, M.D.; Assistant Professor Hamilton Mont
gomery, M.D., M.S. in Derm.; Instructor Louis A. Brunsting, M.D.,
M.S. in Derm.

The Department of Dermatology of the Mayo Foundation offers ex
cellent opportunities for the study of clinical dermatology and syphilology
in patients in the Mayo Clinic.

The department has special laboratories adapted to the prosecution of
research problems and the general lalx,ratories of the clinic and foundation
are likewise available for this purpose. A dermato-histopathologic labora
tory with a large collection of material is a part of the department's equip
ment.

MI5lf,w,s,su. Hospital Residence. Care of hospitalized patients. Seminar.
Dr. O'Leary, Dr. Montgomery, Dr. Brunsting.

M256f.w,s,su. Histopathology of the Skin. Laboratory and lectures. Dr.
Montgomery.

M257f,w,s,su. Diagnosis with special reference to dermatology and syphilol
ogy. Seminar. Dr. O'Leary, Dr. Montgomery, Dr. Brunsting.

In addition to the above, students majoring in dermatology and syphi
lology may take work in biophysics, physiologic chemistry, experimental
phys:ology, Roentgen therapy or radium therapy. For details, see these
departments.

NERVOUS AND :-IE;\iTAL DISEASES

For students specializing in nervous and mental diseases, minors in
anatomy, physiology, and psychology are especially valuable, and for those
desiring it work could be arranged in the Department of Ophthalmology
and Oto-Laryngology, giving a special opportunity to study lesions of the
eye occurring in systemic disorders.

A. COURSES OFFERED AT THE lIIEDICAL SCHOOL

Professors Arthur S. Hamilton, B.S., M.D., Ernest 1L Hammes, M.D.,
]. Charnley McKinley, M.D., Ph.D. in Neurology.

For fellows in general medicine opportunity is given for the study of
clinical neurology in the hospital and in the Out-Patient Department.
For fellows specializing in nervous and mental diseases there are excellent
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facilities for the study of the anatomy, physiology, and pathology of the
nervous system. In addition to the work in the University Hospital and
Out-Patient Department the student has access to the Minneapolis General
Hospital, the St. Paul City and County Hospital, and to the laboratories
of the Department of Psychology of the University, as well as to the Child
Guidance Clinic established in Minneapolis.

The close relation between the Division of Nervous and Mental Dis
eases and the Department of Eye, Ear, Nose, and Throat gives an oppor
tunity for study under trained specialists of the special senses in their
relation to diseases of the nervous system.

The clinics in general medicine are freely open to the student.

207f,w,s,su. Pathology of the Nervous System. The preparation of gross
and microscopic material from diseased nervous tissues; the relations
existing between pathologic lesions, signs, and symptoms; the chief
neuron systems and principles underlying their degeneration. Dr.
McKinley.

208f,w,s,su. Clinical Neurology. Advanced diagnosis of nervous diseases;
practical experience in diagnostic procedures employed in the study of
diseases of the nervous system. Dr. Hamilton, Dr. Hammes, Dr.
McKinley.

209f,w,s,su. Neurologic Research. Dr. McKinley.

NEUROLOGY

B. COURSES OFFERED IN THE MAYO FOCNDATIOK

Professors Walter D. Shelden, B.S., M.D., Henry W. \Voltmann, M.D.,
Ph.D. in Neurology; Assistant Professors Frederick P. Moersch, B.S.,
M.D., Harry Lee Parker, B.A., M.B., M.S. in Neurology.

A practical clinical course for fellows in neurology is conducted. Be
sides clinical work this includes a daily conference on cases of special
diagnostic importance, a weekly conference for the review of current
neurologic literature, and a weekly clinical pathological conference for the
study of autopsy material. For fellows majoring in neurology special work
in neuropathology is offered. Considerable opportunity for psychiatry is
offered and weekly visits are made to the Rochester State Hospital for the
Insane.

This department is closely associated with the departments of the eye,
ear, nose, and throat, and with various laboratories for the study of neu
rology as a specialty and its relationship to general medicine.

158s. Anatomy. Special Histology and Neurology of the Head Region.
Dr. Rasmussen. (See courses offered at the Medical School.)

M152f,w,s,su. Special Psychiatry at the Rochester State Hospital for the
- Insane. Residence. Dr. Shelden, Dr. Woltmann, Dr. Moersch.

M258f,w,s,su. Neuropathology. Open to fellows who are majoring in neu
rology and who have had adequate preparation in general pathology.
Dr. Kernohan.

..
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M259f-w,W-s,s-su,su-f. Diagnosis in Neurology and Psychiatry. Research.
Seminar. Dr. Shelden, Dr. Woltmann, Dr. Moersch, Dr. Parker.

M260f,w,s,su. Neurologic Hospital Residence. Research. Seminar. Dr.
Shelden, Dr. Woltmann, Dr. Moersch.

In addition to the above, students majoring in neurology may take work
in experimental physiology, necropsy service, or neuro-ophthalmology. For
details, see these departments.

OBSTETRICS AND GYNECOLOGY

A. COURSES OFFERED AT THE MEDICAL SCHOOL

Professor Jennings c. Litzenberg, B.Sc., M.D., F.A.C.S., Chief; Associate
Professor John L. Rothrock, M.D., M.A., F.A.C.S.; Assistant Pro
fessors Lee W. Barry, M.D., Ph.D., F.A.C.S., John A. Urner, B.S.,
M.D., Ph.D.

Of the courses in other departments open to graduate medical students,
the following are especially recommended for those desiring to specialize
in obstetrics and gynecology.

Anatomy 133f, and 134f,s,su. Fetal Anatomy. Dissection of fetus and
new-born.

Anatomy 137f,w,s. Implantation and Placentation.
Anatomy 153f-154w-155s-156su. Advanced Anatomy. Gross and histo-

logical, of the female generative organs and abdomen.
Pathology 118s. Gynecological Pathology.
Pharmacology 104, 109a,b. Experimental Pharmacology.
Physiology 153f,w,s,su. Advanced Physiologic Chemistry.

Other courses in fundamental or clinical subjects may be elected.
The following graduate courses are offered in the Department of

Obstetrics and Gynecology (at Minneapolis) :

12lf-122w-123s-124su. Clinical Obstetrics and Gynecology. A course III

diagnosis and treatment, with special study of selected cases. Clinic
in the Out-Patient Department of the University Hospital, MWF,
throughout the year. Required of teaching fellows. Dr. Litzenberg
and staff.

125f,-126w-127s-128su. Clinical Obstetrics and Gynecology. Similar to
Course 111-114, but on TThS. Required of teaching fellows. Dr.
Litzenberg and staff.

Courses Primarily for Graduate Students

20lf-202w-203s-204su. Advanced Obstetrics and Gynecology. Includes ser
vice in the University Hospital or Minneapolis General Hospital, or
Ancker Hospital, St. Paul, affording ample opportunity for experi
ence in diagnosis, care, and treatment (operative and non-operative)
of patients. Special facilities are offered for study of problems and
cases of unusual interest. Required of first year fellows. Dr. Litzen
berg, Dr. Barry, Dr. Urner.
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205f-206w-207s-208su. Similar to Course 201-204, but more advanced, both
in clinical and research aspects of the subjects adapted to the increased
training and experience. Required of second year fellows. Dr. Litzen
berg, Dr. Barry, Dr. urner.

209f-21Ow-211s-212su. Similar to Courses 201-204 and 205-208 but more
advanced. Required of third year fellows. Dr. Litzenberg, Dr. Barry,

Dr. urner.
213f-214w-215s. Staff Conference Seminar. A conference, including the

fellows and graduate students. Presentation and discussion of original
work and reports upon the current literature in obstetrics and gyne
cology. Dr. Litzenberg, Dr. Urner.

216f-217w-218s-219su. Research. Clinical and laboratory research upon
problems in obstetrics and gynecology. Required of third year fellows,
who must complete a satisfactory thesis during the year. Elective for
second year fellows or other properly qualified graduate students. Dr.
Litzenberg, Dr. Barry, Dr. Crner.

B. COURSES OFFERED I:" THE MAYO FOC"DATION

Professor Robert D. :Mussey, M.D.; Assistant Professors Lawrence M.
Randall, M.D., M.S. in Obst. and Gyn., Leda ]. Stacy, M.D.

Limited opportunities for work in obstetrics are available with Dr.

Mussey.

M254f-w,w-s,s-su,su-f. General Medical and Surgical Diagnosis. Research.
Seminar. Dr. Mussey, Dr. Randall, Dr. Stacy, Dr. Drips. (See De

partment of Medicine.)
M261f-w,w-s,s-su,su-f. Clinical Obstetrics and Gynecology. Diagnosis and

treatment with special study of selected obstetric cases. Seminar. Dr.

Mussey, Dr. Randall.
M265f-w,w-s.s-su.su-f. Surgical and Fresh Tissue Pathology. (See De-

partment of Pathology.)
M275f,w.s,su. Operative Surgery. Dr. ~lasson, Dr. Counseller. (See De-

partment of Surgery.)

In addition to the above, students majoring in obstetrics and gynecology
may take work in experimental physiology, regional anesthesia, or radium
therapy. For details, see these departments.

OPHTHALMOLOGY, OTOLOGY, RHINOLOGY, AND
LARYNGOLOGY

The graduate courses in these subjects are designed to prepare selected
men for advanced work in the various lines, to prepare them for practice
in these specialties. and to develop research and productive work in these

subjects.
Of elective courses in other departments, the following are highly

desirable.
Physics of Light and Acoustics
Advanced Optics
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Advanced Anatomy of the Head and Neck
Topographic Anatomy of the Head and Neck
Developmental Anatomy of the Head
Advanced Histology and Neurology of the Eye, Ear, Nose, and Throat
Advanced Physiology of the Vision and Hearing
Physiologic Optics Seminar
Special Pathology of the Eye, Ear, Nose, and Throat
Immunity
Advanced Neuropathology

The Department of Ophthalmology and Oto-Laryngology in the Medi
cal School also offers a one-year course to properly qualified graduate
students, beginning with the fall quarter. This course is designed to give
graduate students training in the fundamentals (special anatomy, histology,
embryology, pathology, physiology of special senses, physiologic optics)
and clinical teaching in the Out-Patient Department in diagnosis and treat
ment. On the completion of this one-year course, students are urged to
continue their work as residents in special hospitals, or further graduate
clinical work in recognized institutions. Tuition fee for this course is
$75 per quarter for residents of Minnesota (or $100 for non-residents).

OPRTHAL11OLOGY

A. COURSES OFFERED AT THE MEDICAL SCHOOL

Professor Frank E. Burch, M.D., F.A.C.S., Head; Assistant Professors
Walter E. Camp, M.D., M.A., F.A.C.S., Erling W. Hansen, B.S.,
M.D., F.A.C.S., John S. Macnie, B.A.. M.D.; Instructors Paul D.
Berrisford, M.D., F.A.C.S., Hendrie W. Grant, M.D., M.S., F.A.C.S.,
Albert J. Herbolsheimer, M.D., M.S.. Charles Hymes, M.D., M.s.,
F.A.C.S., Charles W. Rucker, M.D., M.S.

Collrses for ('nder'<Jradlldte alld Gradllate St'lldeilts

100f. Rdraction. Lectures and demonstrations on the theory of refraction.
22 hours. Dr. Herbolsheimer, Dr. Hymes.

101£,w,s,su. Advanced Refraction. Practical work in the refraction clinics
at the University and \Vilder dispensaries. Dr. Herbolsheimer, Dr.
Hymes.

102f,w,s,su. Clinical Ophthalmology. Diagnosis and treatment of diseases
of the eye. Daily attendance at the dispensaries. 132 hours per
quarter. Dr. Burch. Dr. Camp, Dr. Hansen. Dr. Macnie, Dr. Hymes.

103f,w,s,su. Surgery of the Eye. Operative clinic in University Hospital.
32 hours per quarter. Daily service in the University Hospital. Re
quired of second year fellows who will serve as assistants in operative
and other clinical work. Dr. Burch. Dr. Camp, Dr. Hansen, Dr.
Macnie. Dr. Hymes.

104f. Ocular Muscles. 18 hours. Dr. Grant.
105w. Perimetry. 18 hours. Dr. Rucker.
106f. Operative Surgery of the Eye. Operations on the cadaver and animal

eyes. 18 hours. Dr. Burch.
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107w. Pathology of the Eye. Laboratory work with materials from fresh
and mounted specimens and demonstrations with the euscope. 22 hours.
Dr. Camp.

108f,w,s,su. Ophthalmoscopy. 22 hours. Dr. Rucker.
109s. Neuro-Ophthalmology. Lectures and demonstrations. 18 hours. Dr.

]. C. McKinley.
11Of. Seminar in Physiologic Optics. For graduate and medical students.

Prerequisites: Course 105 or equivalent. 22 hours. Dr. Lyon.
111w. Seminar in Physiology of the Senses. For graduate and medical

students. Prerequisite: Course 105 or equivalent. 11 hours; 1 credit.
Dr. Lyon.

OTOLOGY, RHINOLOGY. AND LARYNGOLOGY

A. COURSES OFFERED AT THE MEDICAL SCHOOL

Professor Horace Newhart, B.S., M.D., F.A.C.S., Director; Assistant
Professors Charles E. Connor, M.D., M.A., F.A.C.S., C. Alford Fjel
stad. M.D., M.S., Kenneth A. Phelps, M.D., F.A.C.S., Fred ]. Pratt,
M.D., F.A.C.S.; Instructors Lawrence R. Boies, M.D., M.A., Henry
P. Rosenberger, M.D.

Courses for 1'Ildcryraduote aud Graduale Studellts

120f,w,s,su. Clinical Otology. Diagnosis and treatment of diseases of the
ear. Daily attendance in the dispensaries. 132 hours per quarter. Dr.
Newhart, Dr. Fjelstad, Dr. Rosenberger.

121£,w,s,su. Clinical Rhinology and Laryngology. Diagnosis and treat
ment of diseases of the nose and throat. Daily attendance in the
dispensaries. 132 hours per quarter. Dr. Boies, Dr. Cherry, Dr. Good.

122f,w,s,su. Surgery of the Ear, Nose, and Throat. Operative clinic in the
University Hospital. 32 hours per quarter. Daily service in the Uni
versity Hospital. Required of second year fellows, who will serve as
assistants in operative and other clinical work. Dr. Newhart, Dr. Fjel
stad, Dr. Phelps, Dr. Rosenberger.

123w. Operative Surgery of the Temporal Bone. 22 hours. Dr. Newhart,
Dr. Rosenberger.

124w. Operative Surgery of the Nose and Throat. 22 hours. Dr. F. ].
Pratt.

125s. Roentgenology of the Head. (See Radiology 204). 10 hours. Dr.
Rigler.

126w. Functional Ear Tests. 11 hours. Dr. Newhart.
127w. Endoscopy. Lectures and demonstrations. 22 hours. Dr. Phelps.
128w. Pathology of the Ear, Nose, and Throat. 22 hours. Dr. Connor.
129s. Endocranial Complications of Ear Diseases. 10 hours. Dr. Newhart,

Dr. Rosenberger.
130s. Physiotherapy and Surgery of Malignant Diseases of the Ear, Nose,

and Throat. 6 hours. Dr. Peyton, Dr. Stenstrom, Dr. Boies.
131s. Plastic Surgery of the Nose, Mouth, and Throat. 6 hours. Dr.

Waldron.
132s. Conferences on Otological Subjects. Primarily for first year fel

lows. Hours arranged. Dr. Newhart, Dr. Fjelstad, Dr. Rosenberger.
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133f. Conferences on Rhinological Subjects. Dr. F. J. Pratt.
134f. Conferences on Laryngological Subjects. Dr. Boies.
135f. Diseases of the Labyrinth. 6 hours. Dr. Rosenberger.
136£. Ophthalmoscopic and Perimetric Findings in Endocranial Complica

tions. 4 hours. Dr. Rucker.
137s. Speech Pathology. 6 hours. Dr. Bryng Bryngelson.

B. COURSES OFFERED IN THE MAYO FOUNDATION

Professors VVilliam L. Benedict, M.D., Associate Professor \Valter 1.
Lillie, M.D., M.S. in Ophthalmology; Assistant Professors Avery D.
Prangen, B.S., M.D., Henry P. Wagener, M.D., :M.S. in Ophthalmology.

M153f,w,s,su. Clinical Ophthalmology. External diseases of the eye, oph
thalmoscopy, ophthalmic surgery. Dr. Benedict.

M154f,w,s,su. Refraction and Ophthalmic Myology. Theory of refraction,
retinoscopy, diagnosis of refractive errors of the eye, prescribing of
lenses, practical work on patients under supervision of instructor. Eye
movements, disturbances of motility of the eyes. Dr. Prangen.

M155f,w,s,su. Medical Ophthalmoscopy. Ophthalmology in relation to gen
eral diseases. Dr. Wagener.

M156f,w,s,su. Neuro-Ophthalmology. Ophthalmology in relation to diseases
of the nervous system. Physiology of the eye, psychology of vision,
functional eye disturbances. Dr. Lillie.

In addition to the above, students majoring in ophthalmology may take
work in biophysics, ophthalmic pathology or oto-Iaryngology and rhinology.
For details, see these departments.

OTo-LARYNGOLOGY AND RHINOLOGY

Il. COURSES OFFERED IN THE MAYO FOCNDATION

Professors Harold 1. Lillie, B.A., M.D., Gordon B. New, D.D.S., M.D.;
Associate Professors Fred A. Figi, M.D., Bert E. Hempstead, B.A.,
M.D.; Assistant Professors Carl M. Anderson, M.D., \V. Berkeley
Stark, M.B., M.S. in Oto-Laryngology and Rhinology; Instructor Fred
Z. Havens, B.S., M.D.

M157f,w,s,su. Diagnostic and Out-Paticnt Service. Diagnosis of neoplasms
of the nose, throat, mouth, and neck. Plastic surgery of face and
neck (pre-operative and postoperative treatment). Advanced laryngol
ogy as related to neurology and general medicine. Six months. Dr.
New, Dr. Figi, Dr. Havens.

M158f,w.s,su. Hospital Service. Hospital residence. Operative and other
treatment of tumors of the nose, throat, and mouth. Plastic surgery
of the face and neck (operative). Six months. Dr. New, Dr. Figi,
Dr. Havens.

M159f,w,s,su. Clinical Oto-Laryngology and Rhinology. Theory and prao
tice with differential diagnosis of diseases of the ear, nose, accessory
sinuses, pharynx, and larynx and their relations to general diagnosis.
Half time for approximately twenty-seven months. Dr. Lillie, Dr.
Hempstead, Dr. Anderson, Dr. Stark.
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MI60f,w,s,su. Pre-operative and Postoperative Care of Patients. Treat
ment of complications. Half time for nine months. Dr. Lillie, Dr.
Hempstead, Dr. Anderson, Dr. Stark.

MI6lf,w,s,su. Operative Oto-Laryngology and Rhinology. Hospital resi
del1Ce, second assistantship in operating service. Half time for nme
months. Dr. Lillie, Dr. Hempstead.

MI62f,w,s,su. Operative Oto-Laryngology and Rhinology. First assistant
ship in operative service. Half time for I1lne months. Dr. Lillie,
Dr. Hempstead, Dr. Anderson, Dr. Stark.

In addition to the above, fellows majoring in oto-laryngology and
rhinology may take work in biophysics, necropsy service, surgical pathology,
or ophthalmology. For details, see these departments.

PATHOLOGY

A. COURSES OFFERED AT THE MEDICAL SCHOOL

Professors Elexious T. Bell, B.S" M.D.; Benjamin J. Clawson, M.D.,
Ph.D., Owen H. \Vangensteen, M.D., Ph.D.; Associate Professors
James Shearer McCartney, Jr., B.A., M.D., John Franklin Noble, M.D.

Graduate students who desire to take their major work in pathology
must present credits for the eqnivalent of the first two years' work of the
Medical School of this University. They must also have a reading knowl
edge of German.

Courses for L'lldergraduate alld Graduate Studellts

104f,w,s,su. Autopsies. The average number of post-mortems available is
about 150 per month or about 1,800 per year. Graduate students take
part in post-mortems, prepare post-mortem records, and make micro
scopic examination of various organs and tissues. The student may
attend as many post-mortems as his other work allows.

107f. Advanced Pathology. Diagnosis of tumors. MWF, 4 :00 to 5 :00.
107aw. Advanced Pathology. Diagnosis of tumors. M\\I. 4 :00 to 5 :00.
107bw. Advanced Pathology. Diseases of the heart. F 1 :30 to 4 :00.
107s. Advanced Pathology. Diseases of the kidney. MW 4 :00 to 5 :00.
107su. Advanced Pathology. Each student is assigned a problem on which

surgical or post-mortem material is available. Hours to be arranged.
Students registering in the winter quarter may take both portions, or
either, indicating by the days and hours.

109f,w,s,su. Clinical Pathologic Conference. The students are provided one
week in advance with the clinical history of a case. The case is fully
discussed clinically. The students are expected, in so far as possible,
to predict the post-mortem findings from the clinical data, A full
post-mortem report is then given. One hour per week. Dr. Bell.

112w. Pathology of Diseases of the Eye, Ear, Nose, and Throat. This
course consists of lectures, demonstrations, and laboratory work on
diseases of these special organs. A fair number of museum prepara
tions is available. Three hours per week. Dr. \\T. E. Camp,

•,
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20lf,w,s,su. Research. Graduate students, of the necessary preliminary
training, may elect research, either as majors or minors in pathology.
Hours and credits to be arranged.

B. COURSES OFFERED 1:\ THE 1\1AYO FOUNDATION

Professors Louis B. Wilson, M.D., William C. MacCarty, M.D., M.S.,
F.A.C.P., Frank C. Mann, M.D .. M.A., Harold E. Robertson, B.A..
M.D., D.Sc., Arthur H. Sanford, M.D., M.A.; Associate Professors
Jesse L. Bollman, B.A., l\LD., M.S., Albert C. Broders, M.D., M.S.
in Path., D.Se., Thomas Byrd Magath, M.D., Ph.D.; Assistant Profes
sors William H. Feldman, D.V.M., M.S., James \V. Kernohan, M.B.,
M.A., Carl F. Schlotthauer, D.V.M,; Instructors Donald C. Beaver,
D.V.M., M.D., M.S., William L. A. Wellbrock, B.S., M.D.

Courses Prilllari'y for Graduate' Studcllts

Opportunities for advanced work in pathology are offered in four dif
ferent sections in the Mayo Foundation, as follows:

MlOl. Clinical Pathology. Dr. Sanford, Dr. Magath.
\Vork in this section includes diagnostic work in the laboratories of

gastrology, urinalysis, serology, bacteriology. parasitology, and clinical
chemistry. Graduate students in these clinical laboratories may learn the
technique of accepted diagnostic procedure. Special attention is called
to the opportunity for experience and research in serology under the direc
tion of Dr. Sanford, and for training and research in parasitology under the
direction of Dr. Magath. This work may be taken either as a major, or
fulfilling the conditions of a minor.

M102. Pathologic Anatomy. Dr. Robertson. Dr. Kernohan, Dr. Beaver.
Post-mortem examinations are made in sufficient numbers to provide

active work for approximately eight fellows at a time.
The service is designed to permit the laying of a thoro foundation in

the general principles of pathologic anatomy. Each fellow serves as junior
assistant three months and senior assistant three months, during which time
he takes part in the routine of post-mortem examinations and studies the
microscopic sections of these post-mortems. and engages in weekly con
ferences and seminars concerned with general and special subjects in
pathologic anatomy. Each fellow is expected to take up some special line
of work upon which he reports to the group. Microscopic and gross
demonstrations are held at frequent intervals and the work throughout is
intimately supervised. Collateral reading and study are encouraged and
oftentimes the foundation may be laid for thesis subjects or special lines of
research. In connection with this work there is a well-organized museum
for both display and study purposes. Fellows are aided and encouraged in
the use of this museum to further their knowledge.

M103. Surgical Pathology. Dr. MacCarty, Dr. Broders, Dr. \Vellbrock.
The laboratories of surgical pathology receive immediately all tissue

removed at operation. It is studied both grossly and microscopically. The
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minimum residence in this service is six months, during which time oppor
tunity is given to study a large amount of operative material in conjunc
tion with clinical histories. Besides the routine diagnostic work fellows
are expected to hegin to carry along in these laboratories some piece of
pathologic research.

M104. Experimental Pathology and Comparative Pathology. Dr. Mann, Dr.
Bollman, Dr. Feldman, Dr. Schlotthauer.
\Vork in this section consists of research in problems of pathology

involving the use of experimental animals.

M262f,w,s,su. Clinical Pathology. Making and examination of cultures,
preparation and administration of autogenous vaccines, Wasserman tests,
special clinical and laboratory methods including hematology and
serology and opportunity for research. Dr. Sanford.

M263f,w,s,su. Parasitology. Routine clinical and special research in para
sitology, examination of stools, study of internal parasites. Dr. Magath.

M264f-w,w-s,s-su,su-f. Necropsy Service. Junior assistant three months;
senior assistant three months; demonstrations in clinico-pathologic con
ferences; microscopic examination of fixed tissues removed at necropsy.
Bacteriology of necropsy material. Research problems. Weekly semi
nars. Dr. Rohertson, Dr. Kernohan, Dr. Beaver.

M265f-w,w-s,s-su,su-f. Surgical and Fresh Tissue Pathology. The diag
nosis of surgical specimens (gross and microscopic) with immediate
correlation with all clinical data. Bacteriology of surgical material.
Research problems. Daily demonstrations and discussions. Dr. Mac
Carty, Dr. Broders, Dr. Wellbrock.

M266f,w,s,su. Research Work on Assigned Problems in Experimental Pa
thology. Dr. Mann, Dr. Bollman.

M267f,w,s,su. Research \'lork on Assigned Problems in Comparative Pa
thology. Dr. Feldman, Dr. Schlotthauer.

In addition to the above, students majoring in pathology may do re
search work in biophysics, physiologic chemistry, experimental physiology,
or bacteriology. For details, see these departments.

PEDIATRICS

The graduate work of the Department of Pediatrics is arranged with
the intention (a) of preparing students to become. competent pediatrists;
(b) to put them in position to attack original pediatric problems; and
(c) to make them competent teachers in the subject.

A. COURSES OFFERED AT THE MEDICAL SCHOOL

Professor Irvine McQuarrie, M.D., Ph.D., Head; Associate Professors
James T. Christison, M.D., Edgar J. Huenekens, B.A., M.D., Walter
R. Ramsey, M.D., Frederick C. Rodda, M.D., Max Seham, M.D.,
Chester A. Stewart, M.D., Ph.D., Rood Taylor, M.D., Ph.D. in Ped.;
Assistant Professors Tobias L. Birnberg, M.D., Hyman S. Lippman,
M.D., Ph.D., Naboth O. Pearce, M.D., Erling S. Platou, B.S., M.D.,

~
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Lawrence F. Richdorf, M.D., Ph.D., W. Ray Shannon, M.D., M.S.,
Mildred R. Ziegler, Ph.D.

The work of the department is conducted in the wards and Out-Patient
Department of the University Hospital, the Minneapolis General Hospital,
and Lymanhurst School in Minneapolis, and in the Ancker Hospital in St.
Paul. The child welfare organizations, the Child Guidance Clinic, and spe
cial arrangements with the Board of Education afford excellent opportunities
for all phases of preventive pediatrics.

The general library of the University with almost complete files of
journals dealing with pediatrics furnishes adequate reference facilities.

Research laboratories attached to the Department of Pediatrics and
the large general laboratories attached to the Departments of Physiology,
Anatomy, Bacteriology, and Pharmacology are at the disposal of the grad
uate students, and afford every possible opportunity for research.

As a prerequisite a general understanding of physiological and analytical
chemistry and a working knowledge of French and German are essential.

Students will be encouraged to carry a minor in some of the funda
mental branches.

The following electives in other departments are desirable. (For fur-
ther information see description of courses under departmental headings.)

Quantitative Analysis
Organic Chemistry
Physical Chemistry
Mental Retardation
Physiologic Chemistry
Physiology of Muscle, Nerve, Blood, Circulation, and Digestion
Physiology of the Nervous System and Special Senses: Respiration,

Metabolism, Nutrition, and Excretion
Physical Chemistry of Cells
Electrophysiology
Metabolism
Quantitative Methods
Human Neurology
Fetal Anatomy
General Roentgenologic Technique
Interpretations of Roentgenologic Findings
Hematology
Course in Immunity
The Physiological and Chemical Basis of Pharmacology (Pharma-

cology 113)
Diseases of Cardiovascular Apparatus (Medicine 123-124)
Medical Chemistry
Orthopedic Service
Orthopedic Diagnosis
Advanced Ophthalmoscopy

102f,w,s,su. Amphitheater Clinic in Pediatrics. 17 hours. Dr. McQuarrie
and senior staff.

i
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103f,w,s,su, Clinic in Non-Contagious Pediatrics, Conducted at the Min
neapolis General Hospital. Dr. Huenekens, Dr, Seham,

104f,w,s,su, Contagious Diseases, The advanced study of contagious dis
eases, including the practice of intubation and tracheotomy, with train
ing upon the cadaver. Dr, Platou,

105f,w,s, Rare and Unusual Diseases of Infancy and Childhood, Limited
to 10 students, A lecture course, 11 hours. Dr. Stewart, Dr. Ramsey.

I1lf,w,s,su. Diseases of the New-Born. Dr. Rodda, Dr. Birnberg, Dr.
Shannon.

115f,w,s,su. Theory and Practice of Infant Feeding. Including diseases of
the gastrointestinal tract.

117f,w,s,su. Pediatric Clinic. Out-Patient Clinic; University Hospital.
120. Clinic in Child Guidance. Offered two quarters a year, usually 111

winter and spring. 11 hours. Dr. Lippman.
129f,w,s,su. Seminar. Staff.
130f,w,s,su. Course consisting of three to twelve months' residence in pedi

atrics and contagious diseases at Minneapolis General Hospital. Dr.
Huenekens, Dr. Seham, Dr. Platou.

142f,w,s.su. Preparation of Infant Foods. Practical work.

COllrses Pril/larily for Graduate Studmts

200f,w,s,su. Advanced Study of Diseases of Infants and Children.
202f,w,s,su. Research in Diseases of New-Born. Students undertaking

this work should have had the equivalent of Fetal Anatomy and Pedi
atrics 111.

204f,w,s,su. Research in Physiology of New-Born. Prerequisite: Pedi
atrics Ill. Prerequisite preparation in physiology will depend upon the
type of work undertaken. Dr. Christison, Dr. Taylor, Dr. Richdorf,
Dr. Ziegler.

206f,w.s,su. Research in Diseases of Older Children. Prerequisite work
will depend upon the type of work undertaken.

208f.w,s. Research in Nervous Disorders in Children. Dr. McQuarrie,
Dr. Pearce.

B. COURSES OFFERED IN THE MAYO FOUNDATION

Professor Henry F. Helmholz, B.S., M.D.; Associate Professor Samuel
Amberg, M.D.; Instructor Roger L. ]. Kennedy, M.D., M.S. in Ped.

The opportunities offered in pediatrics in the Mayo Foundation are de
signed for the purpose of training a few selected men for the special
practice of pediatrics. The courses are also valuable to felJows majoring
in special clinical fields.

The work of the department comprises:
a. The care of the new-born. Immediately after the birth of the

infant the Pediatrics Department assumes charge.
b. The Pediatrics Department is in charge of the work in preventive

pediatrics in the city of Rochester and in Olmsted County, co-operating
with the City Health Department and the Olmsted County Public Health

..
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Association. This work comprises infant welfare work as well as the care
of the child of pre-school and school age.

c. A special advantage lies in the large number of cases presenting
unusual manifestations of common diseases, as well as those conditions
which are not so frequently seen in the ordinary hospital and out-patient
departments.

d. The work in the city affords a chance for routine practice in pedi
atrics, including the usual infectious diseases.

e. The department has a hospital service of its own. In addition it has
the supervision of all children below the age of fourteen years in the
other hospitals. The Pediatrics Department co-operates with the surgical
section in the pre-operative and postoperative managet:J1ent of the patient.

f. Six months is usually spent in Minneapolis, in the Department of
Pathology of the Medical School, working in gross pathologic anatomy.

g. Research is regarded as an important feature of the graduate work,
and there are ample clinical and laboratory facilities for investigative study.

104f,w,s,su. Pathology. Autopsies. Dr. Bell. (See courses offered at the
Medical School.)

MI63f-w,w-s,s-su,su-f. Preventive Pediatrics. Limited to two fellows.
Dr. Helmholz, Dr. Amberg.

M268f-w,w-s,s-su,su-f. Diagnosis of Medical and Surgical Diseases of
Infancy and Childhood. Research. Seminar. Dr. Helmholz, Dr. Am
berg, Dr. Kennedy.

}v1269f-w,w-s,S-SU,Sl1-f. Pediatrics Hospital Residence. Research. Seminar.
Dr. Helmholz, Dr. Amberg, Dr. Kennedy.

In addition to the above, students in pediatrics may take work in
physiologic chemistry or experimental physiology. For details, see these
departments.

PHARMACEUTICAL CHEMISTRY

Professors Charles H. Rogers, D.Sc. (in Pharm.), Frederick }. \VuIIing
Phm.G., Phm.D., LL.M., Ph.M., causa honoris, D.Sc., causa hOlloris.

Graduate work is offered to a limited number of students properly
prepared for advanced work in pharmaceutical chemistry. The same stand
ards of preparation are required as are set for other fields of specialization.
Students interested in such work should submit their credentials for ap
proval before presenting themselves for matriculation.

20lf,202w,203s. Pharmaceutical Chemistry Seminar. 1 hour per week.
1 credit. Required of all students taking research in pharmaceutical
chemistry. Dr. Rogers.

204f,205w,206s. Biological Assay of Drugs. Didactic and laboratory con
sideration of biological assays of important drugs of the U. S. Pharma
copoeia and National Formulary. Prerequisites: 18w,s, 12s. 4 credits.
Dr. Rogers, Mr. Fischer.

207f,208w,209s. Advanced Food and Drug Analysis. Identification and
quantitative determination of dyes used in foods and drugs. Analyses
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of essential oils, glycerin products, digestants, etc. Special precision
instruments. Prerequisite: 29f,w,s. 3 credits per quarter. Dr. Rogers.

21Of,211w.212s. Advanced Pharmaceutical Chemistry. Synthesis of phar
maceuticals. Study of reagents and complex reactions; identification
and quantitative determinations of alkaloids, glucosides, etc.; study of
pH and its influence upon pharmaceutical products. Prerequisites:
Organic Chemistry 1-2, and Pharmaceutical Chemistry 8aw, 15w.s. 3
credits per quarter. Dr. Rogers.

213f,214w,215s. Pharmaceutical Plant Chemistry. Separation and study of
the therapeutically active principles of medicinal plants. Prerequisites:
21Of,211 w,212s. 4 credits per quarter. Dr. Rogers.

216f,217w,218s. Research in Pharmaceutical Chemistry. Credits arranged.
Dr. Wulling, Dr. Rogers.

PHARMACOLOGY AND THERAPEUTICS

A. COURSES OFFERED AT THE MEDICAL SCHOOL

Professor Arthur D. Hirschfelder, B.S., M.D.; Associate Professor Edgar
D. Brown, Phm.D., M.D.; Assistant Professor Raymond N. Bieter,
M.D., Ph.D.; Instructor Harold N. Wright, Ph.D.

The laboratories of the Department of Pharmacology are excellently
equipped for the study of both the chemical properties of drugs and their
actions upon the functions of the living organs and tissues. They are well
equipped with chemical apparatus for the synthesis of new medicinal com
pounds, for studies upon the detection, isolation, and estimation of poisons
in toxicology and for the isolation of medicinal plant constituents. By the
co-operation of the clinical departments, special studies may be made of
the action of drugs, old and new, upon patients in the University and allied
hospitals.

Opportunities are afforded for the special study of the actions of drugs
which are used in each of the clinical specialties and the literature bearing
upon them. As the needs of each graduate student are individual in this
regard, these studies are taken up by conference, seminar, and experiments
specially devised to meet each case.

CO/lrses for Undergraduate and Graduate Students

101w. Introduction to Pharmacology. The priniciples underlying the struc
ture, physicochemical properties, physiologic, therapeutic, and toxic
action of substances, natural or synthetic, used as medicines. At least
one quarter of physiology is prerequisite. 22 hours; 2 credits. Dr.
Hirschfelder, Dr. Brown, Dr. Bieter, Dr. Wright.

102s. General Pharmacology. A study of the most important drugs used
in medicine with consideration of their chemical properties, actions
on the normal and abnormal body, modes of administration, prepara
tions, dosages, etc. 132 hours; 6 credits. Dr. Hirschfelder, Dr. Brown,
Dr. Bieter, Dr. Wright.

105su,w. General Pharmacology, in continuation. Lectures on narcotic,
soporific, analgesic, antipyretic drugs, remedies used for the treatment
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of arthritides, etc. \Vriting of prescriptions for the drugs used. 33
hours; 3 credits. Dr. Hirschfelder, Dr. Bieter.

106£. General Pharmacology, in continuation. Lectures on the salts of the
metals, antiseptics, antisyphilitic drugs, chemotherapy, etc. 33 hours;
3 credits. Dr. Hirschfelder, Dr. Brown, Dr. Bieter.

108su,f. Prescription \Vriting. The principles of prescription writing.
Fifth year. 11 hours; 1 credit. Dr. Brown.

109f,w,s,su. Pharmacological Problems. Special investigations and experi
mental study of one or more of the following topics: anesthetics; cir
culatory stimulants and depressants; drugs acting upon the kidneys;
urinary antiseptics; poisons and antidotes; effects of common harmless
drugs; internal secretions; action of drugs upon parasites, tumors, etc.
Hours and credits by arrangement. Dr. Hirschfelder, Dr. Brown,
Dr. Bieter, Dr. Wright.

IlOf,w,s. Poisons. Their detection, actions, and antidotes. 66 hours; 2
credits. Dr. Brown.

Courses Primarily for Graduate St1ldents

20lf,w,s. Seminar in Physiology and Pharmacology. Reviews of recent
literature. 11 hours; 1 credit. Staff.

203su,f,w,s. Research in Pharmacology. Open to graduate and advanced
students. Hours and credits arranged. Dr. Hirschfelder, Dr. Brown,
Dr. Bieter, Dr. Wright.

204f,w,s. Advanced Pharmacology. \Vith collateral readings. Limited to
six advanced students. 11 hours; 1 credit. Time to be arranged.
Staff.

205w. General Discussions in Pharmacology. With collateral readings.
Hours and credits to be arranged. Time to be arranged. Dr. Hirsch
felder, Dr. Brown, Dr. Bieter, Dr. Wright.

B. COURSES OFFERED IN THE MAYO FOUNDATION

All opportunities for advanced work in pharmacology and therapeutics
offered in the Mayo Foundation are in connection with the Departments of
Medicine, Pediatrics, and Surgery. See announcements of these departments.

PHYSIOLOGY AND PHYSIOLOGIC CHEMISTRY
A. COURSES OFFERED AT THE MEDICAL SCHOOL

Professors Elias P. Lyon, M.D., Ph.D., LL.D., Jesse F. McClendon, Ph.D.,
Frederick H. Scott, M.B., D.Sc., Ph.D.; Associate Professors Esther
M. Greisheimer, M.D., Ph.D., Karl W. Stenstrom, Ph.D.; Assistant
Professors Allan Hemingway, Ph.D., Joseph T. King. M.D., Ph.D.;
Instructors Jesse Cavett, Ph.D., Dean A. Collins, Ph.D., Robert H.
Hamilton, Jr., M.A.

The Department of Physiology is well equipped for the various types
of physiologic investigation. The library facilities are good.

For a minor or major in physiology, good courses in general zoology,
general chemistry, organic chemistry, and college physics, are prerequisites.
Physical chemistry is desirable.
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Special .work arranged
or more quarters. Pre-

components of the animal
metabolism. Prerequisite;
Dr. McClendon, Dr. Hem-

For a minor or major in physiologic chemistry, physics, general chem
istry, organic chemistry, and physical chemistry are prerequisite, quantitative
chemistry, physiology, and zoology are desirable.

Students majoring in clinical subjects, and who desire a minor in
physiology or physiologic chemistry, must have had the courses in these
branches usually required of medical students.

A reading knowledge of German or French is required of candidates
for the Master's degree in this department, and reading knowledge of both
French and German, of candidates for the Doctor's degree.

Courses for Ulldergraduale alld Graduate Sit/dents

100f,su-101w,su. Physiologic Chemistry. The
body; foods, digestion, the excreta, and
organic chemistry. 198 hours; 10 credits.
ingway, Dr. Cavett.

103su,£. Physiology of Muscle, Nerve, Blood, Circulation, Respiration,
Digestion. Fourth year medical students and others. Prerequisites:
organic chemistry and zoology. 132 hours; 8 credits. Dr. Scott,
Dr. Lyon, Dr. Greisheimer, Dr. King, and others.

104w,su. Physiology of the Nervous System and Special Senses, Metabolism,
Nutrition, and Excretion. Fourth year medical students and others.
Prerequisites: Course 103 or organic chemistry and neurology. 88
hours; 7 credits. Dr. Scott, Dr. Lyon, Dr. Greisheimer, Dr. King, and
others.

lOS£. Roentgen Rays, Light, and Radium. The physical and physiological
basis of physical therapy. Fifth year medical students. 11 hours;
1 credit. Dr. Stenstrom.

109w. Seminar in Physiology of the Senses. For graduate and medical stu
dents. Prerequisite: Course 104 or equivalent. 11 hours; 1 credit.
Dr. Lyon.

113su,£,w,s. Problems in Physiology. Arranged by instructors with quali
fied students. Each student will be assigned a topic for special labora
tory study, leading in some cases to original investigation. Conferences
and reading. May be taken one or more quarters. Prerequisites:
Courses 103, 104, or equivalent. 66 hours; 3 credits each quarter or
arranged. Dr. Scott, Dr. Greisheimer, or Dr. King.

114w-llSs. Applied Physiology. The interpretation of symptoms and signs
of abnormal function. Prerequisite: Courses 103, 104, or equ:valent.
3 credits each quarter. Dr. Greisheimer.

116£. Tissue Culture Theory. Two lectures. Hours arranged; 2 credits.
Dr. King.

117w. Tissue Culture Laboratory. Limit 4 students. Prerequisite: 116£.
Hours arranged; 3 credits. Dr. King.

13Sf,w,s. Conference on Physiology, with qualified students. 11 hours;
1 credit. Dr. Scott.

IS3f,w,s,su. Problems in Physiologic Chemistry.
with qualified students. May be taken one

~
I
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Dr. Mc-

Dr. McClen-

11 hours; 1 credit.

credits arranged.Hours and
Cavett.
Chemistry.

requIsIte: Course 100-101.
don, Dr. Hemingway, Dr.

154f. Seminar in Physiologic
C1endon.

155f,156w,157s. Pathological Chemistry. Blood chemistry of diabetes and
nephritis. Basal metabolism, deficiency diseases. Prerequisite: Course
100-101. 66 hours; 3 credits each quarter. Dr. Cavett.

163w,s. Physical Chemistry and Biophysics in Biology and Medicine. Pre
requisite: Course 100-101 or Biochemistry 112. 3 credits per quarter.
Dr. Hemingway.

164w.s. Laboratory Work Related to Course 163. Credits arranged. Dr.
Hemingway.

170f,w,s,su. Problems in Biophysics. Special work arranged with qualified
students. Dr. Stenstrom.

Courses Primarily for Graduatc Studcnts

20lf,w,s,su. Seminar in Physiology and Pharmacology. For instructors and
advanced students. 11 hours; 1 credit. Dr. Scott, Dr. Hirschfelder,
and staff.

203f,w,s,su. Research in Physiology. Hours and credits arranged. Dr.
Scott, Dr. Greisheimer, Dr. King.

204f,w,s,su. Research in the Physics and Physiology of Radiation. Hours
and credits arranged. Dr. Stenstrom.

205f,w,s,su. Research in Physiologic Chemistry. Hours and credits ar
ranged. Dr. McClendon, Dr. Hemingway.

EXPERIMENTAL PHYSIOLOGY

B. COURSES OFFERED IN THE MAYO FOUNDAnON

Professors Frank C. Mann. M.D., M.A.; Associate Professors Jesse L. Boll
man, M.D., M.S., George M. Higgins, Ph.D.; Assistant Professor
Hiram E. Essex, Ph.D.

V/ork in this section consists of research in problems of experimental
physiology.

M270f,w,s,su. Research V/ork on Assigned Problems in Experimental
Physiology. Dr. Mann, Dr. Bollman, Dr. Higgins, Dr. Essex.

PHYSIOLOGIC CHEMISTRY

Professor Edward C. Kendall, Ph.D.; Associate Professor Arnold E.
Osterberg, Ph.D.; Instructors Mildred Adams, Ph.D., Harold L.
Mason, Ph.D., Marschelle H. Power, Ph.D.

Most of the opportunities for graduate work in physiologic chemistry
in the Mayo Foundation are in connection with the Departments of Medi
cine, Pediatrics, and Clinical Pathology, for which see announcements under
these several departments. In addition to these, advanced work is offered
in the Department of Biochemistry to a limited number of well-prepared
fellows.
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M27lf,w,s.su. Physiologic Chemistry. Research work in problems related
to metabolism and the chemistry of the blood; includes training in the
use of methods of organic and inorganic analysis. Dr. Kendall, Dr.
Osterberg.

In addition to the above, students majoring in physiologic chemistry
may carryon research work in experimental physiology. For details, see
that department.

PREVENTIVE MEDICINE AND PUBLIC HEALTH
A. COURSES OFFERED AT THE MEDICAL SCHOOL

Professors Harold S. Diehl, M.D., M.A., Albert H. Chesley, M.D.•
]. Arthur Myers, M.D., Ph.D.; Associate Professor Ruth E. Boynton.
M.D., M.S.; Assistant Professors Orianna McDaniel, M.D., Harold
A. Whittaker, B.A.

Inquiries concerning other work in public health should be addressed
to the director. Dr. H. S. Diehl, Health Service, University of Minnesota.

100s. Preventive Medicine and General Hygiene. (Medical students.) Pre
requisites: bacteriology. physiology. 36 hours; 3 credits. Dr. Diehl,
Dr. Myers, Dr. O'Brien.

lOlf,w.s,su. Public Health Administrative and Field Work. Demonstra
tions of health agencies at work. Groups of 10 to 18 (medical students)
for 6 weeks. Prerequisite: 100. 18 hours; 2 credits. Staff.

102w. Sanitation. Sanitary supervision of water and milk supplies, sewer
age systems and sewage, refuse. and garbage disposal systems. Prac
tical work including field investigations, laboratory examinations, inter
pretation of results, recommendations to correct unsatisfactory condi
tions, report writing and office procedure. Open only to graduate
students who have had Bacteriology 101; Anal. Chern. 1-2 or 7 and
Organ. Chern. 1-2 or 51, 52, 53; Physics 24, 34. 44. Credits arranged.
Mr. Whittaker.

103s. Public Health Bacteriology. Modern methods of a public health
laboratory in making diagnoses; in the preparation of vaccines. and in
research. Prerequisites: Bacteriology 101, 116. Credits arranged.
Dr. McDaniel.

104f.w,s. Epidemiology. Lectures on principles and methods of epidemio
logical investigation. Analysis of data; methods of reaching conclu
sions; individual field work; collateral reading. Open only to graduate
medical students. Credits arranged. Dr. Chesley, Dr. McDaniel.

106f,w,s. Public Health Administration. Organization of state, municipal,
and voluntary health activities; preparation of budgets; procedures in
enforcing quarantine; in correcting insanitary conditions; in control
ing tuberculosis and venereal diseases; value of sanitary surveys, food
inspections. etc. Prerequisite: 53 or 101. Credits arranged. Dr. Diehl,
Dr. Chesley.

107s. Sanitary Surveys. Conferences, practical field work and report on
a specified survey. Of particular value to practitioners who may be
called upon to serve as local health officers. Prerequisite: 53 or 100.
2 credits. Dr. Diehl.

I

j
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200f,w,s. Research. Opportunities will be offered by the University and by
the various co-ordinated organizations for qualified students to pursue
research work. Dr. Diehl and staff.

21Of,w,s. Seminar in Preventive Medicine and Public Health. Staff.

B. COURSES OFFERED IN THE MAYO FOUNDATION

The only work in Preventive Medicine and Public Health offered in
the Mayo Foundation is in connection with the Department of Pediatrics.
See statement of that department.

PUBLIC HEALTH NCRSIXG

A. COl;RSES OFFERED AT THE MEDICAL SCHOOL

Eula B. Butzerin, R.N., M.A., Director, Course in Public Health Nursing

171f,172w. Advanced Problems in Public Health Nursing.
173. Advanced Field Work in Public Health Nursing.

ADDITIONAL COURSES

Other courses offered in this and the Graduate School bulletin which
contribute to work in public health:

Department

Anatomy

COllrse Jl;o.

135 Physical
hood

Title

Development of Child·

Instructor

I
I

r
~
I
I

I
r

Anatomy

Bacteriology
Bacteriology
Bacteriology
Bacteriology
Botany
Botany
Child Welfare
Child Welfare

Physiology
Physiology
Psychology
Sanitary Engineering
Sanitary Engineering
Sanitary Engineering
Sociology
Zoology
Zoology

Zoology

160·161·
162 Seminar in Growth of Children ..

101 Special Bacteriology .
114 Higher Bacteria .
116 Immunity............ .
150·151 Advanced Bacteriology .
101 Elementary Biometry .
1-1-5 Advanced Biometry .
170 Development of Young Child .
190·191 Mental Examination of Pre·school

Children .
114·115 Appl ied Physiology .
201 Seminar in Physiology .
144·145 Abnormal Psychology .
161 Hydrology .
162·163 Water Supply and Sewerage .
261·262 Water and Sewage Purification ..
Ion Social Psychology .
107 Protozoology .
144-145·

I-t6 Animal Parasites and Parasitism .
183 Genetics and Eugenics .

RADIOLOGY

Dr. Larson
Dr. Henrici
Dr. Larson
Dr. Larson

Dr. Anderson

Dr. Goodenough
Dr. Greisheimer
Dr. Lyon
Dr. Anderson
Mr. Bass
Mr. Bass
Mr. Bass
Dr. Chapin
Dr. Sigerfoos

Dr. Riley
Arranged

A. COCRSES OFFERED AT THE MEDICAL SCHOOL

Professor Leo G. Rigler, M.D., Associate Professor Karl W. Stenstrom,
Ph.D. (Physicist to Cancer Institute); Assistant Professor Robert G.
Allison, M.D.

Graduates of Class A schools who have completed at least one year's
satisfactory interneship in a recognized hospital are eligible for an appoint-
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ment as fellow in radiology. The student must carry one major and one
minor branch. The major shall be in radiology and the minor in physics,
anatomy, or pathology. A minimum amount of all of these latter studies
is required in any event. The course extends over a period of three years
including at least one year spent at the University Hospital on physics
of radiation, radiation therapy, and physical therapy. Co-operation with the
Department of Physics and the Division of Biophysics offers the opportunity
of thoro training in the fundamental physics of radiation. The fullest
application of superficial and deep radiation therapy and of the various
types of physical therapy is taught.

The remainder of the course is devoted to general Roentgen diagnosis
the study of the use of Roentgen rays as a diagnostic aid in medicine~

These studies are conducted chiefly in the University Hospital but with
appropriate time spent in the various institutions listed below. The X-ray
departments of these institutions are fully equipped with modern diagnostic
and therapeutic installations and are all available to fellows in radiology.

Teaching fellows are expected to assist in the teaching of under
graduate students and will be given opportunity to teach independently in
elective courses.

I. UnivCI'sity Hospital and Ont-Patient Department.-Offers unusual
clinical material of a chronic nature including especially gastrointestinal,
chest, bone, and urological cases. Unique opportunity is afforded for pre
operative study of individual cases with operative checks. Post-mortem
comparisons are available in an unusually high percentage of cases.

a. Cancer lnstitutc.-This division of the University Hospital with its
Out-Patient Department offers a wide variety of material for the study of
all types of tumors both from the diagnostic and therapeutic standpoint. It
is fully equipped with the newest type of deep therapy machines and has a
radium emanation plant.

b. The Eustis Hospital.-This division of the University Hospital offers
an excellent opportunity for the study of orthopedic and pediatric cases.

2. Students' H caltl! Ser'l,ice.-This close connection of the University
Hospital with the Students' Health Service gives opportunity for diagnostic
study of a valuable group of cases presenting especially acute conditions
on young adults. The opportunity for diagnosis of pulmonary tuberculosis,
in its incipiency, for the observation of routine roentgenographic examina
tions of the chest, and for the study of gastro-intestinal lesions in their
earliest stages is especially good~

3. MiHlleapolis Gelleral H ospital.-This institution offers an immense
amount of material in both acute and chronic diseases. An unusual oppor
tunity for the study of fractures, acute pulmonary conditions, and cardiac
diseases is presented.

4. G'en Lake Sanatorium.-This institution with its 500 beds devoted
to the treatment and diagnosis of all types of tuberculosis, offers the
student excellent opportunity to follow both the clinical and radiological
course of the diseases while undergoing treatment. Routine X-ray ex
aminations, both pulmonary and gastrointestinal, are done on admission and
at intervals during the patient's stay in the institutiol1~

,
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Lectures on the theory and practice of the appli
visible and infra-red light, and ultra-violet light.

5. Lymanhurst School for Tl/bcreulous Childrcn.-Routine physical and
X-ray examinations of all school children suspected of having pulmonary
tuberculosis are conducted at this institution. The student is given an
unusual opportunity to correlate the physical and X-ray findings in child
hood tuberculosis.

lOlf.w,s. Surgical-Roentgenological Conference. \Veekly meetings with the
surgical staff at which all the important surgical cases which have had
X-ray diagnostic procedures are reviewed from both the clinical and
roentgenological viewpoints. Dr. Rigler, Dr. \Vangensteen.

102f,w,s. X-Ray Conference. \Veekly departmental meetings at the Uni
versity and Minneapolis General Hospitals at which the important cases
seen in these two hospitals during the previous period are reviewed.
Dr. Rigler, Dr. Allison, Dr. Dde.

103f,w,s.su. Physical Therapy. Clinic in which the students have oppor
tunity to partake in the practical application of physical therapy to
patients. Dr. Stenstrom.

104w. Roentgen and Radium Therapy. Lectures on theory and practice
of radiation therapy. Dr. Stenstrom.

lOS£. Roentgen Rays, Light, and Radium. (See Biophysics 105f). Dr.
Stenstrom.

106s. Physical Therapy.
cation of diathermy,
Dr. Stenstrom.

107f,w,s. Medical-Roentgenological Conference. \Veekly meetings with the
medical staff at which all the important medical cases which have had
X-ray diagnostic procedures are reviewed from both the clinical and
roentgenological points of view. Dr. Rigler.

108f,w,s. Pediatric-Roentgenological Conference. \Veekly meetings with the
pediatric staff at which all the important pediatric cases which have
had X-ray diagnostic procedures are reviewed from both the clinical
and roentgenological points of view. Dr. Rigler.

170f,w,s. Prob!ems in Biophysics. (See Biophysics 170f,w,s.) Dr. Sten
strom.

200f,w,s,su. Research in Roentgenology. Problems in Roentgen diagnosis.
Dr. Rigler.

20lf. X-Ray Diagnosis of Diseases of the Head and Upper Respiratory
Tract. A special course covering the Roentgen diagnostic procedures
and the Roentgen findings in the study of the head, including diseases of
the skull, sinuses, mastoids, orbits, intracranial conditions, and in the
study of the upper respiratory passages.

202s. X-Ray Diagnosis in Pediatrics. A special course covering the
Roentgen diagnostic procedures and the Roentgen findings in pediatric
cases. Dr. Rigler.

205f,w,s,su. Research Related to Radiation Therapy. Dr. Stenstrom.
206f,w',s,su. Roentgenoscopy. The theory and practical application of

roentgenoscopy particularly to diseases of the gastrointestinal tract,
lungs, and heart. Dr. Rigler.
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Assistant Professors Harry H. Bowing, B.S., M.D., John D. Camp, B.S.,
M.D., Arthur U. Desjardins, M.D., M.S. in Radiology, Byrl R. Kirklin,
M.D., Charles G. Sutherland, M.B.; Instructors Robert E. Fricke,
B.A., M.D., Eugene T. Leddy, B.A., M.D., Albert Miller, M.D., Harry
M. Weber, B.S., M.D.

207f,w,s,su. Roentgen and Radium Therapy. Treatments of patients under
supervision both with medium and high voltage machines and with
radium. Problems in connection with these treatments will be thoroly
discussed. Dr. Stenstrom.

208f,w,s. Radiology Seminar. Weekly presentations of research studies or
reviews of the literature on subjects of importance in radiology.
Dr. Rigler, Dr. Stenstrom.

209f,w,s,su. Roentgen Diagnosis. The theory and practical application of
Roentgen diagnostic methods to medical cases in general. Dr. Rigler.

21Of,w,s,su. Roentgen Technique. A consideration of the theory and prac
tical application of the principles of Roentgen technique including the
study of X-ray machines and X-ray tubes, exposure, technique, and
dark room work. Dr. Rigler.

The following courses are offered as the minimum for which fellowships
in radiology will be granted in the Mayo Foundation. The courses cover
every branch of work with the X-ray and radium as applied to medicine.
They are designed fundamentally to give the graduate student an opportunity
for an intimate observation of cases and practical experience in routine
work. In addition, informal didactic instruction is given as occasion pre
sents, and frequent seminars are held for the discussion of cases, both
typical and atypical. The library of the clinic and that of the section
are well supplied with texts and journals dealing with radiology, and free
use of these is expected. Individual research is encouraged in any radio
logic problem which especially interests the student.

MI64f,w,s,su. At least three months in general roentgenologic technique.
Practical experience in all varieties of roentgenologic apparatus in
cluding transformers, vacuum tubes, tables, films, intensifying screens,
etc. This training in roentgenologic technique is intended to prepare
the fellow to make roentgenograms in connection with his subsequent
work. Unless the fellow proposes to take physics as his minor, he .
must also, during this period, become somewhat acquainted with the
physics of the Roentgen ray. Dr. Camp, Dr. Kirklin, Dr. Sutherland,
Dr. Weber.

M264f-w,w-s,s-su,su-f. Necropsy Service. (See Department of Pathology.)
M272f,w,s,su. At least eighteen months in applied roentgenologic diagnosis.

The student will be given opportunity to become familiar with the
roentgenography of the osseous system, chest, heart, lungs, and urinary
system, and with special techniques required in roentgenography of the
accessory sinuses, mastoids, teeth, genito-urinary tract, vent~icles of the

GRADUATE WORK IN MEDICINE44



DESCRIPTION OF COURSES 4S

brain, and other special anatomical regions. Unusual facilities and
material are at hand for the roentgenoscopy and roentgenography of
the gastrointestinal tract. Thoro training is obtainable in the reading
of films and screen images, the recognition of normal and abnormal
conditions, the Roentgen signs of disease, both direct and indirect,
roentgenologic diagnosis, the correlation of plate and screen findings,
and the correlation of clinical and roentgenologic findings. Cholecysto
graphic interpretation is given special attention. Seminar. During this
period of eighteen months fellows have brief services in rotation with
the Departments of Urology, Obstetrics and Gynecology. Neurology,
and Dental Surgery. Seminar. Dr. Camp, Dr. Kirklin, Dr. Sutherland,
Dr. Weber.

M273f,w,s,su. At least six months 111 Roentgen therapy. Fellows have the
privilege of examining patients affected with the various benign and
malignant diseases to which Roentgen treatment is applicable, and of
observing its effects, both early and late. Techniques suitable for the
various conditions are taught by practical demonstration. Instruction
is given in the prevention of untoward effects from therapeutic appli
cations of the Roentgen ray and the avoidance of danger from high
tension currents. Seminar. Dr. Desjardins, Dr. Leddy.

M274f,w,s,su. At least three months in radium therapy. Techniques are
demonstrated in the preparation and application' of radium tubes,
needles. and plaques for therapentic use, with methods of protection
from injury. A large number of patients and an adequate supply of
radium permit a practical exhibition of its application in general sur
gery, gynecology, ophthalmology, internal medicine, and diseases of
the ductless glands, showing the dosage, biologic effects, and reactions.
Seminar. Dr. Bowing, Dr. Fricke.

In addition to the above, students majoring In radiology may take
work in biophysics or experimental physiology. For details, see these
departments.

SURGERY

(Including Divisions of General Surgery, Neurosurgery, Orthopedic
Surgery. Urology, Proctology, Anesthesia, and Dental Surgery)

GEKERAL SURGERY

A. COURSES OFFERED AT THE MEDICAL SCHOOL

Professor Owen H. Wangensteen, M.D., Ph.D., F.A.C.S., Chief; Pro
fessor Arthur C. Strachauer, M.D., F.A.C.S.; Associate Professors
Wallace H. Cole, M.D., F.A.C.S., ]. Frank Corbett, M.D., F.A.C.S.,
Emil S. Geist, M.D., F.A.C.S., Arthur T. Mann, B.S., M.D., F.A.C.S.,
Harry P. Ritchie, Ph.B., M.D., F.A.C.S., John T. Rogers, M.D.,
F.A.C.S., Franklin R. Wright, D.D.S., l\f.D., F.A.C.S.; Assistant
Professors Carl C. Chatterton, M.D., F.A.C.S., Frederick E. B. Foley,
Ph.B., M.D., Gilbert J. Thomas, M.D., F.A.C.S., Arthur A. Zierold,
M.D., Ph.D., Harry B. Zimmerman, M.D., F.A.C.S.
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Graduate work in surgery in the Medical School is designed to offer
superior training to a limited number of fellows in three or more years of
residence. The practical and scientific aspects of a well-rounded surgical
course are equally emphasized.

The prospective fellow must be able to qualify as a candidate for the
Ph.D. degree so far as his preliminary education is concerned. (See re
CJuirements for higher degrees.)

The fundamental laboratories of the Medical School offer numerous
graduate courses closely related to surgery. (See statements of Anatomy,
Pathology, Physiology, Physiologic Chemistry, and Bacteriology.) Oppor
tunity for special investigative and research work is found in these depart
ments. The minor subjects must be taken in one of the above departments;
anatomy or pathology is usually selected by the fellow. The proximity of
the medical buildings and arrangement of courses afford opportunity for
co-ordination of clinical and laboratory work which is highly desirable.

The courses offered by the Department of Surgery consist of animal,
experimental, and cadaver surgery, together with work in the hospital and
out-patient departments in surgical diagnosis, operative surgery, and some
of the surgical specialties, particularly urology and roentgenology.

Unexcelled opportunities for technical and experimental work under
aseptic conditions comparable to a first-class operating room are offered in
the laboratories of animal and experimental surgery. In these laboratories
the fellow conducts his investigative work for his thesis.

The fellow assists in the instruction of undergraduate senior students
in cadaver surgery and applied anatomy. These courses are repeated three
times each year. This repetition is to the great advantage of the fellow.
Clinical instruction is given throughout the entire fellowship period.

The University Hospital fellowship provides a house surgeonship in
the University Hospital, with or without residence. The fellow aids the
surgical staff in diagnosis and in the pre-operative and postoperative care
of patients. He helps to direct and supervise the work of the internes,
and after his first year assists in the bedside teaching of the surgical clerks.
He acts as first assistant in operations performed by the general surgical
staff. As soon as he proves himself capable, the more simple major
operations are delegated to him to perform, with the surgeon acting as first
assistant. Later he is permitted to operate under the supervision of the
surgeon, and finally, when he has demonstrated his ability, he operates
independently. Increasingly difficult cases are assigned as his ability war
rants. Supervision is always given until the staff surgeon is satisfied of
the fellow's ability to perform independently any stated operation.

A Medical School surgical fellowship is also offered with assignment
and residence at the Minneapolis General Hospital, which has a total of
846 beds.

The Memorial Cancer Institute (a gift from the Citizens Aid Society
of Minneapolis), and the Todd Memorial Hospital, add nearly 100 beds to
the facilities for clinical instruction. The Memorial Cancer Hospital has
complete X-ray and radium equipment. (For special work in this field see
announcements in Radiology and Biophysics.)
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The Eustis Hospital has made possible special graduate instruction in
orthopedics. Training in this field is available to the surgical fellows as
well; six months or more of the fellow's surgical assignment is spent on
this service. Adequate provision is made for surgical fellows desiring to
specialize in the Orthopedic Division.

Regular graduate students who are not fellows are offered combination
courses leading to qualification for advanced degrees. The University Hos
pital fellowships are limited to candidates for advanced degrees.

101£,w,s. Advanced Minor Surgery. The student is required to assist in
the out-patient surgical clinic, and in this connection makes a special
study of the diagnosis and treatment of selected cases. Staff.

102f,w,s. Operative Surgery on the Cadaver. Technique of abdominal in
cision and closure; of bowel suturing, appendix removal, kidney explo
ration, nephrotomy, tracheotomy, amputations, ligations, etc. Graduate
students act as laboratory assistants, and may work out upon the
cadaver various independent problems in emergency surgery. Dr.
Peyton.

103f,w,s. Operative Surgical Technique. A study of surgical technique by
cardinal operations upon living animals. Dr. Wangensteen.

105f,w,s. Proctoscopy and Sigmoidoscopy. The treatment and diagnosis of
the pathological conditions found in the lower bowel, including minor
surgical operations. Dr. Fansler.

Courses Primarily for Graduate Students

201 w,s. Surgery of the Kidney. Review of the embryology, anatomy, and
pathology. Diagnosis, cystoscopic study, including kidney function esti
mation and pyelography; operative technique. Study of special prob
lems involved. Dr. Wangensteen, Dr. Strachauer, Dr. Thomas.

205f-206w-207s. Surgical Diagnosis. In this course the graduate student
assists in the practical instruction of the clinical clerks and internes in
the University Hospital, and makes a special study of problems in
surgical diagnosis. Dr. \Vangensteen, Dr. Strachauer, Dr. Ritchie, Dr.
Peyton.

208f-209w-21Os. Surgical Service. The graduate student acts as house sur
geon, and in connection with the service is required to make a special
study of the patients, preparing them for clinics and observing them
after operations. Dr. \Vangensteen, Dr. Strachauer, Dr. Ritchie, Dr.
Peyton.

211£-212w-213s. Operative Surgery. In this course the surgical fellow acts
as first assistant at all operations by the surgical staff in the Univer
sity Hospital. When properly qualified, the fellow will be permitted
to operate, beginning with simpler surgical procedures. Dr. Wangen
steen. Dr. Strachauer, Dr. Ritchie, Dr. Peyton.

216f,w,s. Surgical Research. Properly qualified students may undertake
original investigation of problems in either experimental or clinical
surgery. The work may be used for thesis purposes. Dr. Wangen
steen, Dr. Peyton.
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217f,w,s. Surgical Seminar. Conference for reports on surgical literature,
with presentation and discussion of specially interesting cases and re
search work by members of the surgical staff. Staff.

B. COURSES OFFERED IX THE MAYO FOC"DATlON

Professors Donald C. Balfour, M.D., Hugh Cabot, B.A., M.D., LL.D.,
E. Starr Judd, M.D., Frank C. Mann, M.D., M.A., Charles H. Mayo,
M.D., M.A .. LL.D., D.Sc.; Associate Professors Stuart W. Harring
ton, M.D., M.S. in Surg., John S. Lundy, B.A., M.D., James C.
Masson, M.D., John de J. Pemberton, B.A., M.D., M.S. in Surg., LL.D.,
\Valtman \Valters, 1\LD., M.S. in Surg.; Assistant Professors Virgil
S. Counseller, M.D., M.S. in Surg., Claude F. Dixon, M.D., M.S. in
Surg., Charles F. McCuskey, M.D.; Instructors Charles \V. Mayo, B.A.,
M.D., M.S. in Surg., Fred L. Smith, B.A.. M.D.. Ralph M. Tovell,

B.A., M.D.

Dr. \Villiam J. Mayo, being a regent of the University, is not a mem
ber of the instructional staff. His services in instruction and conference.
however, are available.

The opportunities for preparation in surgery in the Mayo Foundation
are principally in the field of surgical pathology, in general and surgical
diagnosis, and in operative and experimental surgery.

Men majoring in surgery usually begin their work with three or six
months in postoperative care of ambulatory patients; with six months in
pathologic anatomy; with six months in surgical pathology; or with a year's
work in general diagnosis. This general diagnostic work is divided into
two services of six months each. Anyone desiring more diagnostic work
make take an additional half year. Fellows select the diagnostic sections
in which they desire to work and their requests are followed so far as
arrangements of the schedule will permit. The work in the minor field,
pathology, anatomy, or physiology, and at least one year of diagnostic work
should be completed before the fellow begins his operative service.

Operative room service for fellows in general surgery is given at
St. Mary's and Colonial hospitals.

The Colonial Hospital of 325 beds is utilized for general surgery,
including practically all the emergency surgery, and a large part of the
surgery of certain specialists: thyroid (Dr. Pemberton, Dr. Dixon), the
thorax (Dr. Harrington), orthopedics (Dr. Henderson, Dr. Meyerding,
and Dr. Ghormley), and urology (Dr. Cabot, Dr. Walters, Dr. Counseller).
During the fellow's service at the Colonial he acts as second assistant in
the operating rooms and may have an opportunity to act as first assistant.

St. Mary's Hospital contains 600 beds, 400 of which are available for
general surgery. During the fellow's service in this hospital he works in
various rooms as second assistant, and may have opportunity of acting as

first assistant.
In their operative service fellows act as second assistants for a period

of six months to one year. The service also includes postoperative care
of all patients in the operating room in which the fellow is on service.
During this service the fellow works in various rooms as second assistant

I
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(See

(See Department of Medicine.)
Tissue Pathology. (See De-

and has occasional opportunity to act as first assistant. All second assist
ants are resident in the hospitals in which they are on operative service.

Fellows who are considered best qualified are appointed first assist
ants for a period of one or two years. This service may begin during the
third year of residence. There are nine such first assistantships available.
There are also two positions as honse surgeon open to competent fellows.
House surgeons act as alternate first assistants.

MI65f,w,s,su. Postoperatiw Care of Patients. Treatment of complications,
surgical and medica!. Dr. Smith.

MI66f,w,s,su. Intravenous Medication. The work in intravenous therapy
offers a large field for the study of prohlems related to hlood physi
ology, the blood dyscrasias, and the causes and prevention of reactions
following such therapy. Dr. Sanford (see Department of Pathology).

MI67f,w,s,su. Regional Anesthesia. The techniqne of field block and nerve
block procedures will first be practiced upon the cadaver while the
student observes the performance of the work on patients. During
the latter half of the term opportunity will be provided for the stu
dent himself to perform these anesthetic procedures as part of the
pre-operative preparation on patients. Dr. Lundy, Dr. McCuskey,
Dr. Tovel!.

MI68f,w,s,su. Surgical Technique. The purpose of this course is to develop
surgical technique. The fellows are paired and one operates while the
other assists in performing the classical operations adaptable to ex
perimental surgery. Two afternoons per week each quarter. Open
only to fellows in surgery. Dr. Mann.

M254f-w,w-s,s-su,su-f. General Medical and Surgical Diagnosis.
Department of Medicine.)

M255f,w,s,su. Medical Hospital Residence.
M265f-w,w s,s-su,su-f. Surgical and Fresh

partment of Pathology.)
M275f,w,s,su. Operative Surgery. Sound assistantship in operating rooms;

occasional substitute service as first assistant. Seminar. Dr. Balfour,
Dr. Judd, Dr. C. H. Mayo, Dr. Harrington, Dr. Masson, Dr. Pember
ton, Dr. Rankin, Dr. \Valters, Dr. Counseller, Dr. Dixon, Dr. C. \V.
Mayo.

M276f,w,s,su. Surgery of the Genito-urinary Organs. Operative techniques;
study of special problems involved. Seminar. Dr. Cabot, Dr. \Valters,
Dr. Counseller.

In addition to the above, students majoring in surgery may take work
in necropsy service, experimental physiology, Roentgen therapy, radium
therapy, urology, orthopedic surgery, neurosurgery, or proctology. For
details, see these departments.

NEUROSURGERY

B. COURSES OFFERED IN THE MAYO FOUNDATION

Professor Alfred \V. Adson, M.D., M.S. in Surg., M.A.; Associate Pro
fessor \Vinchell McK. Craig, B.A., M.D., M.S. in Surg.
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Preparation for neurosurgery in the Mayo Foundation is made in the
Departments of Pathology, Neurology, and General Surgery. Five three
year fellowships are available.

111£,suo Human Neurology. Dr. Rasmussen. (See courses offered at the
Medical School.)

M259f-w,w-s,s-su,su-f. Diagnosis in Neurology and Psychiatry. (See De
partment of Neurology.)

M264f-w,w-s,s-su,su-f. Necropsy Service. (See Department of Pathology.)
M277f,w,s,su. Surgery of the Nervous System. Operative technique and

study of special problems involved. Seminar. Dr. Adson, Dr. Craig.

In addition to the above, students in neurosurgery may take work in
experimental physiology, neuro-ophthalmology, or general surgery. For
details, see these departments.

ORTHOPEDIC SURGERY

B. COURSES OFFERED IN THE MAYO FOUNDATION

Professor Melvin S. Henderson, M.D., Associate Professor Henry VV.
Meyerding, M.D., M.S. in Orthopedic Surgery, Ralph K. Ghormley,
B.S., M.D.

Orthopedic surgery in the Mayo Foundation embraces not only the
deformities of childhood but practically all deformities of the extremities
and the spine in the adult. Fractures, recent and old; osteomyelitis, acute
and chronic; bone tumors, and so forth, are taken care of in the orthopedic
service. In addition all the usual congenital deformities, such as club
feet, dislocated hips, torticollis, and so forth are seen on this service. The
surgeon who is to cope successfully with such a broad field of surgery
must have a sound general surgical training. The positions of house
officer at St. Mary's Hospital and at the Colonial Hospital are maintained.
Here the hospital care of orthopedic patients is carried on. All emergency
cases such as recent and compound fractures, acute osteomyelitis, etc., are
also taken care of. Services are confined to orthopedic diagnosis, treatment
of nOll operative patients, manufacture and fitting of braces, and out-patient
and postoperative service. Careful history taking and complete general
examinations are done on all patients.

Five three-year services are available for fellows showing special adap
tability for orthopedic surgery. Such fellows will have one year in ortho
pedic diagnosis, at least one year in orthopedic surgery, service in specialties
closely allied to orthopedic surgery, and a minor either in pathology,
anatomy, or neurology. Ample opportunity will be given the men majoring
in orthopedic surgery for first assistantship in the operating room and in
the office.

Ample opportunity is given for the study of the manufacture and use of
orthopedic appliances. A department of physiotherapy is equipped and
maintained so that gymnastics and exercises can be given and the post
operative care can be followed to completion.

,
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M265f-w,w-s,s-su,su-f. Surgical and Fresh Tissue Pathology. (See De
partment of Pathology.)

M278f,w,s,su. Orthopedic Diagnosis. History taking and physical exam
ination of orthopedic cases. Study of braces, material and construc
tion, measurements and fitting; application and use of plaster of Paris;
interpretation of radiograms of orthopedic cases; care of non-surgical
and postoperative cases. Seminar. Dr. Henderson, Dr. Meyerding,
Dr. Ghormley.

M279f,w,s,su. Orthopedic Surgery. One year in service is offered to fel
lows majoring in orthopedic surgery. Seminar. Dr. Henderson, Dr.
Meyerding, Dr. Ghormley.

In addition to the above, students majoring in orthopedic surgery may
take work in necropsy service, experimental physiology, or neurology. For
details, see these departments.

UROLOGY

B. COCRSES OFFER ED IN THE MAYO FOUNDATION

Professor William F. Braasch, B.S., M.D.; Associate Professors H. Carey
Bumpus, Jr., Ph.B., M.D., M.S. in Urol., John L. Crenshaw, M.D.;
Instructors Anson L. Clark, M.E., M.D., Louis G. Stuhler, M.D.,
Gershom J. Thompson, M.D., M.S. in Urol.

The major course in urology extends over a period of three years,
which includes one and one-half years devoted to the diagnosis and treat
ment of diseases involving the urinary tract in the Section of Urology,
six months to one year in operative surgery, and at least six months in
pathology. The course is designed to provide a thoro experience in the
diagnosis and treatment of diseases involving the urinary tract.

Urologic diagnosis and treatment, including cystoscopy, urethroscopy,
pyeloscopy, urography, fulguration, diathermy, removal of foreign bodies,
lithotrity, ureteral manipulation, pelvic lavage, radium treatment, and so
forth, are conducted daily. The fellow is given an opportunity personally
to examine patients and familiarize himself with the diagnosis of a wide
range of diseases affecting the urinary tract. This service extends over a
period of twelve months, which is divided into junior and senior services.

The diagnostic experience is also enlarged by service as resident in
the urologic wards of the Colonial Hospital. In these wards the resident
has an opportunity to study the pre-operative and postoperative treatment
of urologic conditions, as well as the clinical study and urologic diagnosis
of patients kept under observation in the Colonial Hospital. He also acts
as assistant in the field of transuretheral surgery.

The surgical training consists of work as second assistant in general
and urologic surgery. Here opportunity is given to observe a large num
ber of patients operated on for diseases involving the urinary tract and asso
ciated organs. Additional opportunity is offered to assist in operations
for general surgical conditions, and particularly general abdominal surgery.

Dr. Clark has charge of a urologic service, which involves the diagnosis
and treatment of inflammatory infections of the urethra, prostate, seminal
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examination. Urography;
History-taking in diseases
Braasch, Dr. Bumpus, Dr.

Treatment. Including the study and treat
infections of the genito-urinary tract. Dr.

vesicles, and epididymis. Everv opportunity is given for the careful study
and treatment of urethritis and infection in the adjacent genito-urinary
tract, and each fellow is expected to spend at least six months on this
serVlCe.

Special attention is given to urography, including pyelography, ure
terography, cystography, and urethrography.

M264f-w,w-s,s su.su-f. Xecropsy Service. (See Department of Pathology.)
M276f,w,s,su. Surgery of the Genito -Urinary Organs. (See Department

of Surgery.)
M280f.w,s,su. Urologic Diagnosis. Cystoscopic

both retrograde and intravenous uroscopy.
of the genito-urinary tract. Seminar. Dr.
Crenshaw, Dr. Thompson.

M281f.w.s,su. Transuretheral Surgery, including recent developments in
transuretheral prostatic resection, manipulation of stones in the ureter,
litholapaxy, sphincterotomy, intravesical diathermy, etc. Seminar. Dr.
Bumpus, Dr. Thompson.

M282f,w,s,su. Special Urologic
ment of acute and chronic
Clark, Dr. Stuhler.

In addition to the above, students majoring in urology may take work
in surgical pathology, clinical pathology, experimental physiology, roent
genology, or dermatology. For details, see these departments.

PROCTOLOGY

B. COURSES OFFERED IN THE MAYO FOl':\DAnON

Associate Professor Louis A. Buie, B.A., M.D.; Instructor Newton D.
Smith, B.A., M.D.

Proctology is a major field in the University of Minnesota. The
section on proctology in the foundation offers excellent opportunities for
the study of diseases of the intestinal tract. The patients come to the
section by reference from other departments. They have usually been
studied from every medical angle so that the opportunity to study the re
lationships and background of the specialty, as well as the immediate diag
nostic problems, is unusually good. The major service in proctology
extends over a period of three to fouT years, and includes a minimum
of six months in a minor, usually pathology, approximately two to three
quarters in general medical and surgical diagnosis with special reference
to diseases of the intestines, three months in one or each of the sections
concerned with regional anesthesia with special reference to sacral anesthesia,
diagnostic roentgenology, radium treatment of malignant and other condi-

- tions, and six to eight quarters in the diagnosis and surgical and other treat
ment of diseases involving the intestinal tract in the section on proctology.

M 169f.w,s,su. Proctology. Dr. Buie. Dr. Smith.
M254f-w,w-s,s-su,su-f. General Medical and Surgical Diagnosis. See De

partment of Medicine.)

1
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M255f,w,s,su. Medical Hospital Residence. Dr. Logan, Dr. Bargen. (See
Department of Medicine.)

M265f-w,w-s,s-su,su-f. Surgical and Fresh Tissue Pathology. (See De
partment of Pathology.)

In addition to the above, students maj oring in proctology may take work
in experimental physiology, roentgenology, or regional anesthesia. For
details, see these departments.

ANESTHESIA

B. COURSES OFFERED IN THE MAYO FOU:-IDATION

Associate Professor John S. Lundy, B.A., M.D.; Assistant Professor Charles
F. McCuskey, M.D.; Instructor Ralph M. Tovell, B.A., M.D.

The following courses are recommended for students in anesthesia:

l53f,IS4w,IS5s. Anatomy. Topographic Anatomy. Professor Jackson.
(See courses offered at the Medical School.)

M167f,w,s,su. Regional and General Anesthesia. Dr. Lundy, Dr. McCuskey,
Dr. Tovell.

M270f-w,s-su,su--f. Research \Vork on Assigned Problems in Experimental
Physiology.

M271f,w,s,su. Physiologic Chemistry. (See Department of Physiologic
Chemistry.)

DENTAL SURGERY

A. COCRSE OFFERED AT THE MEDICAL SCHOOL

Research Professor Thomas B. Hartzell, D.D.M., M.D.

206f,w,s,su. Research in Mouth Infections. A study of dental and para
dental infections as related to systemic disease. Experimental study
to determine the lesions produced in animals by bacteria from these
sources. Dr. Hartzell.

B. COURSES OFFERED IN THE MAYO FOUXDATION

Associate Professor Boyd S. Gardner, D.D.S.; Assistant Professor Louie
T. Austin, D.D.S.; Instructor Edward C. Stafne, D.D.S.

The work in dental surgery in the Mayo Foundation is designed pri
marily for fellows or special students who are graduates in dentistry
and who are majoring in dental surgery. The work is also open to gradu
ate medical students.

BIOMETRY (Medical Statistics)

Professor Halbert L. Dunn. :-'I.D., Ph.D.; Assistant Professor Alan E.
Treloar, Ph.D.

102w. Biometry. Topics: sources of quantitative material; tabulation of
data; graphic methods for presentation and ana'ysis of data; index
numbers; vital statistics; application of biometry to medical data. Pre
requisite: Botany 101. 3 credits. Dr. Dunn.
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The following elective courses in Biometry, detailed in the general
Graduate School bulletin, are given by Dr. Treloar. They prov:de basic
instruction in the theory and biological application of statistical methods.

Botany 101 f,s. Biometric Principles.
Botany 145w. Correlational Analysis.
Botany 146s. Advanced Biometry.
Botany 153w. Statistical Interpretation.
Botany 237-238-239. Research Problems in Biometry,
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Algernon H. Speer, B.A., Head of Correspondence Study Department

GENERAL INFORMATION

CORRESPONDENCE STUDY

The last few years have demonstrated the effectiveness of university
leaching by correspondence. The foremost American universities have
recognized this opportunity for specific service. In thus extending its
functions, the University offers a plan of practical instruction whereby
preparatory, vocational, and collegiate training is made available to those
who of necessity must devote a part of their time to other duties. Teach
ing by correspondence thus has become a part of the state educational
system. It now is possible to contribute largely to the requirements for a
Bachelor's degree by combining work in residence with correspondence
study under the General Extension Division.

WHO MAY REGISTER

Correspondence courses are open to all who are prepared to pursue
them with profit. Students who expect to secure credit toward a uni
versity degree must, of course, satisfy all entrance requirements; in addi
tion the prerequisites listed for each course must be met, at least in
equivalents. But those who do not desire or expect such credit are per
mitted to register for any course in which they have an interest and
sufficient preparation to enable them to do the work for the course. Stu
dents of this character are welcomed, and are given the same careful in
struction and criticism as those who are candidates for a degree.

Students who have been dropped from the University or from any
other college are not allowed to register in the Correspondence Study De
partment until they have been reinstated in the college from which they
were excluded.

ADVANTAGES

Correspondence study accommodates itself to a person's time and con
ditions. It enables him to start a course at any time and to make use
of spare moments, without interfering with his vocational activities.
Courses are inexpensive and speedy progress can be made.

The student recites on every part of every lesson and receives the
individual attention of the instructor in the correction of the papers he
submits. Since the student is not hurried in his work, but may within
reasonable limits (page 8) take as much time as he needs for preparation,
he can master the material thoroly.

The correspondence study plan allows the registrant to carryon work
in the field of his special interest; to prepare for special occupations; to
store up credits toward university residence work; or to feel the thrill of
mental and cultural growth.
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THE INSTRUCTION

Upon the receipt of the application and fee for any course the first
lessons are sent, together with instructions for the preparation of lessons
and directions for making reports.

The teaching is done by instructors or professors from the various
faculties in the University who are in continuous charge of similar courses
in residence and who are familiar with the needs of non-resident students

Each lesson assignment contains instructions, questions, references, and
helps, so that the student may appreciate the ground to be covered and may
cover that ground.

Each lesson report is returned to the student with such corrections,
explanations, and suggestions as may be needed. It is expected that these
lesson papers will be carefully reviewed by the student for the purpose of
avoiding errors in future lessons. Questions on any lesson point are
welcomed.

COURSES AND LESSONS

Courses are divided into lesson assignments, varying in number from
six to thirty-two-the credits earned varying from one to six. These
courses parallel the corresponding day courses in content, as well as in
the number of clock hours required to complete the work.

Each lesson is planned to consume about six clock hours of preparation
time. The hope is that a student will finish at least one lesson per week,
which would involve, therefore, one hour of work a day for six days.
(See further remarks under Amount of \Vork Carried, page 8.)

SELECTION OF COURSES

In selecting courses for university credit, it is advisable for the student
to secure a copy of the bulletin of the college he expects to enter, so that
he may conform to the prescribed course of study. Bulletins may be
secured by addressing the registrar, Cniversity of Minnesota, Minneapolis.

BOOKS AND OUTFIT

All necessary textbooks, drawing outfits and apparatus are extra and
must be procured by the student. Do not send money to the University
for the purchase of texts and other materials. There will accompany the
first lesson, instructions regarding texts and how to order them. No list
of textbooks is published by the department except the individual lists
which accompany first lessons.

UNIVERSITY MATRICULATION

Admission to the schools and colleges of the University which accept
students directly from the high school is either by certificate or by exam
ination.

The applicant must present a certificate of graduation from an ac
credited preparatory school, or certificates showing that he has passed
examinations in high school subjects as given by the Minnesota State
Board, or corresponding examinations in another state provided these
examinations are recognized by the state university in that state. Certifi
cates representing examinations given by the College Entrance Board or
the Regents of the State of New York, are likewise accepted.



The University of Minnesota entrance requirements are described in
detail in the General Information bulletin to be had of the registrar. A
preparatory unit represents the equivalent of one year's work in a subject,
for five classroom periods each week. Twelve units of senior high school
work, selected from five specific groups, are required br entrance in any
case; the particular requirements of the several colleges vary.

Then how can a student who has not sufficient entrance units enter the
University? There are only three ways:

I, Obtain admission on probation by tests.
Applicants for admission to the University who are high school gradu

ates, or who are at least nineteen years of age and are unable to meet the
requirements for entrance by certificate will be admitted provisionally and
subject to one year of satisfactory work at the University, upon passing
the following tests:

(a) College aptitude test
(b) Test of proficiency in English
(c) Such special placement tests as the school or college to which the

candidate desires admission, may prescribe.
Applicants failing to pass tests (b) or (c) may apply for subsequent

examination at any scheduled date on payment of a fee of five dollars.
Those failing to pass test (a) may enter only upon satisfactorily meeting
the entrance requirements by the certificate method.

2. Take correspondence study courses.
3· Obtain credits oy passing the Minnesota High School Board exam

inations, or the examinations of the College Entrance Examination Board.
The Correspondence Study Department of the University can help a

student to obtain entrance credits in four different ways:
1. If he is a high school graduate but lacks one or more of the re

quired entrance credits, he may obtain the necessary credits by correspond
ence study.

2. If 'he has not completed high school and wishes to apply for en
trance, correspondence study courses will help him prepare for the Eng
lish test and placement test required of such applicants for admission.

3· He can take the State Board examinations, in those subjects for
which he is prepared by previous schooling, and obtain the remaining
credits by correspondence.

4. He can do all of his preparatory work by correspondence. How
ever, this is a long and difficult task and is not recommended except to
persons of great patience and determination. Still, it can be done.

Whether a state teachers college will accept the entrance or "high
school" credits obtained from this department and apply them toward a
diploma, and the extent to which such credits will be accepted and applied,
depends entirely upon the rules of the school concerned. The University
does not grant a high school diploma for work done by correspondence.

I
~
I
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LIST OF PREPARATORY COURSES

Below is a list of the courses offered by correspondence which may
be taken for credit toward entrance. The student who successfully com-'
pletes any of this work is not required to take entrance examinations in
the subjects covered. Certain subjects, such as elementary courses in lan-
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guages, may be taken either for entrance or for college credit, but not
Jar both; a subject presented for entrance may not be repeated for college

credit.
Group A: English

English Literature A, B, C, and D
English Composition A, B, C, and D

Group B: Languages
German A, B, C, and D; Latin A, B, C, and D.
See courses marked with an asterisk under Romance Languages (French

and Spanish), and Scandinavian Languages (Norwegian and
Swedish).

Group C: History and Social Science
American History A and B
World History A and B
Social Science A and B

Group D: Mathematics
Algebra A and B
Plane Geometry A and B
Solid Geometry
Higher Algebra

Group E: Natural Sciences
Elementary Physics A and B
(N 0 credit; see note on page 38)

Group F:
Mechanical Drawing I and II
(See Engineering Courses IC and 27C, page 18)
Elementary Bookkeeping
(See Business Course IC, page IS)

LOAN LIBRARY FACILITIES

Some reference books may be borrowed from the University Library.
Such loans are necessarily limited to books which are not at that time in
use. This privilege does not apply to the necessary textbooks. The period
of loan is aile month. In case the book is urgently needed for university
use it may be immediately recalled. The student is expected to pay express
or postage both ways. Requests for such reference books should be ad
dressed to the librarian, University of Minnesota, Minneapolis, and the
student should state explicitly what books are desired, with the author's
name, title of the book, and the volume number, naming the course in which
they are to be used and giving full instructions for mailing. Blanks are
supplied for this purpose.

The State Department of Education operates a loan library service,
through which students may obtain some of the necessary books. This
service is available only to residents of Minnesota living outside of Minne
apolis and St. Paul. Application should be made to the Library Division,
State Department of Education, State Building, St. Paul.

The student should first secure the assistance of his local Iibr~ry.

Librarians are willing to co-operate, and will often secure a needed refer
ence book, if future use justifies such a purchase.

The General Extension Division operates a loan library service in
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connection with certain courses. This is designed to supply reference books
when all other sources have been exhausted. A small fee is charged for
the service. Details of administration will be furnished with the first
lesson of the courses for which these reference books are available.

REGISTRATION PROCEDURE

The student who wishes to undertake correspondence study should first
select such a course or courses as he may desire to take. He should then
fill out in ink the application blank incorporated in this catalog and return
it with the required fee to the Correspondence Study Department, Univer
sity of Minnesota, Minneapolis. The student himself should fill out the
blank.

HOW TO SEND MONEY

Payment should be made by post-office or express money order, personal
check, or draft. Make all checks and orders payable to the Unjz'crsity of
Minnesota. The remittance should cover the exact amount of the fee.

SPECIAL CLl;B AXD GROCI' SERVICES

The Correspondence Study Department offers special help in the form
of club study programs, reading courses, group study by correspondence,
and courses acceptable for Extension Division certificates. Ask for further
information.

OTHER EXTENSION ACTIVITIES

Extension or evening classes in the Twin Cities. Duluth, and about ten
other cities of Minnesota.

Correspondence Study courses, open twelve months of the year.

Community Service Bureau: provides lectures, lyceum courses, concerts,
entertainments; lends lantern slides and films for visual instruction;
gives advice on selection and production of plays; operates a radio
broadcasting station for educational purposes.

Municipal Reference Bureau: maintained for the benefit of municipalities
of Minnesota and their officers; offers consultation service to city
councils.

Short courses and special institutes.

AGRICULTURAL EXTENSION SERVICE

Agricultural Extension Service, including lectures, demonstrations, in
stitutes, co-operating with county extension agents, and short courses, is
furnished under the direction of the Extension Division of the College of
Agriculture, Forestry, and Home Economics. For this latter service, ad
dress the Agricultural Extension Division, University Farm, University
of Minnesota, St. Paul, Minnesota.



REGULATrONS

NOTE OF CAUTION

All corre.epolldellce stlldy students should give especial attention to the
YlIles on Time (sec below); Reillstatemellt (p. 9); Refunds (p. 9)" Trans
fer of Credits (p. 10)" Examiuations (p. 10).

ADMISSION

Any prospective student who is not enrolled in an institution of learn
ing may register for correspondence study work. In case of enrolment in
any institution of learning, there must be presented written permission from
the proper officer.

If the person wishes to receive credit for his work, he must matriculate
in the regular way by presenting his credits to the registrar for evaluation.
A person who is not a high school graduate or the equivalent must meet the
entrance requirements as suggested on pages 5-6.

However, all persons wishing to pursue courses for self-development,
will be allowed to register if they seem to be qualified to pursue such
courses successfully. The student is required to fill out an application blank.
The department reserves the right to advise discontinuance or change of the
student's course if it finds that the course selected is not for the best in
terests of the student. Whenever a registration is thus discontinued or
rejected, the fee is returned.

AMOUNT OF WORK CARRIED

Not more than two courses may be taken by correspondence at one
time.

The maximum number of lessons that will normally be accepted from
a student is four per week, regardless of whether one or two courses are
being carried. Any variation from this regulation must have the approval
of the department.

Correspondence courses are included in the amount of work permitted
for students in extension classes. Accordingly, students pursuing both
kinds of extension study should have their work approved by the students'
work committee of the General Extension Division.

TIME

A student may begin a correspondence course at any time, and should
complete the course within one year from the date of enrolment. If the
course is not completed within this limit the registration is considered
expired. (See Reinstatement below.)

During the summer months the department cannot guarantee the prompt
return of lesson papers. Vvhile instructors are on vacation their work may
be carried by a substitute, or it may be temporarily discontinued. In the
latter case an extension of time for the completion 0 f the course affected
will be allowed.

The student should endeavor to send in at least one lesson report every
week. I f it is not possible to do this the department should be notified.
Temporary delays are, however, unavoidable in a busy person's work,
and no student should become discouraged because of them. Each report
should be sent in as completed, and not held until others are completed.
This practice will cause delays in their return; and in addition, the in-
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structor's corrections and criticisms will not have been available before
proceeding with advanced lessons.

PREPARATION OF LESSON REPORTS

Lesson reports, which are the evidence of the study given to assign
ments, must represent the student's own work. Success in the final ex
amination, which is conducted under supervision, and on which credit for a
course is finally based, will depend on the amount and quality of the stu
dent's work on all the lessons in the course.

REINSTATEMENT

Any student who has failed to complete a course within the prescribed
time of one year, through causes not within the control of the University,
may be reinstated with the consent of the department on payment of one
dollar for each course and each year involved since the expiration 0 f the
registration. Such reinstatement holds for one year. Reinstatements for
only two extra years will be allowed.

TRANSFER OF REGISTRATION

Any student may have the privilege of transferring his registration
from one correspondence subject to another by the payment of a fee of
one dollar. A transfer will be allowed only within three years from the
date of registration. In case reports have been made on the lessons of
the original course, a fee of sixty-five cents will be charged for each lesson
completed. If the transfer is recommended by the department, no charge
will be made.

A registration, or the fees therefore, may not be transferred to or from
(a) extension classes, (b) any other division of the L"niyersity, or (c)
another person.

FEES

All fees are payable in advance. The fee for each course may be
found following the description of the course.

POSTAGE

The student prepays postage on all mail sent to the University; mail
sent from the University to the student is prepaid by the Correspondence
Study Department.

REFUNDS

Two dollars of each fee is the non-refundable portion withheld to
cover expenses of registration. No fee will be refunded after two months
from the date of registration or after the student has completed one half
of the course for which he has registered. If an application for instruction
is rejected the entire fee is returned. If lessons have been completed be
fore the cancellation of a course, a charge of sixty-five cents for each lesson
will be made in addition to the two dollars above mentioned.

CREDIT

Students who undertake correspondence study work for university
credit should state this fact in advance and must comply with all require
ments of the University, including the prerequisites for each course. Credits
allowed in this connection will be recorded separately until the student
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matriculates at the University, when they will be recorded permanently as
university credits.

Those seeking a university degree must conform to all the requirements
exacted by the college or school in which such a degree is sought. The bul
letin of any college or school may be obtained from the registrar.

A maximum of one half of the required credits for the bachelor of
arts degree may be accumulated through correspondence. The work of the
earlier part of the course is more likely to be available for correspondence
study. The work of the senior year, or the major portion of it, must be
done in residence. Only three credits in a major sequence may be earned
through correspondence study and applied toward a degree in the College
of Science, Literature, and the Arts.

Credit is granted by the College of Engineering and Architecture and
by the School of Chemistry only on the satisfactory completion of a com
prehensive examination given by the department concerned. Students de
siring this credit should make arrangements with the dean concerned.

Entrance credit is allowed for courses of high school grade. See
Preparatory Courses, pages 5-6.

No credits may be eamed by corresPondence study to apply on the
Master's degree, or allY other graduate degree. However, if probationary
credits are demanded between the student's degree work at his college and
entrance into the University Graduate School, nine of these credits may
be taken by correspondence on a "B" grade basis.

TRANSFER OF CREDITS

Acceptance of credits transferred to another institution depends wholly
upon the regulations of that institution. Students who expect to apply credits
elsewhere should first make sure of the rules of the other school or college,
and of the definition of credit in that school.

A University of Minnesota credit now means one fifty-minute classroom
period per week for a "quarter," or twelve weeks. Three "quarter" credits
are equivalent to two "semester" credits.

EXAMINATIONS

A student, on completing any course, will be given an examination either
at the University, at one of the several city extension offices, or by ar
rangement, in the student's home town under approved supervision. The
supervIsor must be the county superintendent of schools, the principal or
superintendent of a public high school, or an official in a state school.

Success in the examination is requisite to credit.
Deferred examillafiolls.-Examinations should be taken after prepara

tion and immediately following the completion of the course. If taken any
time before the expiration of the course registration there is no extra
charge; after this expiration the regular reinstatement fee of one dollar
will be charged.

GRADES AND HONOR POINTS

In addition to the recognition, by the use of credits, of the amount
of work done, there is a further recognition of quality, through the use
of grades and honor points. Four grades are employed: D (75-81%) is
used on work of mediocre merit, which may be counted toward a degree
only when averaged with work of higher grades in other courses; C (81-87)
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indicates the quality of work acceptable for graduation; A (93-100) and
B (87-93) are given to work of especial merit.

Work below D in merit is marked E (condition) or F (failure). A
condition is a temporary grade, representing a deficiency which may be
removed by a subsequent examination. The fee for this condition examina
tion is one dollar. The final grade. however, may not be higher than C;
and unless the e.ramillatioll be takell 'with ill three /IIollths the grade becomes
a failure. A course receiving a final grade of F must be repeated before
any credit may be given.

RESIDENT STUDENTS

Registration for correspondence courses will not be accepted from
resident or extension class students of the University of Minnesota or of
any other institution of learning unless specific permission is granted by
the institution concerned.

No registration for a correspondence course for the purpose of re
moving a condition or a failure will be accepted except upon the written
consent of the proper authorities in the school concerned.



DESCRIPTION OF COURSES*

ANTHROPOLOGY

41. Introduction to Anthropology. Origin and development of mankind and
the races; racial distribution and immigration; the bearing of anthro
pology on present-day thought and problems.

Twenty-seven lessons (five credits). Mr. Wallis. $17.00.

ART EDUCATION

I. Fundamental Principles of Design. A beginning design course, empha
sizing structural design and the imaginative use of nature material.
General design principles are applied to a series of interesting problems.
Helpful as a basis for other art courses and for public school art
teaching.

Sixteen lessons (three credits). Mrs. Lewis. $10.00.
3. Interior Decoration. Design principles in relation to the home. Identifi

cation of period and modern furniture. Subjects discussed include wall
treatment. floor coverings, color schemes, furniture arrangement, win
dow treatment, and the use of accessories.

Sixteen lessons (three credits). Mrs. Lewis. $ro.oo.
38,45. Application of Design to Needlecraft, and Elementary \Veaving and

Allied Crafts. A practical course in needlework and other crafts suit
able for use in homes, schools, camps, playgrounds, and for those in
terested in adult education.

Sixteen lessons (three credits). Miss Ross. $10.00.

ASTRONOMY

11. Descriptive Astronomy. A descriptive course designed to give accurate
general information regarding the solar system and the stellar universe.
It emphasizes the basic facts of the physical universe, rather than the
technical details of the work of a professional astronomer. Altho not
necessary the student wiII find that a smaII telescope or even an opera
glass, will add greatly to the interest in the subject.

Twenty-seven lessons (five credits). Mr. Luyten. $17.00.

BUSINESS ADMINISTRAnON

(For courses in other business subjects, see page IS, Economics.)

lC. Business Correspondence. Letters in general, letters adjusting com
plaints, reminder letters, recommendation letters, application letters,
credit and collection letters, sales letters, form letters, follow-up letters.
The ability to use l:orrect English is a prerequisite. Comments are given
on psychological effectiveness of letters written by students.

Twenty-four lessons (four and one-half credits toward extension
certificate only). Mr. Beers. $15.00.

:le. Business Organization and Management. The problems involved in
the launching of a concern and its initial financing; the broad aspects of
the co-ordination and control of the various departments, such as pur
chasing, production, finance, marketing, and the personnel of a going
concern.

Sixteen lessons (no credit). Mr. Weidenhammer. $10.00.

• The letter c appearing after the course number indicates that the particular
course is not given in residence.
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tSI. Business Law A-Contracts and Agency. Contracts: Formation of con
tracts, the essentials thereof, the operation and interpretation of con
tracts. Agency: Methods of forming the relation and liabilities of
agency.

The general rules of contracts being fundamental to all work in
business law, this course must precede Business Law B, C, and D.

Sixteen lessons (three credits). Mr. Jackman. $ ro.00.

tS2. Business Law C-Partnerships, Corporations, and Bankruptcy. Partner
ships: formation of partnerships and application of uniform partner
ship act.

Corporations: formation, rights and liabilities. Prerequisite: Busi
ness Law A.

Sixteen lessons (three credits). Mr. Jackman. $10.00.

tS3. Business Law B-Sales, Bailments, Negotiable Instruments. Pre
requisite: Business Law A.

Sixteen lessons (three credits). Mr. Jackman. $ro.oo.
S4C. Business Law D-Real Property, Mortgages. Classification of property,

distinction between real and personal property; estates in land as to
quantity, quality, and time of enjoyment, conveyances, mortgages and
liens. Prerequisite: Business Law A.

Sixteen lessons (three credits). Mr. Jackman. $10.00.

59. Life Insurance. This course deals with the nature, uses, and kinds of
life insurance and with the fundamental principles involved in the
measurement and underwriting of life risks.
Prerequisites for credit: Principles of Economics 6 and 7.

Sixteen lessons (three credits). Mr. Graves. $10.00.

60. Fire and Marine Insurance. The course includes a treatment of the
nature of fire and marine risks and of the types of underwriters,
forms of insurance contracts, analysis of policy provisions, and prin
ciples and methods of rate making. Prerequisites for credit: Principles
of Economics 6 and 7.

Sixteen lessons (three credits). Mr. Graves. $10.00.

61. Casualty Insurance. The course deals with the various types of cover
age which have been developed in this field and includes the analysis
of policy provisions and treatment of the important factors involved
in the making of rates for each of these types of insurance. Pre
requisites for credit: Principles of Economics 6 and 7.

Sixteen lessons (three credits). Mr. Graves. $10.00.

69. Retail Store Management. A course in retail merchandising and store
management. Lessons consist of discussions of actual problems en
countered in retail stores, together with methods of studying and
solving the problems. (A practical course for the active merchant.)
Prerequisites for credit: ten credits in economics.

Sixteen lessons (three credits). Mr. Vaile. $10.00.

86. Office Organization and Management. A general course dealing with
(I) the place of the office in business, (2) functional analysis, (3)
personnel, hiring, and training, (4) planning, production control,
(S) standardization, (6) scientific management. Prerequisites for
credit: Principles of Economics 6 and 7.

Sixteen lessons (three credits). Miss Donaldson. $10.00.

t No credit will be granted until all three courses are completed.
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88. Elementary Advertising. An elementary course in advertising empha
sizing the retail point of view. This course discusses the economics of
advertising, advertising and retail sales promotion, advertising media
and technique. Prerequisites for credit: 10 credits in economics.

Sixteen lessons (three credits). Mr. Vaile. $10.00.

146. Investments. Study of the principles of investment and their applica
tion to actual cases. Lessons developed out of concrete examples to
develop critical appraisal of specific securities and add to working
knowledge of investment issues. Principal emphasis on the most im
portant groups of securities-railroad, industrial, public utility, and
governmental issues. Prerequisites for credit: ~1echanism of Exchange
and Corporation Finance. Recommended to business men to whom it
it is open without prerequisite.

Sixteen lessons (three credits). ~Ir. Upgren. $10.00.

155. Corporation Finance. A study of the organization and financial man
agement of corporations, with reference to types of securities, con
ditions under which they should be issued. and facilities for market
ing them. Prerequisites for credit: Principles of Economics 6 and 7,
and Mechanism of Exchange.

Sixteen lessons (three credits). Mr. Stehman. $10.00.

167. Personnel Administration. The major topics considered include the
organization of the personnel department, the selection and placement
of workers, education and training, promotion and transfer, health and
safety, wages and other incentives, joint relations between employers
and employees. employee service, and personnel research. Prerequisites
for credit: Labor Problems and Trade Unionism, preceded by Prin
ciples of Economics 6 and 7.

Sixteen lessons (three credits). Mr. Sogge. $10.00.

168. Advanced Personnel Administration. The various instruments and
procedures used in personnel work are analyzed and evaluated in con
nection with such matters as the labor audit. job analysis. selection
procedure, labor turnover analysis, rating scales and promotion charts.
salary control. training procedure. personal adjustments, and per
sonnel research methods. Prerequisite for credit: Personnel Admin
istration.

Sixteen lessons (three credits). Mr. Sogge. $10.00.

CHILD WELFARE

(Offered in co-operation with the Institute of Child Welfare.)

lC. Child Care and Training. Physical growth and care of young children.
Mental development, personality, and behavior. The management of
young children with reference to the establishment of desirable habits
of behavior. Play, toys, games, stories, and music. Intended primarily
for the parents of young children.

Sixteen lessons (no credit). ~Irs. Cummings. $1.00.

2C, The Older Child and Adolescence. This course follows the course in
Child Care and Training. Physical, intellectual, and emotional de
velopment of older children. Influences on the personality of the child,
his vocational and educational interests, his recreations and friendships
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discussed with a view to showing how they affect the process of
growing up.

Sixteen lessons (no credit). Mrs. Faegre. $1.00.
40. Child Development and Training. A brief study of the physical and

mental development of the young child is followed by a discussion of
the training of young children. Behavior problems in their various
aspects, and the techniques of good and bad management will be
considered. Prerequisites for credit: General Psychology I and II.

Sixteen lessons (three credits). Mrs. Cummings. $10.00.

50. The Guidance of Children's Interests. How the child's development
may be furthered by directing his natural activities and interests.
Stories, music, art, and dramatics, as well as the use of tools, toys,
and a variety of occupational materials are discussed. The value of
play and activities initiated and carried out by the children is stressed.
Prerequisite for credit; Course 40 above.

Sixteen lessons (three credits). Miss McGinnis. $10.00.

82. Later Childhood and Adolescence. What it means to grow up; the
effect of physical, mental, and emotional growth on the developing
personality; guidance of youth's interests and social life-sex. recreation.
friends, and vocation. Prerequisites for credit: Course 40 or 80 in
Child Welfare or equivalent.

Sixteen lessons (three credits). ~[rs. Faegre. $10.00.

ECONOMICS

IC. Elementary Bookkeeping. The aim of this course is to present the
groundwork of bookkeeping for the student who does not feel able to
complete an extensive course in accounting. The following topics will
be covered: the function of accounting, theory of debit and credit,
journalizing and posting, account analysis, the use of special types of
journals and ledgers, trial balance, adjusting and closing the accounts,
presentation of the period's results, balance sheet, and profit and loss
statements.

Twelve lessons (one-fourth entrance unit). Mr. Aim. $7.50.
3. Mechanism of Exchange. An introduction to the study of modern

financial institutions: the nature and functions of money, its types and
methods of control; chief emphasis upon the American financial sys
tem, including the mechanism of the money market, investment banking,
the functions of trust companies, savings institutions and commercial
hanks, the federal reserve system. and agricultural credit institutions.

Twenty-seven lessons (five credits). Mr. Myers. $17.00.
t6. Principles of Economics I. This course traces the path of goods and

services from production through exchange to the consumer. The gen
eral topics are: economical production as contrasted with unprofitable
production; costs and prices as affected by inventions. growth of
population, advertising- and monopolies; the money and banking mechan
ism used for exchanging goods; the business cycle as an effect on com
plex economic machinery.

Twenty-seven lessons (five credits). Mr. Gaumnitz. $l7.00.

t Courses 6 and 7 must be completed before credit will be allowed for either.
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t7. Principles of Economics II. A fair division of the social product among
wages, rent, interest, and profits, in relation to a changing economic
world; the economic aspects of taxation, the tariff, and international
trade and current economic problems. Prerequisites: Principles of
Economics I.

Twenty-seven lessons (five credits). Mr. Gaumnitz. $17.00.
2SC-26c. Principles of Accounting. This is a course containing all the funda

mental principles of accounting, together with sufficient practice work
to show the application of these principles. The emphasis throughout
is put upon principle rather than upon the details of method.

Part I treats of the fundamentals of debit and credit, the books of
account, standard methods of recording transactions, accruals and
adjustments, construction and interpretation of balance sheets and
income statements, classification of accounts, the distinction between
capital and revenue, and an introduction to partnerships. No previous
knowledge of bookkeeping is required.

Twenty-two lessons (four credits). Mrs. Youngs. $14.00.
Part II is built up with corporation accounting as its leading fea

ture, but gives further consideration to partnerships, and to certain
essential accounting principles, such as valuation, depreciation, capital,
and revenue.

Twenty-two lessons (four credits). Mrs. Youngs. $14.00.
Credit in accounting by correspondence study will be granted only

when the student has completed 25C and 26c.
ISS. Corporation Finance, see page 14.
161. Labor Problems and Trade Unionism. Deals primarily with the labor

problem in the United States. Special attention is given to current
problems such as unemployment, technological and cyclical; unemploy
ment insurance and workmen's compensation; collective bargaining and
the NRA; structure, aims, policies, and methods of trade and industrial
unions and employers' associations; labor legislation relating to in
junctions, yellow-dog contracts, strikes, and boycotts. Prerequisites
for credit: twenty credits in social science including Principles of
Economics I and II.

Sixteen lessons (three credits). Mr. McCracken. $10.00.
191-192. Public Finance. Government revenues, expenditures, and debts.

This includes a study of the various forms of taxation, of budgetary
and legislative control, of war and emerg;ency financierinl<. of the
shifting and incidence of taxation, and of fiscal reforms. Prerequi·
sites for credit: Principles of Economics I and II.

Twenty-four lessons (four and one-half credits). Mr. Borak.
$15.00.

EDUCATION

NOTE.-See Courses I and 2 under Psychology.

IC. School Organization and Law. An introductory course with special
reference to the duties of school boards and school superintendents,
principals, and teachers. Laws relating to public schools, and methods
of teaching. Prerequisites: Psychology I and II.

Twenty-seven lessons (five credits). Mr. Rankin. $17.00.

t Courses 6 and 7 must be completed before credit will be allowed for either.
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2C. School Sanitation. Deals with conditions affecting the health of school
children. Prerequisites: Psychology I and II.

Twenty-seven lessons (five credits). Mr. Rankin. $17.00.
3C. Educational Sociology. Deals with the school as a social environment,

its place in a general scheme of social relations. Prerequisites: Psychol
ogy I and II.

This course may be substituted for H.Ed. 3, Educational Sociology.
Twenty-seven lessons (five credits). Mr. Rankin. $17.00.

4C. Industrial History of the United States. Development of industry
throughout our existence as a nation. Prerequisites: Psychology I
and II.

Eleven lessons (two credits). Mr. Rankin. $7.00.
NOTE.-This course carries credit only in the College of Educa

tion. Students desiring credit in the School of Business Administration
should apply to the dean of that school.

*51. Educational Psychology. A survey of fundamental facts of human
behavior involved in educational activities. This survey incluJes tile
following topics: psychological and educational measurements, habit
formation, transfer of training. Prerequisites: Psychology I and II.

Sixteen lessons (three credits). Mr. Sorenson. $10.00.

*53. The High School. A comprehensive study of the modern secondary
school. The course treats the origin and growth of secondary educa
tion, comparisons with modern European secondary schools, the stu
dent body, aims and objectives, present status and types of organization,
the program of study, extra-curricular activities, holding power,
classification and guidance, and certain administrative features. Pre
requisites: Psychology I and II and five credits in Education.

Sixteen lessons (three credits). Mr. Umstattd. $10.00.
Credit in this course will be granted only when the student has

completed the sequence Ed. 51-52-53.
*61. Educational Psychology. A survey of fundamental facts of human

behavior involved in educational activities. This survey includes the
following topics: psychological and educational measurements, habit
formation, transfer of training. Prerequisites: Psychology I and II.

Sixteen lessons (three credits). Mr. Sorenson. $10.00.

Credit in this course will be granted only when the student has
completed the sequence Ed. 61-62-63.

101. Historical Foundations of Modern Education. The history of educa
tion in ancient and medieval times. The study includes the develop
ment of educational theories and practices among the Greeks and the
Romans and the ancient Hebrews and during the Middle Ages and ends
with the recovery of the classical heritage in the sixteenth century.
Textbook assignments and supplementary readings. Prerequisites: six
credits in psychology.

Sixteen lessons (three credits). Miss Alexander. $10.00.

102. History of Modern Secondary Education. A historical study of
secondary schools in western Europe and America in modern times,
including such topics as the revival of classical learning; the reorganiza-

* Credit in thi" cours'.: will be granted only when the student' has passed the
Qualifying Examination in Education. See the bulletin of the College of Education.
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tion of secondary schools in the sixteenth century; the rise of scientific
inquiry; types of secondary schools in England, France, and Germany;
the American Latin grammar school and academy; the rise of the high
school. Textbook assignments and supplementary readings. Prerequi
sites: six credits in psychology.

Sixteen lessons (three credits). "!II iss Alexander. $10.00.
tI03. History of 1Iodern Elementary Education. Theury and work of the

educators, such as Comenius, Pestalozzi, Herbart, and Froebel; the rise
of state school systems in Germany, France, England, and the United
States; the development of the common school and of educational prac
tices. Textbook assignments and supplementary readings. Prerequisites:
six credits in psychology.

Sixteen lessons (three credits). "!\!Iiss Alexander. $ro.oo.
167. Junior High School. A study of the origin and growth and the spe

cial purposes' of this institution and of the appropriate reorganiza
tion to achieve those purposes, including the organization and content
of the curriculum, provisions for individual differences, advisory sys
tem, social organization (extra-curricular activities), methods of teach
ing, departmentalization, promotion, staff, plant. etc. Comparisons with
secondary schools of Europe. Prerequisites: Psychology I and II and
five credits in Education.

Sixteen lessons (three credits). :\1 r. Umstattd. $10.00.

ENGINEERING

In the College of Engineering and Architecture, also in the School of
Chemistry, university credit is granted only upon the satisfactory comple
tion of a comprehensive examination given by the department concerned.
However, engineering courses carry credit toward an extension certificate.

ENGINEERING DRAWING

*IC. Elementary Mechanical Drawing. A beginning course. Lettering.
plane geometry, view drawing, dimensioning, sections, auxiliary views,
working drawings, sketching and tracing. Prerequisite: Solid
Geometry.

Twenty lessons (four credits). Mr. French. $12.50.
*27c. Advanced Mechanical Drawing. A continuation ui Course Ie. .'\ssem

bly and detail drawings, shop working drawings, tolerance and allow
ance dimensioning, weight calculation, gears, cams, beam and shaft
design, and practical problems. Prerequisite: Drawing IC.

Twenty lessons (four credits). Mr. French. $12.50.
*Ia. Elementary Mechanical Drawing (pencil work only. Same as Course IC

above ex~ept that no inking is required. A full set of instruments will
not be needed. This course is suggested for those who wish to study
practical blueprint reading or merely acquaint themselves with the pr;';l
ciples of drawing.

Twenty lessons (three credits). Mr. French. $12.50.

* May be taken for one-fourth entrance unit.
t Not open to those who have had History of Education I (B.ief Course in

History of Education).
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*27a. Advanced Mechanical Drawing (pencil work only). A continuation of
Course la above. Similar to Course 27C above except that no inking is
required. See notations in description of Course la.

Twenty lessons (three credits). Mr. French. $12.50.
44. Freehand Engineering Lettering. Practice in freehand commercial

Gothic lettering as used by draftsmen and engineers and in offices,
stores, hospitals, libraries, schools, etc. Complete illustrated pamphlet
of instructions, prepared practice sheets, criticism. Complete outfit of
material, including practice sheets, instructions, pens, etc. $1.50.

Six lessons (one credit). Mr. French. $5.00.

GENERAL ENGINEERING

81. Cost Estimating. A beginning course in quantity surveying and cost
analysis; mensuration, excavation, analyses of concrete, timber, brick,
steel, and miscellaneous construction costs; blueprint reading; equip
ment and plant costs; cost estimates of several structures. Material
fee, $2.00.

Sixteen lessons (three credits). Mr. French. $ro.oo.

MATHEMATICS

For additional credit courses in mathematics see pages 36-38.

lC. Shop Mathematics I. Arithmetic from fractions through proportion.
Problems in areas, \'olumes, weights of materials, screw threads and
gear. Practical man's course. Also valuable for the teacher who is pre
paring to teach applied mathematics under the Smith-Hughes Act.

Sixteen lessons (no credit). Mr. Edwards. $ro.oo.
2C. Shop Mathematics II. Logarithms, algebra, and geometry from a shop

standpoint. Practical problems.
Sixteen lessons (no credit). Mr. Edwards. $ro.oo.

gc. Higher Algebra. Review of elementary algebra. linear equations, de
terminants. ratio and proportion, variation. quadratic equations. graphs,
progressions, binomial theorem. Prerequisite: one year of elementary
algebra.

Twenty-seven lessons (one-half entrance unit). Mr. Priester.
$17.00.

IOc. Solid Geometry. Standard theorems and exercises. Practice in special
proofs and original exercises to develop imagination and initiative.
Prerequisite: one year of plane geometry.

Twenty lessons (one-half entrance unit). ~fr. Edwards. $12.50.

Note.-Courses 9C and roc meet the entrance requirements in mathe
matics of the College of Engineering and Architecture, and the School
of Chemistry.

I I. College Algebra. A study of variations, quadratic equations, simulta
neous equations of the second degree, logarithms. theory of equations.
solution of numerical higher equations, mathematical induction, combin
ations, permutations, probability, determinants. Prerequisite: Course gc.

Twenty-seven lessons (five credits). Mr. Priester. $17.00.

Note.-Courses gc and II satisfy the requirements of the School of
Mines and Metallurgy course, Mine Plant 2 and 3.

* May be taken for one-fourth entrance credit.
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12. Trigonometry. Beginner's college course in plane and spherical trig
onometry. Special emphasis on solution of triangles. Prerequisite:
Course II.

Twenty-seven lessons (five credits). Mr. Edwards. $17.00.

Note.-Course 12 satisfies the requirement of the School of Mines
and Metallurgy course, Mine Plant 4.

13. Analytical Geometry-Plane and Solid. Co-ordinate systems, locus and
equation, straight line, circle, parabola, ellipse and hyperbola. Trans
formation of co-ordinates and simplification of equations. Polar co
ordinates, higher plane curves, tangents, normals. Prerequisites: Courses
II and 12.

Thirty-two lessons (six credits). Mr. Edwards. $20.00.

Note.-Course 13 satisfies the requirement of the School of Mines
and Metallurgy course, Mine Plant 5.

24. Differential Calculus. Discussion of limit and continuity of a function,
derivative of algebraic and transcendental function. Simple application
of derivatives, maxima and minima, differentials, rates, velocities and
acceleration, radius of curvatures. Law of the mean, indeterminate
forms, partial differentiation, series. Prerequisites: Courses II, 12,
and 13.

Twenty-seven lessons (five credits). Mr. Edwards. $17.00.
25. Integral Calculus. Integration of standard elementary forms, definite

integral, rational fractions, integration by substitution, by parts, re
duction formulas, application to areas, surfaces, and volumes. Use of
integral tables. Prerequisite: Course 24.

Twenty-seven lessons (five credits). Mr. Edwards. $17.00.

Note.-Courses 24 and 25 satisfy the requirements of the School
of Mines and Metallurgy courses, Mine Plant 6, 7, and 8.

MECHANICS

IC. Elementary Mechanics. Short practical course in elementary mechanics
for those who have not had calculus. Numerical and simple graphi
cal calculations of the action of forces on machines. Components of
forces; analysis of stresses in simple structure; centroids and moments
of inertia of plane areas. Prerequisites: Shop Mathematics I and II
or Trigonometry.

Sixteen lessons (three credits toward extension certificate only).
Mr. Priester. $10.00.

26. Technical Mechanics I-Statics. Characteristics of forces, moments,
and couples, the resultant and equilibrium of force system, the relation
between force and friction, determination of centroids. Designed for
those desiring a thoro knowledge of applied statics. Prerequisite:
Integral Calculus.

Twenty-seven lessons (five credits). Mr. Priester. $17.00.
28c. Strength of Materials. Elementary properties and strength of ma

terials in common use. Stress, strain, elastic limit, ultimate strength,
deformation, deflection, principle of moments, and moments of inertia.
General elementary theory of beams and columns. For students who
have not had calculus. Prerequisites: Shop Mathematics I and II, and
Elementary Mechanics (three credits toward extension certificate only).

Sixteen lessons (three credits). Mr. Priester. $10.00.



DESCRIPTION OF COURSES 21

127. Technical ;vlechanics II-Dynamics. Moments of inertia, motion of a
particle, motion of a rigid body, gyroscopic action, work, energy, power
impulse, and momentum. For those who wish to apply the principles
of dynamics and kinematics to engineering problems. Prerequisite:
Technical Mechanics I.

Twenty-seven lessons (five credits toward extension certificate
only). Mr. Priester. $17.00.

128. Strength of Materials-Technical. Mechanical properties of materials
and of the analysis of the distribution of stresses and strains in bars,
riveted joints, beams, shafts, and columns when subjected to external
forces. Prerequisite for courses which treat of the design of all types
of engineering structures which are subjected to the action of static
or dynamic forces and loads. Prerequisites: M.&M. 25 and 26.

Twenty-seven lessons (five credits). Mr. Priester. $17.00.
129. Hydraulics. Laws of equilibrium of fluids, flow through orifices and

over weirs, pressure and flow through tubes and pipes, flow in conduits
and rivers, dynamic pressure of water, elementary principles of tur
bines and pumps. Prerequisite: M.&M. 25 and 26.

Twenty-two lessons (four credits). Mr. Priester. $14.00.

AERONAUTICAL ENGINEERING

IC. Elementary Aeronautics. This course offers the basic principles of avia
tion in an elementary way. History of aYiation; principles of aero
dynamics; theory of flight; theoretical study of construction and oper
ation of airplanes. X0 prerequisite of mathematics is required tho it
will be helpful if the student has a knowledge of high school algebra.

Sixteen lessons (no credit). Mr. Akerman. $10.00.

CIVIL ENGINEERING

IC. Elementary Structural Steel Design. An introductory course covering
the analysis of simple structures and their design. Algebraic and
graphical methods of analysis of the treatment of dead, live, and mov
ing loads: the design of simple tension and of compression members,
beams, girders, and riveted and welded connections. Application of
these principles is made to roof and bridge trusses. While this course
is a complete unit, it would be advisable for the student to follow up
his work by taking Courses 2C or sc or both. Prerequisites: 26 and
128, or satisfactory evidence of ability to do the work of this course.

Sixteen lessons (three credits). Mr. Wise. $10.00.
2C. Steel Bridge Design. A course in the theory and practice of the design

of statically determinate bridges. Stress analysis of parallel and curved
chord trusses, trusses with subdiYided panels, K -trusses, \Vhipple trusses,
cantilevers, three-hinged arches, and skew trusses; and of the design
of floor systems; riveted and pin-connected trusses; lateral and sway
bracing; portals and end bearings. Prerequisite: Elementary Struc·
tural Steel Design or its equivalent. Courses Ie and :>c should provide
a satisfactory elementary training for draftsmen, mechanics, and others
who desire to enter the field of bridge design.

Sixteen iessons (three credits). Mr. \Vise. $ro.oo.
sc. Steel Building Design. A course in the theory ancl practice of the de

sign of the structural steel framework of buildings-shop, factory,
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office buildings, and warehouses. The various systems of framing, and
connections, balconies, roof framing, footings, fire protection and erec
tion. Prerequisites: Elementary Structural Steel Design or equivalent.
Courses IC and 5C should provide a satisfactory training for draftsmen,
mechanics, and others who wish to obtain a start in building design
work. Equivalent to lecture portions of C.E. 35 and 36.

Sixteen lessons (three credits). Mr. Wise. $10.00.

46c. Plain Concrete. Properties of concrete and concrete materials. Sub
jects discussed include portland cement, special cements, aggregates,
proportioning, mixing, placing, field control, admixtures, durability,
volumetric changes, tests and testing procedure, cold weather construc
tion, etc. No textbook needed. Prerequisite: knowledge of arithmetic.

Sixteen lessons (three credits). Mr. Hughes. $10.00.

49C. Advanced Reinforced Concrete Design. A course intended for civil
engineers who are thoroly familiar with elementary reinforced con
crete design. It takes up in detail the exact design of continuous beams
and rigid frames as applied to reinforced concrete structures, the theory
and design of flat slabs, and of retaining walls, footings and mat
foundations by the more exact methods based on recent studies in
the elasticity and strength of materials. Prerequisite: Satisfactory
evidence of familiarity with elementary reinforced concrete design.

Sixteen lessons (three credits), Mr. Wise, $10.00.

ELECTRICAL ENGINEERING

IC. Direct Current Machinery I. An elementary study of magnetism and
electricity. Simple laws of magnetism, and the relation of mag
netism to direct current electricity are developed. Series and parallel
circuits, and combinations of both, simple wiring and armature winding
are taken up, A knowledge of arithmetic such as is given by Shop
Mathematics I is necessary.

Sixteen lessons (three credits toward extension certificate only).
Mr. Edwards. $10.00.

2C. Alternating Current Machinery I. This course takes up simple laws
of alternating currents and their application to machines; inductance,
capacity, and impedance are fully treated.

Sixteen lessons (three credits toward extension certificate only).
Mr. Edwards. $10.00.

MECHANICAL ENGINEERING

IC. Steam Power Plants 1. A course for boiler operators. Combustion:
coal; firing methods: boiler construction and fittings; power and care
of boilers; pipes and pipe covering; steam tables.

Sixteen lessons (three credits toward extension certificate only).
Mr. Martenis. $10.00.

2C. Steam Power Plants II. A course for operating engineers. Principles
of energy, motion, steam; classes of steam engines; steam action; vah'e
setting; governing; reversing gears; indicators and cards; calculating
horse-power; pumps, condensers, lubrication; engine troubles.

Twenty lessons (four credits toward extension certificate only).
Mr. Martenis. $12.50.



Xon:.-For those engaged in boiler room work and who may wish
to take an examination for a chief engineer's license, Shop 1Iathematics,
Courses IC and 2C are of the utmost importance.

6c. Heating and Ventilating. A course for those who wish to know about
the principles and installation of heating and ventilating apparatus.
Introduction and study of heat, heat losses, ventilation practice, air
conditioning, heating systems of yarious kinds, piping systems, central
station heating, and heating accessories.

Sixteen lessons (three credits). Mr. Martenis. $10.00.

r6c. Refrigeration. A comprehensiYe study written in style that can readily
be understood. Study of heat; cooling processes; principles of refriger
ation; refrigerants; compression and absorption; systems; automatic
and domestic machines; theory of refrigeration; heat insulation, ice
making; cold storage; air conditioning; brine systems and piping; prime
movers; economics of refrigeration; problems in refrigeration.

Sixteen lessons (three cre<bs). Mr. Martenis. $10.00.
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ENGLISH

PREPARATORY COL:RSES

I. English Composition A. This course, and the three following, are suited
to the needs of those persons who do not have a good foundation in
English, and hence need training in the correct use of the language.
It covers that part of the work in composition usually given in the
freshman year in high schools. It gives practice in writing compositions
on simple subjects, with special attention to the deve~opment of sentence
structure and a unified paragraph; special drill to O\'ercome errors in
grammar, spelling, punctuation, etc.; training in the use of the dictionary.

Twenty lessons (one-half entrance unit). ;"Irs. Wettleson. $12.50.
2. English Composition B. This course is a continuation of the work of the

first year, and covers the equivalent of the sophomore work in composi
tion in high schools. Prereqnisite: Course r or equivalent.

Twenty lessons (one-hal f entrance unit). ~I rs. Wettleson. $12.50.
J. English Composition C. This course is a continuation of Courses I and 2.

but it is more advanced and presupposes the ability to do more thoughtful
work, as it covers the composition work of the junior year of the hij:(h
school. Composition forms a large part of the course. In it emphasi~

is placed on gathering material and organizing it into longer themes thall
those of the first year. Drill in spelling. punctuation. etc.. include.
more difficult points than those covered in the first year. Prereqnisites:
Courses I and 2 or equivalent.

Twenty lessons (one-half entrance unit). ;"1 rs. \Vettleson. $12.50

4· English Composition D. This course is a continuation of Course 3. ann
corresponds to high school senior English composition. Prerequisites:
Courses I, 2, and 3 or their ef]nivalent.

Twenty lessons (one-half entrance unit). ;-.. rrs. \Vettleson. $12.S0.

5· English Literature A. The object of this course is to arouse in th..
student an interest in the reading of good literature and to as.ist him
to a knowledge and appreciation of some of the masterpiece. in the
various forms of literature. It includes the study of a volume of short
stories, a volume of poetry, Shakespeare's Merchmlf nf Venice, ano
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Literature

1. Freshman Literature I. Intended for students who have had work in
composition equivalent to that of A-B-C, but who have not had the
study of English classics included in that course. This course carries
university credit for the work in literature (prose writers) of English
A. It includes a study of the works of Macaulay, Huxley, Stevenson,
and Newman. Prerequisites for credit: Composition 4. May be taken
simultaneously with Composition 4.

Sixteen lessons (three credits). Miss Grandy. $10.00.

2. Freshman Literature II. This course carries university credit for the
work in literature of English B. It includes a study of the drama
as illustrated by Shakespeare's Henry IV, Part I, Romeo and Juliet,
and several plays of modern dramatists. Prerequisites for credit:
Composition 4, 5. May be taken simultaneously with Composition 5.

Sixteen lessons (three credits). Miss Grandy. $10.00.

3. Freshman Literature III. This course carries university credit for the
work in literature of English C. It includes a study of types of poetry
from early ballads to dramatic monologs and free verse. Prerequi
sites for credit: Composition 4. 5. 6. May be taken simultaneously with
Composition 6.

Sixteen lessons (three credits). Miss Grandy. $10.00.

Scott's Ivanhoe. The reading of an additional volume of each type is
required of the student and questions set to assist as well as to test his
understanding of the works read. The course corresponds to the liter
ature part of high school freshman English.

Twenty lessons (one-half entrance unit). Miss Grandy. $12.50.
6. English Literature B. The aim of this course is similar to that of

English Literature A but the material studied is more difficult and the
standard of work higher. The works studied are Poe's Tales, Shake
speare's Julius Caesar, Dickens' Tale of Two Cities, Lowell's Vision
of Sir Launfal, and Coleridge's Rime of the Ancient Mariner. Outside
reading from literature of each type is also required. This course
corresponds to the literature part of high school sophomore English.
Prerequisite: Course 5 or equivalent.

Twenty lessons (one-half entrance unit). :Miss Grandy. $12·50.
7. English Literature C. This is a course in American literature. The works

of well-known American authors, including those of recent date, are
studied according to type rather than in chronological order. Some
knowledge of the authors' lives as well as of their works is required.
The course corresponds to the literature half of high school junior
English. Prerequisites: Courses 5 or 6 or equivalent.

Twenty lessons (one-half entrance unit). Miss Grandy. $12.50.
8. English Literature D. This course, which corresponds to high school

senior English literature, consists of a chronological study of the out·
standing writers of English literature, their chief works and the periods
in which they lived. It aims to establish standards of appreciation for
the student's later reading, and to stimulate him to further reading of
good literature. Prerequisites: Courses 5, 6, and 7 or equivalent.

Twenty lessons (one-half entrance unit). Miss Grandy. $12.50.

24 CORRESPONDENCE COURSES
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21. Introduction to Literature I. An intensive study of the leading writers
of poetry and prose and of their hi,torical background. The entire
course of three terms begins with Marlowe and ends with Arnold.
A knowledge of English history from Elizabeth to Edward VII is
required. The first term includes Marlowe, Spenser, Bacon, Browne,
Milton, Bunyan, and Dryden. Prerequisites for credit: Composition
4,5,6.

Twenty-seven lessons (five credits). Miss Kerr. $17.00.

22. Introduction to Literature II. A continuation of 21. Addison and
Steele, Swift, Pope, Fielding, Johnson, Boswell, and Sheridan.

Twenty-seven lessons (five credits). Miss Kerr. $17.00.

23. Introduction to Literature III. A continuation of 22. Wordsworth,
Lamb, Byron, Shelley, Keats, Carlyle, Browning, and Arnold.

Twenty-seven lessons (five credits). Miss Kerr. $17.00.

t31. The English Novel I. The development of the novel from Defoe to
Scott. Emphasis on the reading of a number of important novels and
excerpts from others, supplemented by biographical and literary in
formation obtained from a textbook and from one of the ordinarily
accessible encyclopedias. The following novels are read: Robinson
Crusoe, Joseph Andrews, Humphrey Clinker, Evelina, Pride and Prej
udice, and The Heart of Midlothian. Prerequisites: Composition 4, 5, 6.

Sixteen lessons (three credits). Mr. Hillhouse. $10.00.

t33. The English Novel II. Method as in Course 31, except that no excerpts
will be read. The reading consists of Bleak House, Vanity Fair, Jame
Eyre, ~Vuthering Heights, Adam Bcde. Ban'hester Towers, Mary Bar
ton, Richard Feverel. Prerequisites: Composition 4, 5, 6, and English
Novel I.

Sixteen lessons (three credits). Mr. Hillhouse. $10.00.

33. Later English Novel. The course covers ten of the masterpieces of
English fiction written in the last fifty years,-Tess of the D'Urbervilles
by Hardy, The Way of All Flesh by Butler, The Picture of Dorian
Gray by Wilde, Lord Jim by Conrad, The Old Wives' Tale by Bennett,
The Cathedral by Walpole, The Man of Property, In Chancery, and
To Let by Galsworthy, The Autocracy of Mr. Parham by Wells. In
the guise of fiction, these novels reveal the attempts of some of the
most brilliant men of our time to cope with the problems that face our
age, especially the problems of war, property, marriage, family life,
the education of children, and religion.

Sixteen lessons (three credits). MilSs Atkins. $10.00.

tSS. Shakespeare I. Shakespeare's development as a dramatist. A careful
study of the Comedies. Prerequisites: Composition 4, 5, 6, and six
additional credits in English.

Sixteen lessons (three credits). Mr. Nichols. $10.00.

ts6. Shakespeare II. A continuation of Course 55, with emphasis on
Tragedy.

Sixteen lessons (three credits). Mr. Nichols. $10.00.

t73. American Literature 1. A survey of American literary development in
the seventeenth, eighteenth, and early nineteenth centuries. Prerequi-

t Both Parts I and II must be completed before credit will be allowed for either.
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sites for credit: Composition 4. 5. 6, and six additional credits in
English.

Sixteen lessons (three credits). Mr. Nichols. $10.00.

t74- American Literature II. A continuation of 73. A survey of American
literary development from Hawthorne to the end of the nineteenth
century.

Sixteen lessons (three credits). Mr. Nichols. $10.00.

Compositioll

~oTE.-..... ll lesson reports in English composition must be returned to the
Correspondence Study Department before credit will be allowed for a course.

A. Subfreshman Composition. A course in the simple fundamentals of
correct English. intended to give additional drill to high school gradu
ates who need further preparation for college English.

Twelve lessons (no credit). Mrs. del Plaine. $7.50 .

4. Composition IV. Practical training in the art of writing, the principles
of structure, and analysis of specimens of good prose. Practice in \\Tit
ing papers, mainly expository in character. Composition 4. 5. 6, fulfill
the freshman English requirement.

Sixteen lessons (three credits). Miss Kerr. $10.00.

5. Composition V. Continuation of Course 4· This is the second quarter
of the required work in English. It includes careful study of the para
graph and further work in theme writing. Prerequisite for credit:
Composition 4.

Sixteen lessons (three credits). :Mrs. McFadyen. $10.00.

6. Composition VI. Continuation of Course 5. Study of diction. and prac
tice in writing exposition and narration. Completion of this course
satisfies the university requirement in English composition. Prerequi
sites for credit: Composition 4 and 5·

Sixteen lessons (three credits). Mrs. McFadyen. $10.00.

*§rrc. Description. Thoro study and application of the principles of descrip
tive writing. with analysis of specimens and exercises in description.
It is a foundation for higher types of writing in that a facility of exact
expression is the aim of the course. Prerequisites for credit: Composi

tion 4. 5. 6.
Sixteen lessons (three credits). ~f rs. Litchfield. $10.00.

*§I2. Narration. A study of the fundamental principles which underiie all
narrative writing, and exercises in their application. Analyses 0 f the
types of brief narratives exclusive of the short story. and practice in
the writing of narration. Prerequisites for credit: Composition 4, 5. 6.
and I I.

Sixteen lessons (three credits). Mrs. Litchfield. $10.00.

§27......dvanced Writing-Exposition. Study and writing of essays with
emphasis on structure and organization. Prerequisites for credit: Eng
lish A-B-C or Composition 4. 5. 6, or exemption from requirement.

Sixteen lessons (three credits). Mrs. Litchfield. $10.00.

• Both Courses I I and 12 must be completed before credit will be allowed for either.
t Both Parts I and II must he completed before credit will be allowed for either.
§ Students will not be allowed credit for hoth 11·12 and 27.28.
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§28. Advanced Writing-Narration and Description. Study of principles
of description and narration with analysis of specimens and exercises III

writing. Prerequisites for credit: Composition 27.
Sixteen lessons (three credits). Mrs. Litchfield. $10.00.

t6g. Short Story Writing I. A study of the short story, its technique and
principles, with careful analysis of typical stories. Exercises in plot,
setting, and characterization. Prerequisites for credit: Composition 4.
5, 6, II, and 12.

Sixteen lessons (three credits). Mr. Briggs. $10.00.
t70. Short Story Writing II. A continuation of Short Story I, with analysis

of current stories and emphasis upon the student's completion of several
stories of his own composition. Prerequisite for credit: Short Story
Writing I.

Sixteen lessons (three credits). 11r. Briggs. $10.00.
86. Versification I. Study of the nature of poetry, and a detailed analysis

of English meters and the various English verse forms. Theory ac
companied by criticism of poetry and practice in writing verse.

Sixteen lessons (three credits). Mr. Nichols. $ro.oo.
87. Versification II. A continuation of Course 86. Prerequisite for credit:

Course 86.
Sixteen lessons (three credits). Mr. Nichols. $10.00.

ESPERANTO

1. Beginning Esperanto. Grammar and simple composItIOn. The course:
aims to give the student sufficient knowledge of elementary Esperanto
to enable him after a few months' study to read, write, and speak
simple Esperanto. A feature of the course will be an early corre
spondence with foreign Esperantists.

Sixteen lessons (no credit). Dr. ·Wendell. $10.00.
2. Advanced Esperanto. A continuation of Course 1. Designed for those:

who wish to write and speak Esperanto. not merely sufficiently well
to be understood, but in good style. The student will continue to
correspond, and will do more original work in connection with a study
of the best Esperanto literature, in order to acquire the style and
elegance of expression which the language, like national languages,
has in its own way. Prerequisite: Course 1.

Sixteen lessons (no credit). Dr. Wendell. $ro.oo.

GEOLOGY

8. Dynamic and Structural Geology. An introductory treatment of the
materials of the earth and of geologic processes; principles of earth
sculpture, glaciation, volcanic activity, mountain building, etc., as a
key to the interpretation of the surface features and the history of
the earth. No prerequisites.

Twenty-seven lessons (five credits). Mr. Thiel. $J7.oo.

t Both Parts I and II must be completed bdore credit will be allowed for either.
§ Students will not be allowed credit for both 11·12 and 27'28.
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GERMAN

PREPARATORY COURSES

I. German A. Introduction to the elements of German grammar, and
simple exercises in composition. Equivalent to the first half year of
high school German.

Twenty lessons (one-half entrance unit). Mr. Burkhard. $12.50.
2. German B. Continuation of German A. Equivalent to the second half

year of high school German.
Twenty lessons (one-half entrance unit). Mr. Burkhard. $12.50.

3. German C. Continuation of German B. Equivalent to the third half
year of high school German.

Twenty lessons (one-half entrance unit). 1Ir. Burkhard. $12.50.
4. German D. Continuation of German C. Equivalent to the fourth

year of high school German.
Twenty lessons (one-half entrance unit). 1Ir. Burkhard. $12.50.

COLLEGE COURSES

NOTE.-AIl lesson reports in language courses must be returned to the
Correspondence Study Department before credit will be a1]owed for a course.

r. Beginning German I. Grammar and easy composition. The course aims
to give the student a knowledge of the elements of German gram~ar.

the facility to read easy German, and to write simple German sentences.
Twenty-seven lessons (five credits). Mr. Burkhard. $17.00.

2. Beginning German II. A continuation of Course 1. Prerequisite:
Course 1.

Twenty-seven lessons (five credits). 1£r. Burkhard. $17.00.
3. Beginning German III. Grammar anu composition continued; selected

readings in easy prose and verse. Prerequisites: Courses I and 2 or
equivalent.

Twenty-seven lessons (five credits). 1£ r. Burkhard. $17.00.
4. Intermediate German. Selections from modern narrative and descriptive

prose. Assigned outside readings and reports. Prerequisites: Courses
I, 2, and 3 or equivalent.

Twenty-seven lessons (five credits). Mr. Downs. $17.00.
4a. Intermediate German. This course is intended primarily for medical

students. Selections from narrative and descriptive prose including
articles on biology, chemistry, physics. Prerequisite: Course 3.

Twenty-seven lessons (five credits). Mr. Burkhard. $17.00.
24. Introduction to Chemical German. Introduction to German grammar.

V ocabulary and grammatical exercises. No prerequisites.
Twenty lessons (four credits). Mr. Gerstung. $12.50.

25-26. Chemical German. Review of grammar. Reading of works on chem
istry. Vocabulary exercises. Prerequisites: Course 24, I, or one year
of preparatory German.

Course 25-Twenty lessons (four credits). Mr. Gerstung. $12.50.

Course 26--Twenty lessons (four credits). Mr. Gerstung. $12.50.

30. Medical German I. This course is intended primarily for medical stu
dents. Articles on anatomy. biology. embryology. comparative anatomy.
surgery, anu other fields of medicine. Prerequisite: German 3a, given
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in the College of Science, Literature, and the Arts. No credit is given
until Courses 31 and 32 are completed.

Sixteen lessons (three credits). Mr. Burkhard. $10.00.
31. Medical German II. A continuation of Course 30 or 44. No credit IS

given until Course 32 is completed.
Sixteen lessons (three credits). Mr. Burkhard. $10.00.

32. Medical German III. A continuation of Course 31.
Sixteen lessons (three credits). Mr. Burkhard. $10.00.

tso. Elementary Composition 1. Translation of short English selections.
Paraphrasing of simple poems. Free narration. Exercises based on
topical grammar review. Open to those who are taking or have taken
Course 4 or equivalent.

Sixteen lessons (three credits). Mr. Lussky. $10.00.
tS2. Elementary Composition II. Translation and grammar review con

tinued.
Sixteen lessons (three credits). Mr. Lussky. $10.00.

63. Drama I. Study of the present-day drama in Germany. Selected plays
of Hebbel, Hauptmann, or Sudermann, with assigned readings and re
ports. Open to those who have completed Courses I, 2, 3, and 4·

Twenty-four lessons (four and one-half credits). Mr. Davies.
$15.00.

64. Drama II. Study of the German drama of the eighteenth century and
through the classic period. Selected plays of Lessing. Goethe, or
Schiller, with assigned readings. Prerequisites as in Course 63.

Twenty-four lessons (four and one-half credits). Mr. Davies.
$15.00.

GREEK

t1. Beginning Greek I. The declensions and conjugations and the simpler
rules of syntax together with translation of sentences from Greek into
idiomatic English and from English into Greek.

Twenty-seven lessons (five credits>. Mr. Savage. $17.00.
t2. Beginning Greek II. Course continued; general principles, inflections,

word formations, syntax, elementary readings, composition. Pre
requisite: Course 1.

Twenty-seven lessons (five credits). Mr. Savage. $17.00.
3. Beginning Greek III. Course continued. Prerequisites: Courses 1

and 2.
Twenty-seven lessons (five credits). Mr. Savage. $17.00.

14. History-Xenophon's Anabasis; selections from Books 2, 3, 4, or their
equivalent; Hadley's Greek Grammar; etymology, the irregular verb.
Prerequisites for credit: Courses I, 2, and 3 or equivalent.

Sixteen lessons (three credits). Mr. Savage. $ro.oo.
IS. History-Herodotus. Selected readings from Herodotus' history; syn

tax, dialectical forms, the irregular verb; collateral work. Prerequisite
for credit: Course 14 or equivalent.

Sixteen lessons (three credits). Mr. Savage. $10.00.
16. Epic Poetry-Elementary Course in Homer. Selections from the Iliad;

mythology, scansion, dialectical forms. Prerequisite: Course 14 or 15,
or the equivalent.

Sixteen lessons (three credits). Mr. Savage. $ro.oo.

t Both courses must be completed before credit is allowed for either.
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51. Philosophy. Plato's Apology or selections from other works of Plato;
study of Greek philosophy. Prerequisites for credit: Any two of
Courses 14, IS, and 16, or the equivalent.

Sixteen lessons (three credits). Mr. Savage. $10.00.
52. Oratory. Selected readings from Lysias and Demosthenes; study of the

principles of Greek rhetoric and Greek oratory. Prerequisites: Course
51 or any two of Courses 14, IS, and 16, or the equivalent.

Sixteen lessons (three credits). Mr. Savage. $10.00.
53. Dramatic Poetry-Elementary Course in the Drama. Euripides' Alcestis

or M cdia .. translation, scansion, study of mythology and of Greek life.
Prerequisite: Course 51 or 52.

Sixteen lessons (three credits). Mr. Savage. $ro.oo.

HISTORY
PREPARATORY COURSES

1. American History. Similar to the third or fourth year of high school
course. The following topics are treated with especial fulness: social
and economic life of the colonists, English colonial policy, the Revolu
tion, the establishment of the new government, the West in national
growth, rise of sectional interests and the resultant conflict, economic
development after the Civil War, and awakening interest in foreign
affairs. The causes and relationships of these events are stressed.

Part A, twenty lessons (one-half entrance unit). Mr. Murra.
$12·50.
Part B, twenty lessons (one-half entrance unit). Mr. Murra.
$12.50.

2. World History. Corresponds to the second or third year of high school
course. Survey of the development of civilization from prehistoric man
to the present. Part A through 1815, stresses oriental, Greek, Roman.
and medieval civilizations, the Reformation, rise of national states.
colonial rivalry, the French Revolution, Napoleon, and the Congress
of Vienna. Part B stresses the Industrial Revolution, modern democ
racy in the various countries of Europe. imperialism, the World \Var,
the world today.

Part A. twenty lessons (one-half entrance unit. Mr. Murra. $12.50.
Part B, twenty lessons (one-half entrance unit). Mr. Murra. $12.50.

COLLEGE COURSES

tr. Modern World I (1450- 1789). This course covers the Renaissance,
Reformation, Counter Reformation. great religious wars, exploration
and colonization, and the beginning of national development.

Twenty-seven lessons (five credits). Mrs. Mudgett. $17.00.
t2. Modern World II (1789 to present). This course covers the French

Revolution and Napoleonic eras, unification of Germany and Italy, and
destruction of the Second French Empire. It also includes the sum
mary of Europe 1870 to 1914, development of "new imperialism,"
World War, and a survey of Europe since the war.

Twenty-seven lessons (five credits). Mrs. Mudgett. $17.00.

NOTE.-A student who has never taken any part of Modern World-
in day school, evening school, or correspondence-should register for Mod-

t Both courses must be completed before credit is allowed for either.
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ern World I and II. A student who has taken some part of this course
prior to June, 1933, should consult the Correspondence Study Department
before registering to make sure that he takes the proper sequence.
tla. Modern World Ia (1715-1848). This course covers the colonial strug

gles of the eighteenth century, the Frencll Revolution, Napoleonic
period, and the age of reaction after the Treaty of Vienna.

Twenty-seven lessons (five credits). Mrs. Mudgett. $17.00.
tza. Modern World IIa (1848 to present). This course covers the unifica

tion of Italy and Germany, the period of the Second French Empire.
It also includes a summary of Europe, 1870 to 1914, the development of
the "new imperialism," the origin of the World War, the Peace of
Versailles, and a survey of Europe since the war.

Twenty-seven lessons (five credits). Mrs. IVfudgett. $17.08.
tt4. English History I-England in the )"fiddle Ages. A survey of English

history from the earliest times to 1485. Special attention is paid to
the growth of English nationalism and of such national institutions as
the monarchy, the common law courts, and parliament.

Sixteen lessons (three credits). ~lrs. Mudgett. $10.00.
tt5. English History II-Expansion of England 1485-1748. The Reforma

tion and the growth of the modern state; the constitutional struggle
and the development of the overseas empire; the beginning of the wars
with France.

Sixteen lessons (three credits). ~-frs. ~fudgett. $ro.oo.
tt6. English History III-The ~fodern Empire and the Commonwealth of

Nations. The Seven Years War and the dissolution of the First Empire;
the Industrial Revolution; the struggle with Napoleon and the growth
of the Second Empire; the development of democracy and of the Com
monwealth of Nations.

Sixteen lessons (three credits). ~frs. .'>fudgett. $ro.oo.
*7. American History I (1500-1840). Survey of the development of thl'

United States to about 1840. Prerequisites: ten credits in history for
freshmen; others, no prerequisites.

Twenty-seven lessons (five credits). .'>fr. Kane. $17.00.
*8. American His:ory II (1840-18n). Survey of the middle period of the

history of the Lnited States. including the Civil \\Tar and reconstruc
tion. Prerequisites: ten credits in history for freshmen; others, no pre
requisites.

Twenty-seven lessons (five credits 1. Mr. Kane. $17.00.
*9. Recent American History. The national period after 1877. Prerequisites:

ten credits in history for freshmen; others, no prerequisites.
Twenty-seven lessons (five credits). Mr. Kane. $17.00.

*7a. American History I (1763-1815). This course covers the period from
1763 to the close of the War of 18IZ. and includes the background of
the Revolution, the \;Ifar for Independence. and the formation of the

* To receive credit for Course 7! a student must complete both 7 and 8. To
receive credit for Course 8, a student must complete either 7 and 8 or 8 an(l 9. Credit
for Courses 7a, Sa, and ga will not be allowed until the student has passed an examin
ation coveri"'~ the material of all three CDunes.

t Roth courses must be completed before credit will be allowed for either.
tt To receive credit for any p~Lrt of this COurse a student must complete the parts

marked by two daggers.
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national government, the growth of parties, and the conflicts over for
eign policies, the development of democracy and of nationalism. Pre
requisites: ten credits in history for freshmen; others, no prerequisites.

Sixteen lessons (three credits). Mr. Kane. $10.00.
*8a. American History II (1815-1865). This course includes a survey of

the development of the United States from the close of the War of
1812 to the close of the Civil War. Special emphasis is placed upon
the westward movement, the new democracy, the tariff and public land
questions, sectionalism and slavery conflicts, and the background of the
Civil War. Careful study of the social and economic changes of the
period. Prerequisites; ten credits in history for freshmen; others, no
prerequisites.

Sixteen lessons (three credits). Mr. Kane. $10.00.
*93-. American History III (1865-1917). A survey of American history

from the close of the Civil War to the entry of the United States into
the World War. Special emphasis is laid on the economic changes of the
period and their reaction upon politics. Prerequisites: ten credits in
history for freshmen; others, no prerequisites.

Sixteen lessons (three credits). Mr. Kane. $10.00.

NOTE.-American History I, II, and III are parallel to the courses in
American history now (1934-35) offered on the unh-ersity campus. Stu
dents who have previously taken one of the five-credit courses should con
tinue with a five-credit course in correspondence study.

17. Europe in the Middle Ages (800-1500). A study of western European
history from the fall of the Roman Empire to the rise of the modern
states. Prerequisites: ten credits in history for freshmen; others. nu
prerequisites.

Twenty-seven lessons (five credits). Mr. Kane. $17.00.
50. Ancient History 1. The Ancient ~ear East. Sun'ey of the stages of

human existence in the pre-historic ages, the development of organized
societies and great civilizations in Egypt and Mesopotamia, the forma
tion of the great world empires of Assyria and Persia. Prerequisites:
nine credits in history. Open to juniors and seniors without prere
quisites.

Sixteen lessons (three credits). :'1r. Kane. $10.00.
51. Ancient History II. Greece. Prerequisite; History 50. Open to juniors

and seniors without prerequisites.
Sixteen lessons (three credits). :'1r. Kane. $10.00.

52. Ancient History III. Rome. Prerequisite: History 5I. Open to junior,
and seniors without prerequisites.

Sixteen lessons (three credits). :'lr. Kane. $10.00.
82. American Economic History 1. The period to 1820. The primary

concern in economic history is with man's efforts to make a living.
It is from this angle that we study the colonization, the American
Revolution, and the framing of the Constitution. Prerequisites: 15

• To receive credit for Course 7, a student must complete both 7 and 8. To receive
credit for Course 8, a student must complete either 7 and 8 or 8 and g. Credit for
Courses 7a, 8a, and ga will not be allowed until the student has passed an examination
coverinr the material of all three courses.
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credits in history or 10 credits in economics, political science, or soci
ology.

Sixteen lessons (three credits). Mrs. Mudgett. $10.00.
83. American Economic History II. 1820 to present. This period includes

an economic consideration of the caus.es and results of the Civil War.
Railroads, export trade, business expansion, finance. A considerable
portion of time is spent on modern economic policies and tendencies.
Prerequisites: same as for Course 82.

Twenty-seven lessons (five credits). Mrs. Mudgett. $17.00.

HOME ECONOMICS

(For courses in Interior Decoration see Art Education.)

IC. Household Budget. This course deals with budget making; household
accounting; foods and marketing; home ownership; clothing costs;
principles of arrangement of furnishings and utensils. A practical
course for the home-maker.

Sixteen lessons (three credits). Miss Kelley. $10.00.
2C. Textiles. The study of fabrics in current use for household purposes;

emphasis on quality of raw material, processes of manufacture, and
features of construction and finish as they affect the serviceability and
appearance of materials. Tests for quality, applicable to ready-to-wear
garments as well as to yard goods. Significance of trade terms used
in newspaper and magazine advertising. The practical ideas found in
research reports will be included. Access to a compound microscope
desirable but not imperative. A fee of $1.50 for laboratory material
is required, payable at time of registration.

Sixteen lessons (three credits). Miss Caplin. $10.00.

HYGIENE

*1. Hygiene of 'Maternity and Infancy. Prepared by the Division of Child
Hygiene of the Minnesota Department of Health. The first eight Il's
sons take up personal and prenatal hygiene; care of the expectant
mother; common complications and how to avoid them; preparation
for confinement and after-care of mother and child. The remaining
lessons deal with the care and feeding of the baby; the well baby; the
sick baby; growth, development, training. This course is given in co
operation with state agencies without charge to the student.

Fifteen lessons (no credit). Dr. Hartley. Free.

INTERIOR DECORATION

(See Art Education)

JOURNALIS;"f

IC. Rural Community Reporting. Gathering and wntlllg news of the rural
neighborhood for the local community newspaper, sometimes called
country correspor.dence; analysis of rural neighborhood groups and
their news interests; study 0 f the obligations of the rural reporter, to
his neighborhood, and to his newspaper; practical exercises in the
gathering and writing of rural news.

Sixteen lessons (three credits). Mr. Barnhart. $10.00.

.. Offered to residents of Minnesota only.
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tI3. Newspaper Reporting I. Gathering and writing of news for newspa·
pel's; study of news values; exercises in journalistic style; analysis ot
newspapers; interviewing; law of libel. Numerous writing assignments.

Sixteen lessons (three credits). Mr. Kildow. $ro.oo.
tI4. Newspaper Reporting II. Gathering and writing of human interest or

feature stories for newspapers; continued study of the "straight" news
story; work of the correspondent; special types of reporting.

Sixteen lessons (three credits). Mr. Kildow. $ro.oo.
tIS. Newspaper Reporting III. Emphasis on getting and writing of news,

with extensive practice and as much writing for publication as possible.
Sixteen lessons (three credits). Mr. Kildow. $ro.oo.

IOC. Press Contacts-News Gathering for Clubs and Organizations. A
specially prepared course designed to assist the publicity committees of
clubs and similar organizations to understand the newspaper, recognize
news, and prepare it.

Sixteen lessons (three credits), 1\11'. Steward. $ro.oo.
73. Newspaper and Magazine Articles I. A study in the writing of facts

and opinion articles, interviews and expository articles, both serious
and feature, for newspapers and magazines. Main emphasis is laid
on the journalistic type of article rather than the essay type.

Sixteen lessons (three credits). Mr. Steward. $ro.oo.
74. Newspaper and Magazine Articles II. A continuation of Course 1.

including a study of typical first-class magazines and newspapers, both
of specialized and general interest, including trade publications.

Sixteen lessons (three credits). Mr. Steward. $ro.oo.
82. The Supervisicn of School Publications. A practical consideration 0 f

the problems which face the high school teacher who supervises the
newspaper. magazine, or yearbook. Editorial contcnt, staff organiza
tion. editing, headlines, typography, make-up, business management,
publication costs, engraving, photography, and others.

Sixteen lessons (three credits). Mr. Kildow. $ro.oo.
lO-ta. Editorial Writing I. Study of the style and structure of editorials;

practice in writing various types of editorials.
Sixteen lessons (three credits). Mr. Kildow. $ro.oo.

I04b. Editorial Writing II. The writing of editorials is continued with the
study of the editorial page, its functions, and special problems.

Sixteen lessons (three credits). Mr. Kildow. $10.00.

LATIN

PREPARATORY COURSES

1. Latin A. Inflections; translations of easy prose; the study of elementary
syntax; Latin composition.

Twenty lessons (one-hal f entrance unit). Mr. Cram. $[ 2·S0.
2. Latin B. Continuation of Latin A.

Twenty lessons (one-half entrance unit). Mr. Cram. $I2.S0.
3. Latin C. Latin composition; forms, syntax. translation of chapters 1-14

in Book II of Caesar. Prerequisites: Latin A and B.
Twenty lessons (one-half entrance unit). Mr. Cram. $I2.S0.

4. Latin D. Translation of Caesar, Book II (chs. IS-3S), Book V (chs.

t No credit win he given untll Courses 13. 14. and [5 are completed.

I

~
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12, 13, and 14), and Book VI (chs. 9-29) ; syntax, composition. Pre
requisite: Latin C.

Twenty lessons lone-half entrance unit). Mr. Cram. $12.50.
5c. Latin E. Pharmaceutical Latin. This course carries one entrance unit

for those students only who are already in the College of Pharmacy
or who are preparing to enter the College of Pharmacy. Special regis
tration will be considered for professional pharmacists who wish to re
view pharmaceutical Latin for their own self-development.

Twenty lessons. Mr. Cram. $12.50.

COLLEGE COURSES

Students desiring to take courses for university credit should take
Courses I, 2, 3. and 9. or their equivalent. but should omit IO and follow
9 by 1I. Courses I, 2, 3, and 9 satisfy the Junior College requirements
in Latin.

NOTf..-AlI lesson reports in language courses must be returned to
the Correspondence Study Department before credit will be allowed for a
course.

r. Beginning Latin I. Inflections; translation of easy Latin prose; the
study of elementary syntax; Latin composition.

Twenty-seven lessons (five credits). ~vIr. Cram. $17.00.
2. Beginning Latin II. A continuation of Course I. Translation of selec

tions from Eutropius; the syntax of the subjunctive and infinitive; Latin
composition. Prerequisite: Latin I or its equivalent.

Twenty-seven lessons (five credits). Mr. Cram. $17.00.
3. Caesar. Translation of the campaign against the Belgians (Book II

entire) ; and of the manners and customs of the Gauls and Germans
(Book VI, chs. 9-29): syntax; composition; life of Caesar. Prereq
uisites: Courses 1 and.2 or equivalent.

Twenty-seven lessons (five credits). Mr. Cram. $17.00.
*9. Cicero I. Translation of the First and Second Orations against Catiline

and of selected Letters; syntax; composition; life of Cicero. Pre
requisites: Two years of preparatory Latin or Course 3.

Twenty-seven lessons (five credits). Mr. Cram. $17.00.
·10. Cicero II. Translation of the Oration for the Manilian Law (the

equivalent of two orations) the Archias, and the Marcellus; syntax;
composition. Prerequisite: Course 9.

Twenty-seven lessons (five credits). Mr. Cram $17.00.
*II. Virgil's Aeneid I. Translation and interpretation of Books I and II

of the Aeneid; syntax; principles of Latin versification; life of Virgil.
Prerequisites: Three years of preparatory Latin or Course 9.

Twenty-seven lessons (five credits). Mr. Cram. $17.00.
*12. Virgil's Aeneid II. Translation of Books IV and VI of the Aeneid: a

very brief consideration of Virgil's influence. Prerequisite: Course II.
Twenty-seven lessons (five credits). Mr. Cram. $17.00.

21. Livy. Translation and interpretation of Book I; syntax, life, and
literary style of Livy. Prerequisites: Four years of preparatory Latin
or Course 12.

Twenty-seven lessons (five credits). )'1r. Cram. $17.00.

• May be taken for one·half entrance unit.
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23. Roman Comedy. Translation of the Menaechmi of Plautus and the
Phormio of Terence; syntax, literary styles of Plautus and Terence;
outline of the history and technique of Roman drama. Prerequisite:
Course 21.

Twenty-four lessons (four and one-half credits). Mr. Cram. $15.00.

LETTERING

(See page 19.)

LIBRARY TRAINING

102. Elementary Cataloging. The forms and principles involved in making a
dictionary card catalog. Based primarily upon the Cataloging Rules
of the American Library Association, with reference to other codes.
Directions for the use of the printed Library of Congress cards.

Sixteen lessons (three credits). Miss Penrose. $IO.UO.

104. Elementary Classification. Based on the unabridged edition of the
Dewey Decimal Classification. Aims to give an understanding of the
standard classification scheme and its use in a library. Considerable
attention is given to modifications and adaptations useful in various
types of libraries. Includes Cutter book numbers, accession, and card
shelf-list records.

Sixteen lessons (three credits). Miss Penrose. $10.00.

ll2. Elementary Reference. Use and selection of general reference books.
A first-class library should be available for study purposes.

Sixteen lessons (three credits). .\fiss Greer. $10.00.

MATHEMATICS

PREPARATORY COURSES

I. Elementary Algebra A. A beginning course. Treats posItive and nega
tive numbers; addition, subtraction, multiplication, and division of
monomials and polynominals; simple equations in one unknown quan
tity; elementary special products and factoring; highest common factor
and lowest common multiple. Prerequisite: common school arithmetic.

Twenty lessons (one-half entrance unit). ~fr. Edwards. $12.50.

2. Elementary Algebra B. Treats addition, subtraction, multiplication, and
division of fractions including complex fractions; equations in one
unknown quantity which involve fractions; graphical representation;
simultaneous equations of the first degree; square roots and quadratic
surds; quadratic equations in one unknown quantity. Prerequisite:
Course I.

Twenty lessons (one-half entrance unit). ~lr. Edwards. $ 12.50.

J. Plane Geometry A. The work of this course is elementary geometry,
Books I and II. Rectilinear figures and the circle, with the miscella
neous original exercises and some elementary construction problems.
Prerequisites: Courses 1 and 2.

Twenty lessons (one-half entrance unit). Mr. Edwards. $12.50.

4. Plane Geometry B. This course treats proportion, similar triangles,
proportional properties of line segments, proportional properties of

•
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chords and secants, trigonometric ratios, areas of polygons, regular
polygons and circles. Prerequisite: Course 3.

Twenty lessons (one-half entrance unit). Mr. Edwards. $12.50.
5. Solid Geometry. Standard theorems and exercises. Practice in special

proofs and original exercises to develop imagination and initiative
Prerequisites: Courses 3 and 4, or equivalent.

Twenty lessons (one-half entrance unit). Mr. Edwards. $12.50.

COLLEGE COURSES

Courses for certificate credit, or as basis for comprehensive examina
tions for College of Engineering and Architecture, also School of Chem
istry, are found on pages 19-20.
·5. Higher Algebra. A review and a collegiate treatment of the topics of

elementary algebra for those who have had one year of elementary
algebra. Not open for credit to those \vho presented higher algebra
for entrance.

Twenty-seven lessons (five credits). Miss Carlson. $17.00.
t6. Trigonometry. A beginning course of collegiate grade in plane trigonom

etry and logarithms. Solutions of triangles with applications to survey
ing and physics. Emphasis on properties of trigonometric functions,
identities, and equations. Prerequisite: Course 5.

Twenty-seven lessons (five credits). Mr. Brink. $17.00.
f7. College Algebra. Quadratic equations, simultaneous quadratic equations,

progressions, mathematical induction, the binomial theorem, permuta
tions, combinations, probability, determinants, the theory of equations,
infinite series, and partial fractions. Prerequisite: Course 6.

Twenty-seven lessons (five credits). Miss Gibbens. $17.00.
t8. Commerce Algebra. Logarithms and selected topics in college algebra.

A preparatory course for Course 20. Prerequisite: Mathematics 5.
Twenty-seven lessons (five credits). Miss Gibbens. $17.00.

tgc. Logarithms. Definition and fundamental properties of logarithms. Use
of logarithms in computing. Prerequisite: Mathematics 5.

Five lessons (one credit). Miss Gibbens. $5.00.
20. Mathematics of Investment. The mathematical theory of simple in

terest, simple discount, compound interest and annuities certain. The
applications deal with promissory notes, banking practice in the lending
of money, the discharge of debts by periodic payments, depreciation
funds, perpetuities, capitalization problems, and bonds. Prerequisites:
Mathematics 6 and 7, or 7 and gc, or 8.

Twenty-seven lessons (five credits). Miss Gibbens. $17.00.
30. Analytic Geometry. The elements of plane analytic geometry including

the geometry of the conic sections, with a brief introduction to solid
analytic geometry. Prerequisites: Courses 6 and 7.

Thirty-two lessons (six credits). ~lr. Underhill. $20.00.
50. Calculus 1. Differential Calculus. Limits, continuity, differentiation.

Maxima and minima. Applications to geometry and physics. Differen-

* May be taken for one-half entrance unit.
t Courses 6, 7, 8, and 9C involve some duplication of material. Any student who

has taken Course 6 may take Course 8 for 4 credits. Any student who has taken
Course 8 may take Course 6 for 4 credits. No student may receive credit for both
Course 6 and Course 9C, or both Course 8 and Course gc, or both Courses 7 and 8.
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tials, law of the mean, indeterminate forms, convergence of series, series
expansions. Partial differentiation. Prerequisites: Courses 6, 7, 30.

Twenty-seven lessons (five credits). Mr. Underhill. $17.00.
51. Calculus II. Integral Calculus. Indefinite integrals, definite integrals,

convergence of improper integrals, the definite integral as the limit of
a sum, multiple integrals, applications to geometry and mechanics. Pre
requisites: Courses 6, 7, 30, 50.

Twenty-seven lessons (five credits). Mr. Underhill. $17.00.
62. Theory of Equations I. Complex numbers, the general solution of cubic

and quartic equations, numerical solution of equations, relations between
algebraic equations and geometric constructions by ruler and compasses.
Prerequisites: Mathematics 6, 7, 30, 50.

Sixteen lessons (three credits). Miss Carlson. $10.00.
106. Differential Equations. Prerequisites: .Mathematics 6, 7, 30, 50, 51.

Sixteen lessons (three credits). Mr. Underhill. $10.00.

MUSIC

3. Harmony I. Sixteen lessons (three credits). ~Iiss Malcolm. $10.00.
4. Haril'lOny II. Sixteen lessons (three credits). Miss Malcolm. $10.00.

5. Harmony III. Sixteen lessons (three credits). Miss Malcolm. $10.00.

These courses are the equivalent of those given at the University of
~finnesota for resident students in the Department of Music. Consist of
the study of scales, intervals, chords, their structure and progression, har
monization of given basses, and melodies.

Registration accepted only upon approval of previous preparation in
music, which must be fully stated in the application.
65. Instrumentation and Orchestration. A practical study of the standard

instruments of band and orchestra; their compass, key, particular diffi
culties. characteristic passages, effective use in combinations, substitu
tion for missing parts; reading and writing of scores and individual
parts: all with reference particularly to the small orchestra and to
school organizations. Prerequisite, ~fusic 3, 4 (Harmony) or its equiv
alent.
Part I. Sixteen lessons (three credits). Mr. Pepinsky. $10.00.

Part I I. Sixteen lessons (three credits). ~Ir. Pepinsky. $10.00.

PHYSICS

PREPARATORY COURSES

N OTE.-These preparatory courses in physics are without laboratory
work; hence carry no entrance credit.

I. Elementary Physics A. Weights and measures, simple machines, me
chanics of liquids, mechanics of gases, non-parallel forces, elasticity and
strength of materials, accelerated motion, force and acceleration, energy
and momentum, heat-expansion and transmission-water, ice, and
steam. heat engines.

Sixteen lessons (no credit). Mr. Edwards. $10.00.
2. Elementary Physics B. Magnetism, the elements of electricity, bat

tery currents, measuring electricity, induced currents, electric power,
alternating current machines; sound; lamps and reRectors, lenses and

I

~
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optical instruments, spectra and color, electric waves, Roentgen rays.
Sixteen lessons (no credit). Mr. Edwards. $10.00.

COLLEGE COURSES

NOTE.-Courses in physics may be taken for credit toward a degree
only when they are to be counted as purely elective. They are not accepted
for credit in any professional course, nor in any course where physics is
a required subject or is prerequisite to any other subject. All applications
for college physics are subject to approval by the Department of Physics.

3. Elements of Mechanics and Sound. An elementary university course
In the fundamental principles of mechanics and sound. Theoretical
course without laboratory work. Prerequisites: Trigonometry and one
year of high school physics.

Equivalent to Physics 3 offered in residence.
Sixteen lessons (three credits). M r. Edwards. $10.00.

23. Heat. An elementary university course in the general principles of heat,
without laboratory work. Prerequisite: Course 1.

Equivalent to Physics 23 offered in residence.
Sixteen lessons (three credits). Mr. Edwards. $10.00.

33. Optics. An elementary university course in the fundamental principles
of light. Prerequisite: Course I.

Equivalent to Physics 33 offered in residence.
Sixteen lessons (three credits). Mr. Edwards. $10.00.

43. Magnetism and Electricity. An elementary university course in the
principles underlying electrical and magnetic phenomena. Prerequisite:
Course 1.

Equivalent to Physics 43 offered in residence.
Sixteen lessons (three credits). Mr. Edwards. $10.00.

POLISH

IC. Beginning Polish I. An introductory course for students with no pre
vious knowledge of Polish. Pronunciation, grammar, vocabulary drill,
questionnaires, and easy conversation. No prerequisite.

Sixteen lessons (no credit). Miss Krolowna. $10.00.

2C. Polish II. Intended for students with some knowledge of Polish. Prin
ciples of grammar, mastering of vocabulary and idioms. memorizing
of easy conversation and poems. Prerequisite: one year of high school
Polish or eqnivalent, or IC.

Sixteen lessons (no credit). Miss Krolowna. $10.00.

3C. Polish III. Intended for prospective teachers of Polish in secondary
schools. Review of grammar, written composition, and book reports.
suggestions on methods of teaching Polish. Prerequisites: two years
of high school Polish or the equivalent, or Ie and 2C.

Sixteen lessons (no credit). Miss Krolowna. $10.00.
4C. Polish Literatnre. Literature of the nineteenth century. \Vritten sum

maries based on the reading. Prerequisite: Course 3C.
Sixteen lessons (no credit). Miss Krolowna. $10.00.
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POLITICAL SCIENCE

*1. American Government and Politics I. Introductory study of the Amer
ican system of government-national, state, and local. Constitutional
basis; forms of government and their historical development; partici
pation in politics; parties and elections; legislatures and legislation.

Sixteen lessons (three credits). Mr. Starr. $10.00.

*2. American Government and Politics II. Units and areas of government
and their interrelations; problems of administration; the civil service;
expenditures and revenue; judicial organization and procedure; citizen
ship and private rights. Prerequisite for credit: Course I.

Sixteen lessons (three credits). Mr. Field. $10.00.

*3. American Government and Politics III. Law and law enforcement;
government and business; social services and planning; national de
fense; American dependencies; foreign relations. Prerequisites for
credit: Courses 1 and 2.

Sixteen lessons (three credits). Mr. Field. $10.00.

*4c. American National Government. An introductory course in American
government and politics intended as a preparation for teaching in
secondary schools and for good citizenship. Deals with the national
government only. Topics covered much the same as those enumerated
under Courses I, z, and 3.

Twenty-seven lessons (five credits). Mr. Starr. $17.00 .

*sc. State Government. Deals with state government and local government
other than cities. The topics covered are much the same as those enu
merated under Courses I, 2, and 3. Prerequisite for credit: Course 4C.

Twenty-seven lessons (five credits). Mr. Field. $17.00.

7. Comparative European Government. A descriptive and comparative
study of the governments of the greater European powers: Great
Britain, France, Italy, Germany, and Russia. Constitutions; electo
rates and elections, parliaments (structure and procedure); execu
tives ; civil services; political parties; courts; local government;
economic constitutions. The emphasis is upon the present day structure
and functioning of the European governments, not their historical de
velopment. Prerequisite for credit: Course 1 or 4C.

Twenty-seven lessons (five credits). :\Ir. Starr. $17.00.

IIC. Municipal Government. The organization, work, and problems of
American city governments. Prerequisite for credit: Course 4C.

Twenty-seven lessons (five credits). Mr. Starr. $17.00.

lIa. :\Iunicipal Government-Short Course. An abbreviation of Course IIC.

Designed primarily for public officials and persons interested in civic
problems.

Sixteen lessons (no credit). Mr. Starr. $10.00.

15. Elements of Political Science. An analysis of the character and pur
pose of government, of the principles which underlie adequate political
activity, and of the practices and organization which make for sound
political conditions in the modern world. The course deals with both
principles and practices, purposes and institutions. It endeavors to de
termine the piace which the modern state should occupy in society and

'* Students who have credit in olle or more of Courses I, 2, and 3 may not register
for Courses 4C, and SC, or vice versa.
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the means for the attainment of that position. Prerequisite for credit;
Course J or 4c.

Twenty-seven lessons (five credits). Mr. Starr. $17.00.
25. World Politics, 1878-1929. The foreign policy of the principal Euro

pean powers since the Congress of Berlin. The pre-war and post-war
periods are equally stressed, the continuity of development being empha
sized, and each nation being studied separately. Prerequisite for credit·
Course I or 4C, or History 1-2.

Twenty-seven lessons (five credits). Mr. Mills. $17.00.
51,52,53. Business Law, see page 13.
147. American Parties and Politics. The policies, composition, organization,

activities, and functions of the political parties of today; suffrage, elec
tions, and related subjects; el'aluation of the party as a force in Ameri
can government. Prerequisites for credit; Courses I, 2, 3; or Course 4c
or equivalent.

Sixteen lessons (three credits). Mr. Starr. $IO.OO.
181. International Law. A survey of the generally accepted principles of

international law. The lessons cover the relations between sovereign
states during both peace and war. Attention is paid to the chief prob
lems of the law including those arising out of the \Vorld \Var, also
to the principal agencies of international organization. Specific prob
lems are treated by case work. Prerequisite for credit: Courses I, 2,
and 3; or Course 4c or equivalent.

Twenty-seven lessons (five credits). Mr. Quigley. $17.00.

PREVENTIVE MEDICINE AND PUBLIC HEALTH

52. Health Care of the Family. The purpose of the course is twofold:
(I) to outline the general and specific measures to prevent illness,
and (2) to give practical instruction in the care of the sick person in
the home. The subject-matter includes a discussion of the general
measures to increase resistance to disease, the symptoms and. care of
contagious diseases in the home, the care of the expectant mother and
young baby, and the care of older children. In addition to the theo
retical part of each lesson, practice exercises in home nursing are given
which the student is expected to perform. Prerequisites for credit:
IO credits in biological science.

Sixteen lessons (three credits). Dr. Bullard. $10.00.
53. Elements of Preventive Medicine. The determining factor in individual

health, susceptibility, resistance, and immunity to disease; methods of
spread and the prevention of communicable and degenerative diseases;
protection of food, water, and milk; school health work; mental
hygiene; etc. This course presents the basis essential to effective health
work whether this work be in the practical field, such as public health
nursing and physical education, or in the more theoretical side of teach
ing. Prerequisites: 10 credits in biological science or by permission.

Sixteen lessons (three credits). Dr. Radl. $IO.OO.

PSYCHOLOGY

I. General Psychology 1. The purpose of this course is to acquaint the
student with the general characteristics and laws of mental life and
with the aims and methods of modern psychology.

Sixteen lessons (three credits). Mr. \\'bite. $10.00.
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2. General Psychology II. The study of mental development in its rela
tion to heredity and training, with an investigation of the facts and
theories of childhood and adolescence with special reference to their
bearing on education. Prerequisite: Course 1.

Sixteen lessons (three credits). Mr. White. $ro.oo.
3. Psychology Applied to Daily Life. Aims to equip the student with a

knowledge of the various techniques which psychology has found to be
effective in influencing human behavior. Many applications of these
techniques to different life situations are cited.

As a basis for understanding laws governing human behavior,
certain facts relative to the human mechanism and also methods of
investigation are discussed. Prerequisites: General Psychology I and
n.

Sixteen lessons (three credits). Mr. White. $ro. 00.
160. Personnel Psychology. Psychology as applied to the selection and reten

tion of a stabilized personnel. Prerequisites for credit: Psychology I

and 2, and Personnel Administration I and 2.

Equivalent to Psychology 160 in the ColJege of Science, Literature,
and the Arts.

Sixteen lessons (three credits). Mr. Williamson. $10.00.

EDUCATIONAL PSYCHOLOGY

(See page 17.)

ROMANCE LANGUAGES

FRENCH

NOTE.-AIJ lesson reports in language courses must be returned to the
Correspondence Study Department before credit wil1 be al10wed for a
course.

*t1. Beginning French I. French grammar and reader; modern texts.
Twenty-seven lessons (five credits). Mr. Frelin. $17.00.

*t2. Beginning French II. A continuation of Course I, which is prerequi
site to it.

Twenty-seven lessons (five credits). Mr. Frelin. $17.00.
*3. Intermediate French I. Review of grammar; composition; reading of

representative authors. Prerequisites: Courses I and 2 or equivalent.
Twenty-seven lessons (five credits). 11r. Frelin. $17.00.

·4. Intermediate French II. A continuation of Course 3. Prerequisite:
Course 3.

Twenty-seven lessons (five credits). Mr. Frelin. $17.00.
8 Scientific French I. Readings from general works on scientific subjects.

Particularly valuable to pre-medical students and others who expect to
take up courses in science. Prerequisites: Courses I, 2, and 3.

Sixteen lessons (three credits). Mr. Frelin. $ro.oo.
9. Scientific French II. A continuation of Course 8.

Sixteen If'sson~ (three credits). Mr. Frelin. $ro.oo.
53. Elementary French Composition. Translations of passages of connected

prose dealing with everyday life in France. Prerequisites: Courses 3
and 4.

Sixteen lessons (three credits). Mr. Frelin. $ro.oo.

• May be taken for one-balf entrance unit.
t Both courses must be comoleted before credit will be allowed for eitber.

;
1
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63· Advanced French Composition. A continuation of Course 53. It affords
practical exercises in prose composition. Prerequisite: Course 53 or
equivalent.

Sixteen lessons (three credits). Mr. Frelin. $10.00.

SPANISH

*tI. Beginning Spanish I. Grammar and reading. In this course stress will
be laid upon grammar, accurate translation, and composition.

Twenty-seven lessons (five credits). Mr. Clef ton. $17.00.
*t2. Beginning Spanish II. A c'ontinuation of Course I.

Twenty-seven lessons (five credits). Mr. Clefton. $17.00.
·3· Intermediate Spanish I. Review of grammar; composition, reading of

modern Spanish texts. Prerequisites: Courses I and 2 or equivalent.
Twenty-seven lessons (five credits). 11r. Clefton. $17.00.

·4· Intermediate Spanish II. A continuation of Course 3. Prerequisites:
Courses I, 2, and 3.

Twenty-seven lessons (five credits). Mr. Clefton. $17.00.
53· Elementary Spanish Composition. Connected prose composition dealing

with everyday life in Spain. The aim is the ability to write Spanish.
Prerequisites: Courses I, 2, 3, and 4 or equivalent.

Sixteen lessons (three credits). Mr. Clefton. $10.00.
60. Advanced Spanish Composition. A continuation of Course 53. which IS

prerequisite.
Sixteen lessons (three credits). Mr. Clefton. $10.00.

SCANDINAVIAN

NOTE.-AII lesson reports in language courses must be returned to the
Correspondence Study Department before credit will be allowed for a
course.

NORWEGIAN

*1. Beginning Norwegian I. Complete survey of Norwegian grammar.
Composition, reading of easy prose.

Twenty-seven lessons (five credits). Mr. Madsen. $17.00.
*2. Beginning Norwegian II. Study of short stories and Bjornson's En

Glad Gut. Reading and composition. Prerequisite: Course I or equiva
lent.

Twenty-seven lessons (five credits). Mr. Madsen. $17.00.
*3· Intermediate Norwegian. Continuation of Course 2. Based on Bjorn

son's Synnove Solbakkcn. Reading and composition. Prerequisite:
Course 2.

Twenty-seven lessons (five credits). Mr. Madsen. $17.00.
*4. Advanced Norwegian. Based on Norge GjCllllcnz Tiderne IV. Reading

of representative poetry and prose, literary and historical. Prerequisite:
Course 3 or equivalent.

Twenty-seven lessons (five credits). Mr. Madsen. $17.00.
5· Introduction to Norwegian Literature. Brief view of the entire field

of Norwegian literature. Reading of four representative plays or books.
Prerequisite: Course 3 or 4 or equivalent.

Twenty-seven lessons (five credits). Mr. Madsen. $17.00.

• May be taken for one·half entrance unit.
t Both courses must be completed before credit will be allowed for either.
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51. Modern Norwegian Literature. History of Norwegian literature. A
rapid survey of the earlier periods of Norwegian literature and the read
ing of representative works by later and modern authors, including
Holberg, Asbjornsen and Moe, Ibsen, Bjornson, Lie, and Kielland.
Prerequisite: Course 5 or reading knowledge of Norwegian.

Twenty-seven lessons (five credits). ~lr. Madsen. $17.00.

SWEDISH

.1. Beginning Swedish I. Grammar and composition; select readings in
easy prose and verse.

Twenty-seven lessons (five credits). Mr. Stomberg. $17.00.
• 2. Beginning Swedish II. A continuation of Course I. which is pre

requisite.
Twenty-seven lessons (five credits). Mr. Stomberg. $17.00.

•3. Intermediate Swedish. Grammar; composition; easy reading. Pre
requisites: Courses 1 and 2.

Twenty-seven lessons (five credits). Mr. Stomberg. $17·00.
4. Advanced Swedish I. The reading of selected authors in prose and

poetry. Prerequisites: Courses I, 2, and 3, or equivalent.
Twenty-seven lessons (five credits). Mr. Stomberg. $17.00.

5. Advanced Swedish II. A continuation of Course 4, which is prerequisite.
Twenty-seven lessons (five credits). Mr. Stomberg. $17.00.

107. Swedish Literature I. A history of Swedish literature from the seven
teenth century to the present time. Selections from representative
authors are studied. Prerequisites: Courses I, 2, 3. 4, and 5, or

equivalent.
Sixteen lessons (three credits). Mr. Stomberg. $10.00.

108. Swedish Literature II. A continuation of Course 107·

Sixteen lessons (three credits). Mr. Stomberg. $10.00.

log. Swedish Literature III. A continuation of Course 108.
Sixteen lessons (three credits). Mr. Stomberg. $10.00.

SOCIAL SCIENCE

PREPARATORY COURSE

I. Social Science A. Aim is to give citizens an insight into the world in
which they are living-an insight which will enable them to understand
the economic, social, and political happenings of everyday existence and
through their understanding to live more useful lives. Historical survey
of man's progress up through the industrial revolution and present eco
nomic organization of society. Production, consumption, exchange, and
transportation are taken up in turn. Much attention is given to certain
fundamental principles which should underlie all business dealings.

Twenty lessons (one-half entrance unit). Mr. Lundquist. $12.50.
2. Social Science B. Community Life and Civic Problems. Aims to give

an insight into governmental activities as they affect the life of indi
viduals in everyday contacts. Group life and community problems;
brief survey of industrial society; exchange, transportation, labor, and
capital; the machinery of government as a control1ing factor in the

• May be taken for one-half entrance unit.
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township. village, municipality, county. state. and nation. In a good
social organization the citizens are given a chance to express themselves
when they do their civic duty to their respective communities. The
activities emphasized in this course represent the main items in that duty.

Twenty lessons (one-half entrance unit). Mr. Lundquist. $12.50.

SOCIOLOGY

I. Introduction to Sociology. A study of the culture of the group. An
objective analysis of culture with special attention to social change.
A survey of culture patterns, cultural processes, and social interaction.
The evolution of typical social institutions, such as the family, indus
try, and the state; the influence of the biological and environmental
(both physical and social) factors upon man in his social relation
ships; an introductory analysis of some of the leading social problems
of the time; a study of the methods of social organization and control,
especially from the standpoints of tradition, custom, and science. This
course is intended to serve (I) as an introduction to other more special
ized courses in sociology, (2) as a background for a better under
standing of the society in which we live and of its problems.

Twenty-seven lessons (five credits). Mr. Monachesi. $17.00.
14. Rural Sociology. A study of rural society. dealing- with the relation

ships of rural and urban individuals and groups. A presentation of such
factual data as may be considered fundamental to the understanding of
the problems of rural life. Prerequisite: Sociology 1 or special per
mission of instructor.

Sixteen lessons (three credits). 11r. Murchie. $10.00.

49. Social Pathology. The scientific approach to the study of poverty, physi
cal dis'eases and defectiveness, feeble-mindedness, insanity. vagrancy. etc.
Prerequisites: ten credits in sociology or Sociology 1 and ten credits in
social sciences or psychology.

Sixteen lessons (three credits). Mrs. Fenlascn. $10.00.

52. Elementary Case Work. An introduction to the problems and methods
of social case work. A study of the methods of investigation. diag
nosis and treatment by which individuals are helped to adjust them
selves to their surroundings. Prerequisite: Course 49.

Sixteen lessons (three credits). Miss Salsberry. $10.00.

54. History and Theory of Social Work. A study of the historical back
ground and development of social work from the Middle Ages down
to the present century, with special reference to the contributions made
by church and state. Attention is focused on the professional aspects
of the field of social work. Prerequisites: Courses 1 and 49.

Sixteen lessons (three credits). Mrs. Doyle. $10.00.

60. Social Protection of the Child. Study of social obligations to the child,
covering the period from prenatal development down through ado
lescence; development of the child-saving movement in the United States.
Prerequisites: Courses 1 and 49 or their equivalent.

Sixteen lessons (three credits). Mrs. Doyle. $10.00.

101. Social Organization. Study of the organization and structure of social
groups: development of social ideals: am1 basic social processes of inte
gration and disintegration of social institutions such as business units,
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church, family, local political institutions, school, and weI fare institu
tions. Prerequisite: Course I or equivalent.

Sixteen lessons (three credits). Mr. Chapin. $10.00.

110. Rural Community Organization. This course is intended for those work
ing in the rural community and small towns and considers more technical
problems than those discussed in the course in Rural Sociology. The
subjects covered include co-operation, organization for health and sanita
tion, the social work of the church and schools, organized recreation,
clubs, social centers, the organization and co-operation of rural social
agencies, small town and county organization, social surveys. Should
be preceded by Course 14 (Rural Sociology), but may be taken inde
pendently by those who have a special interest in the subject.

Sixteen lessons (three credits). Mr. Lundquist. $10.00.

119. The Family. Origin and forms of mating and family life; historical
origins of the modern family; experiences and prohlems of the average
person during his or her life cycle in the family situation; theories of
family change. Prerequisite: Course I or its equivalent.

Sixteen lessons (three credits). Mr. Kirkpatrick. $10.00.

120. Social Progress. A study of the conditions. causes, and criteria of
social progress, with the probable limits thereto. Besides the lessons
based on the assigned reading, the student will be expected to prepare
a paper, either in fundamental criticism of some work on social prog
ress, or in the nature of an original study based on the critical use of
library materials. This course is open only to those who have taken
Introduction to Sociology and Social Organization, either by corre
spondence or in residence.

Sixteen lessons (three credits). Mr. Lundqu ist. $10.00.
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THE ASSOCIAnON OF AMERICAK LAW SCHOOLS

The Association of American Law Schools was organized in 1900 for
the purpose of improving legal education. Membership is dependent upon
maintaining the standards set by the association. These standards have been
advanced from time to time as conditions warranted. At present they are
substantially the same as those approved by the American Bar Association
stated below. The association now includes 77 of the 190 law schools in the
United States.

The University of Minnesota Law School has been a member of the
Association of American Law Schools since the association was organized.

THE AMERICAN BAR ASSOCIA'IION STANDARDS
FOR ADMISSION TO THE BAR

The following resolution was adopted by the American Bar Association
September 1. 1921. It was approved by a national conference of state and
local bar associations, February 24, 1922, and by the Minnesota State Bar
Association, September 1, 1922.

"( 1) The American Bar Association is of the opinion that every can
didate for admission to the bar should give evidence of graduation from a
law school complying with the following standards:

(a) It shall require as a condition of admission at least two years of
study in a college.

(b) It shall require its students to pursue a course of three years' dura
tion if they devote substantially all of their working time to their studies,
and a longer course, equivalent in the number of working hours, if they
devote only part of their working time to their studies.

(c) It shall provide an adequate library available for the use of the
students.

(d) It sha1l have among its teachers a sufficient number giving their
entire time to the school to insure actual personal acquaintance and influence
with the whole student body.

The Council on Legal Education and Admission to the Bar is directed
to publish from time to time the names of those law schools which comply
with the above standards and of those which do not and to make such pub
lications available so far as possible to intending law students."

The University of Minnesota Law School is approved by the Council on
Legal Education and Admission to the Bar of the American Bar Association.
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GENERAL INFORMATION

OBJECT AXD METHOD OF INSTRUCTION

The Law School of the University of Minnesota was established in 1888.
The object of the Law School is to provide a thoro training in the law

and to prepare students for practice in any jurisdiction where the Anglo
American legal system prevails. It also aims to train for public service and
public leadership. In pursuance of this object a departure has been made
from the normal practice of American law schools. In the last few years
a number of law schools have increased admission requirements to three or
more years of college work, hut have made no change in the period of law
study. Believing that the additional time might well be used in a broader
study of law, this school now offers a four-year law course to students who
enter with two years of college work, as an alternative to the three-year law
course preceded by three years of college work. (See Courses and Degrees.)

Instruction is given by the use of the "case system." This method of
teaching law, which has been approved by experience and which is now em
ployed in the leading law schools of the country, has the twofold merit of
enabling the student to acquire a thoro and practical knowledge of legal
principles, and to become familiar with those processes of legal reasoning
which have determined the form and character of our jurisprudence, and
will govern its future development.

The faculty is composed chiefly of resident professional law teachers
who devote their entire time and energy to teaching. The courses in practice
are taught by men experienced in practice at the :Minnesota bar. In addition.
courses of lectures on special topics are given hy distinguished lawyers and
judges, selected primarily from the bar of Minnesota.

LAW BUILDING

A new law school huilding was erected in 1928. It is situated on the
east bank of the Mississippi near the center of the campus. It contains four
classrooms. a reading room 140 by SO feet capable of seating 260 students,
stackroom for 100,000 volumes, offices of instructors, Law Re,oiew room, and
rooms for men and women stuoents. The huilding is well equipped and
admirahly suited for the work of a modern law school.

LIBRARfF:S• •r The library of the La\\' School contains 71,274 volumes, including all
the American reports, state and federal, Interstate Commerce and other
commission reports, nearly all the English, Australian, Kew Zealand, Indian,
and Canadian reports, the Engl ish. federal, and state statutes (with a few
exceptions), the standard digests. encyclopedias. legal periodicals. and text
books. To this collection substantial additions are constantly being made.
The State Law Library, located at the Capitol in St. Paul. is also accessible
to stndents in the Law School.
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STATE AND UNITED STATES COURTS

The University is located within easy reach of both the federal and state
courts. The United States courts are in session in St. Paul and Minneapolis
during the greater part of the school year. The Supreme Court of Minne
sota, sitting at St. Paul, the district courts of Ramsey and Hennepin counties,
and the municipal courts of St. Paul and Minneapolis are open and in session
almost constantly, and afford the student abundant opportunity for witness
ing the trial of actual cases and hearing the argument of appeals.

MINNESOTA LAW REVIEW

The Minnesota Law Review is a legal periodical published by the fac
ulty and students of the Law School. There are seven regular issues each
year, from December to June, inclusive, containing leading articles by law
teachers, judges, and lawyers, and notes and comments on recent cases pre
pared by students in the school. Twenty students are elected to the editorial
board of the Review from the junior and senior classes upon recommendation
of the faculty on the basis of scholarship. Membership on the board is an
honor, and an opportunity for training in legal research of the highest value.
Law offices prefer graduates who have been members of the board. Work
done on the Review is given weight by the faculty in awarding honors in
the Law School. The Review is the official journal of the Minnesota State
Bar Association, and is sent to all members of the association.

ORDER OF THE COIF

The school has a chapter of the Order of the Coif, a national honorary
society of law students. Election to the society is made by the faculty at the
close of the senior year, from the ten per cent of the graduating class highest
in scholarship.

ADMISSION

Candidates for admission to the Law School must have completed at
least two years of work in the College of Science, Literature, and the Arts
of the University of Minnesota, or some other accredited college or university.
The minimum requirement is 90 quarter (60 semester) credits.

Students must complete a total of six years of college and law school
work to qualify for the bachelor of laws degree. A student may elect to
take three years of college work and three of law school work, or two years
of college work and four of law school work. A minimum of 135 quarter
(90 semester) credits is necessary on entering the Law School to be ad
mitted to the three-year law school course, and a minimum of 90 quarter
(60 semester) credits to be admitted to the four-year law school course.
(See Courses and Degrees.)

An average of one honor point for each credit in all college work is
necessary for admission. Excess honor points do not count as credits for
admission to the Law School. Application for admission should be sent to
the registrar of the University together with a transcript of the applicant's
college record.
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Students preparing to enter the Law School may qualify for the degree
of bachelor of arts or bachelor of science in law on completing four years
of college and law work by complying with the requirements of the proper
six-year combined course outlined below.

RECO~IMENDED PRE·LAW COURSE

Students in the University preparing to enter the Law School register
in the College of Science, Literature, and the Arts. They should follow a
course that will qualify them for the bachelor of arts degree or the bachelor
of science in law degree. The requirement, for the former are found in the
bulletin of the College of Science, Literature, and the Arts. The require
ments for the latter are stated in the combined course below. The faculty of
the Law School recommends that prospective law students select generally
the following subjects:

1. Latin, 20 credits, minus 5 credits for each year of Latin in high school
2. English A-H-C or Composition 4·5·6 or exemption from requirement
3. Natural Science, 10 credits
4. Political Science 1-2-3
5. Philosophy 2 and I. 3 or SO. 51, 52
6. Psychology 1-2
7. History, 10 credits, and 70-71·72
8. Economics 6-7
9. Sociology 1

Additional subjects should be selected in Economics, History, Philos
ophy, Political Science, Sociology, and Speech.

COMBINED SIX-YEAR COURSE LEADING TO DEGREES OF BACHELOR
OF ARTS AND BACHELOR OF LAWS

A student in the College of Science, Literature, and the Arts of this
University who has by the end of his junior year secured not less than 135
credits selected in accordance with the regulations of that college and an
average of one honor point for each credit in all his college work, may take
during his senior year the first year law course, and upon its completion
receive the degree of bachelor of arts. Upon completion of the work of the
remaining two years in law, such student will receive the degree of bachelor
of laws, thus obtaining both degrees in six years. The first two years of this
course may be taken in another accredited college, but the third year must
be taken in the College of Science, Literature, and the Arts of this Univer
sity. Several Minnesota colleges permit students who have completed three
years of work to transfer to this Law School and accept the first year of
Jaw in completion of their requirements for their bachelor of arts degree.

COMRINED SIX-YEAR COURSE LEADING TO DEGREES OF BACHELOR OF
SCIENCE IN LAW AND BACHELOR OF LAWS

A student who has completed two years of work in the recommended
pre-law course including Rhetoric, English, Psychology, American Govern
ment, Logic, English Constitutional History, and Principles of Economics



REGISTRATION

ADVANCED STAKDING

1 See General Information hulletin, page 45, for the provisions as to penalty for

I,ate registration.
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Xo credit is given for time spent in private reading or for study in a
law office. The candidate for graduation must spend the required time in
residence, either at this Law School or at some other school which is a
member of the Association of American Law Schools. A student coming
from such other law school must have the preliminary education required
for admission to this school and must spend at least one year in attendance
at this school before he can qualify for a degree. Advanced standing will
be given only to students with satisfactory records, and credit may be with
drawn because of poor work in this school. Candidates should forward a
transcript of their record in both pre-law and law work. Attorneys at law
who have been admitted to practice in the state of Minnesota and who have
had the required college work may enter the senior law class without exam
ination npon presentation to the registrar of their certificates of admission
to the bar. and shall be entitled to the degree of bachelor of laws upon satis
factorily completing such courses, aggregating 36 credits (one year of work),

as the law faculty may designate.

New students will be admitted only at the opening of the school year.'
All students should register on or before the registration period stated in
the university calendat. Lectures in all subjects begin promptly on the open
ing day of the term, and those who join their classes later will necessarily
be seriously handicapped in their work. No student will be admitted to
classes unless he registers within ten days after the opening of the year,
except by special action f)f the fa<:ulty and for good cause shown.

ELECTIVES IN OTHER DEPARTMENTS OF THE UNIVERSITY

Students in the Law School may be permitted, after completion of the
work of the first year, and under proper regulations to elect, without extra
charge, courses offered in other departments of the University, provided that
such election does not interfere with their law studies; but such election
of courses in other departments may be made only with permission of the

law faculty.

in the College of Science. Literature, and the Arts of this University, or
equivalent work in some other accredited college or university, with an aver
age of one honor point for each credit in all his co:lege work, and who has
completed two year~ of work in the Law School, in accordance with its rules,
will be entitled to ieceive the degree of bachelor of science in law. Cpon
completion of two more years of work in the Law School, he will receive
the degree of bachelor of laws, thus obtaining both degrees in six years.

8



GENERAL INFOHiVfATION

FEES

Quarterly resident tuition fees $40.00
Quarterly non-resident ttl itio.n fees................................. 50.00
Credit hour fee (resident) 3.75
Credit hour fee (non-resident) 4.75
Quarterly incidental fee........................................... 6.00
Deposit fee (first quarter only) 15.00
Special fees

Examination for removal of conditions...... . . . . . . . . . . . . . . . 1.00
Special examination 5.00

Graduation fee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7.50
Large diploma fee................................................ 5.00

9

EXPENSJ<:S

Careful estimates of the expcnses of a student attending the Law School,
together with other general information useful to students, are to he found
in the bulletin of General Information, to be had npon application to the
registrar 0 f the University.

INQUIRIES

Further particulars as to any phase of the work of the Law School not
given herein, or in the bulletin of General Information. will be cheerfully
given upon request. Communications addressed to the dean of the Law
School of the University of Minnesota, Minneapolis, .\finnesota. will receiw
prompt attention.



COURSES AND DEGREES

The Law School offers three courses, the 2-2 course, the 2-4 course,
and the 3-3 course.

The 2-2 course is two years (90 quarter, 60 semester credits) of college
work and two years in law. The college work must include English, Psy
chology, A.nerican Government, Logic, English Constitutional History, Prin
ciples of t..conomics; but reasonable substitutions will be allowed. Other
credits are elective. No foreign language is required. The pre-business
course will satisfy the college requirement. The law work may be either the
first two years of the regular professional course, or selected law work for
those who wish training only for business purposes. The degree conferred is
bachelor of science in law. This degree does not qualify for admission to
the bar, but students who have completed this course may go on to the
bachelor of laws degree in the 2-4 course next described.

The 2-4 course consists of two years (90 quarter, 60 semester credits)
of college work and four years in law. No foreign language or other spe
cific college subject is required. It is enough that the 90 credits be creditable
toward an arts degree. The four years in the Law School an~ devoted to the
three-year professional course (the same as in the 3-3 course next described),
and one additional year of law work of the type of graduate law work in
some law schools, such as judicial administration, legislation, jurisprudence,
administrative law, and criminology, not available in the three-year course.
As this year is a substitt:te for a year of college work, students will be per
mitted to take some work in other departments of the University, in which
they are interested. Courses in political science and economics are especially
recommended. The de;;ree conferred on completion of this course is bache
lor of laws. This is the course recommended by the law faculty as prepara
tion for the practice of law. It is designed to give a broader view of law
and legal institutions, and to train the student not only to care for clients'
interests, but also for public service in his profession and for public and
legislative leadership.

Students in the 2-4 course who have the college subjects specified in
the 2-2 course receive the bachelor of science in law degree on completing
two years of the law work. Students lacking those subjects when they enter
the Law School may qualify for that degree after entering the Law School
by making up in summer such of those subjects as the law faculty may
require. Thus the degrees of bachelor of science in law and bachelor of
laws may be obtained in six years.

The 3-3 course requires three years (l35 quarter, 90 semester credits)
of college work, and three years in law. No specific arts subjects are neces
sary to qualify for the law degree, but a student must satisfy the require
ments of the College of Science, Literature, and the Arts in the six-year
combined course in order to qualify for the bachelor of arts degree. The
three years in the Law School are devoted to the regular professional course.
The degree conferred is bachelor of laws.
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It will be noted that the 2-4 course and the 3-3 course require the same
period of study, and that three years of the law work is the same in both.
The difference between them is that in the 2-4 course one year less is given
to college work and one year more to studies of a legal nature. Students
entering the Law School after two years of college work do as well in their
law work as those who have three or four years of college work. It is the
quality and not the quantity of the college work that indicates success in
the Law School.

A course leading to the degree of master of laws may be taken under
the direction of the Graduate School of the University. Candidates must
have completed two years of college work, and the work required for the
bachelor of laws degree in a school which is a member of the Association
of American Law Schools. No specific course of study is required, but the
course elected must be approved by an adviser. Subjects in the curriculum
of the Law School not counted towards the first degree may be elected and
additional work in subjects already studied. The candiate may also elect
studies in the social sciences in the College of Science, Literature, and the
Arts, and in the School of Business Administration. The candidate must
complete 24 quarter credits of classroom work and prepare a thesis that will
be accepted for publication in the Minnesota Law Re,iew. The course may
be shaped to secure a more extensive survey of the law and related subjects,
or to give a more thoro training in some special branch.

Students, unless they be of exceptional ability and industry, who find it
necessary to devote a considerable portion of their time and energy to work
not connected with their law studies, are strongly advised to limit their wor1<;
in the Law School to not more than ten hours in the classroom per week,
and thus extend their study of law over a longer period.

No student, unless permitted by special action of the faculty, will be
allowed to carry more than the regular prescribed work for the year, or
proportional work for any term.

Attendance upon all special lectures scheduled is required; and all stu
dents in the Law School may be required to serve as jurors or witnesses in
any proceedings before the practice court.

All the courses offered by the Law School are given between the hours
of 8 :30 a.m. and 5 :30 p.m.

A student who is absent from the school two consecutive years must
satisfy the requirements in force when he returns.

FIRST YEAR SUBJECTS

Contracts. Casebook to be announced. Three hours. Mr. Read.
Property I. Introduction to real and personal property. Fraser, Cases all

Property, Vols. I and II. Three hours. Mr. Fraser.
Torts. Bohlen, Cases on Torts (3rd ed.). Three hours. Mr. Prosser.
Common Law Actions and Equity I. McBaine, Cases on Common Law

Pleading,. McOintock, Cases on Eqllit:,'. Two hours. Mr. McClintock.
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Criminal Law and Procedure. Sayre, Cases all Crilllillal Law. Two hours.
~1r. Pirsig.

Agency. Mechem, Cases all Agency (2nd ed.). Two hours. "YIr. Kinyon.

SECOND YEAR SUBJECTS

Constitutional Law. Rottschaefer, Cases on Constitutional Law. Two hours.
)'1r. Rottschaefer.

Equity II. McClintock, Cases on Equity. Two hours. Mr. McClintock.
Private Corporations. Richards, Cases all Pri7/ate Corporatiolls (2nd ed.).

Two hours. Mr. Colman.
Property II. Fraser, Cases on Propertj', Vol. II; Kirkwood, Cases 011 Con

7·eyances. Two hours. Mr. Bade.
Negotiable Instruments. Smith and Moore, Cases all Bills and Notes (3rd

ed.). Two hours. ~Ir. Paige.
Sales. \Villiston and McCurdy, Cases on Sales. Two hours. Mr. Prosser.
Trusts. Scott, Cases on Trusts (2nd ed.). Two hours. Mr. Dwan.
Briefmaking. One hour. Mr. Cherry.

THIRD AND FOURTH YEAR SUBJECTS

(Twelve hours per week each year)

Practice and Practice Court (required). Sunderland, Cases on Trial alld
Appellate Practice (1924 ed.). Three hours. Mr. Cherry. Mr. Bonner,
Mr. Carroll, Mr. DeMoully, Mr. Finke.

Evidence (required). Casebook to be announced. Two hours. Mr. Cherry.
Pleading (required). Clark, Cases on Pleadillg alld Procedure (one-vol.

ed.). Two hours. )'1r. Pirsig.
Conflict of Laws. Casebook to be announced. Two hours. Mr. Read.
Property III. Casebook to be announced. Two hours, half year. )'1r.

Fraser.
~Iortgages. Dibell, Cases all Mortgages. Two hours, half year. Mr. Bade.
Damages. Beale, Cases on Damages (3rd ed.). Two hours, half year.
Insurance. Vance, Cases all Insurance. Two hours, half year. Mr. Bade.
~runicipal Corporations. Tooke's Cases all MltIlicipal Corporatiolls (1931

ed.). Two hours, half year.
Public Utilities. Robinson, Cases on Public Utilities. Two hours, half year.
Taxation. Rottschaefer, Cases on Taxation (2nd ed.). Two hours, half

year. Mr. Rottschaefer.
Accounting and Federal Income Taxation. This course will cover the sys

tem of federal income taxation and those fundamental principles of
accounting related thereto and useful in interpreting corporate balance
sheets and income statements. Text to be announced. Three hours,
half year. Mr. Rottschaefer.

Partnership. Crane and Magruder, Cases all Partnership (shorter selection).
Two hours, half year.
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Suretyship. Arant, Cases 011 Sllret}'ship (2nd ell.). Two hours, half year.
Mr. Paige.

Equity III and Quasi Contracts. Cook, Cases all nqllit}', Yol. III. Two
hours, half Year. :'Ir. Dwan.

Labor Law. Casebook to be announced. Two hours, half year. .Mr.
McClintock.

Trade Regulation. Casebook to be announced. Two hours, half year. :'Ir.
McClintock.

Wills. Costigan, Cases 011 Wills (2nd ed.). Two hours, half year. :'[r.
Dwan.

Bankruptcy. Holbrook and Aigler, Cases on Bankruptcy (2nd ed.). Two
hours, half year. Mr. Bade.

Persons. McCurdy, Cases on the Law of PersollS and Domestic Relations.
Two hours, half year. Mr. Paige.

Judicial Administration (required in four-year course). A study of the
function and method of judicial administration, the organization of
courts, the selection of judges, qualifications and organization of the
legal profession, the jury, problems of procedure, and reforms adopted
and advocated. Selected readings. Two hours. Mr. Pirsig.

Jurisprudence (required in four-year course). The subject-matter of this
course wil1 include theories of law and of justice, relation of law and
social sciences, general methods of legal reasoning, and general con
ceptions employed in legal analysis. Assigned readings. Two hours.
Mr. Rottschaefer.

Legislation (required in four-year course). Agencies, content, and province
of legislation; relation to common law; preparation and dra fting ;
sanctions; interpretation. Text to be announced. Two hours. Mr, Read.
Students in the four-year course may elect with the approval of the

dean a limited amount of work in other departments of the University in
which they are interested. Among the courses especially recommended are
Administrative Law, Local Government and Administration, Principles of
Public Administration, Political Thought, Problems of Democracy, Inter
national Law, International Organization, Competition and Monopoly in
Modern Industry, Comparative Economic Systems, Business Cycles, Labor
Problems and Trade Unionism, Corporation Finance. Public Utilities, Crim
inology, and other advanced courses in political science and economics.

WORK IN PRACTICE

Members of the third year class, in addition to classroom instruction
in practice, engage in the exercise of the practice court. Each student is
assigned a number of cases in which he is required to draw the necessary
pleadings, to see to the service of process of pleadings, and to prepare for
and conduct the trial. In at least one of the cases so assigned, the student
must take steps to secure or oppose a provisional or extraordinary remedy.
Each student also serves as a witness in several cases. The trial is followed
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hy a discussion of the conduct of the case, led by the instructor who has
acted as judge.

Students prepare three sets of papers, which include all papers ordi
narily used in the prosecution and defense of a civil action in the District
Court and on appeal to the Supreme Court. The papers are explained and
discussed in class.

Members of the third year class are required to serve as assistants in
the office of the Legal Aid S?ciety and to attend at the office of the society
during the periods assigned for such service.

ATTENDANCE FOR 1933-34

First year class... .. .. . 142
Second year class.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 84
Third year class................................... 68

Total 294


